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RésSumeé Les pays a revenus faible et intermédiaire se sogagés depuis de nombreuses
années a améliorer la santé de leur populationiéfieactuel de ces pays, inscrit dans les Objectifs
de développement durable, est d’atteindre une ctureeuniverselle en santé pour I'ensemble de
leur population. Par conséquent différentes polég)ont été implémentées dans l'optique de
promouvoir dans ces pays, un financement soutertldgesystémes de santé ; cela en raison de
linsuffisance des ressources allouées pour rémoralix multiples besoins de santé des
populations. De ce fait, il apparait souhaitablewetout fondamental pour les décideurs politiques
de comprendre et de connaitre les différentes égfied qui permettraient de renforcer la
soutenabilité du financement de la santé dansdgs @ revenus faible et intermédiaire. L’'une des
solutions envisageables pour les pays serait diameéll’efficience des dépenses de santé et de
contrer les différents facteurs susceptibles d'amer inutilement ou de réduire le niveau de ces
dépenses de santé. Dans l'optique d’apporter ungilootion face a cette préoccupation, cette
thése, organisée autour de quatre chapitres, g@gmad’explorer respectivement dans les deux
premiers, les déterminants de l'efficience et dveau des dépenses de santé dans les pays a
revenus faible et intermédiaire. Dans le premiespithe, il est question d’analyser I'effet de
I'ouverture commerciale sur I'efficience des démende santé. Le second chapitre étudie I'effet de
la pollution de I'air sur les dépenses de santésdin de la composition des dépenses de santé, il
s'avére que les paiements directs contribuent awpp les ménages. Toutefois, parmi les pays a
revenus faible et intermédiaire, la région d’Afeg8ub-saharienne demeure la plus pauvre et fait
face a des performances sanitaires déplorablebalplement occasionnées par la contribution
assez élevée des paiements directs dans le finantela la santé. Ainsi, une nécessité s'impose
pour ces pays de réduire progressivement la parpdeements directs dans le financement de la
santé et de promouvoir le financement prépayé dmmdé. De ce fait, nous choisissons pour les
deux derniers chapitres de cette these de noulistercaniquement sur les pays de I'Afrique au sud
du Sahara. Le troisiéme chapitre s’'intéresse auqdé joue le financement prépayé de la santé sur
I'état de santé des ménages. Dans ce chapitre testosis I'effet des dépenses prépayées de santé
sur des indicateurs de santé & savoir le taux dealit® infanto-juvénile et le ratio de la mortalit
maternelle. Quant au quatrieme chapitre, il a phjectif d’analyser les déterminants des dépenses
prépayées de santé, en se focalisant plus pagtieaient sur I'instabilité politique qui ne cesse de
déstabiliser ces pays depuis ces dernieres années.

Mots clés : efficience technique, financement soutenable dealaté, ouverture commerciale,
pollution de l'air, instabilité politique, analysdes frontiéres partielles, modeles de régressions
fractionnelles, moindres carrés généralisés, GMiMient.



Abstract: Low- and middle-income countries have committedniany years to improve health
of their population. The current challenge of thesmintries, registered in the Sustainable
Development Goals, is to achieve universal heattterage for the whole of their population.
Various policies have been consequently implemeritedoromote in countries, sustainable
financing of health systems; given the shortfallrésources allocated to meet with the multiple
health needs of population. Hence, it is advisald mostly fundamental for policy-makers to
understand and to know the different strategiesclwhivould allow the reinforcement of
sustainability in health financing in low- and migdncome countries. One of conceivable
solutions for countries would be to enhance theieficy of health expenditures and to counter the
different factors likely to uselessly increasemredduce the level of heath expenditures. To addres
this concern, this thesis, articulated around fthapters, proposes in the two firsts to respegtivel
explore the determinants of efficiency and heakpeaditures ‘level in low- and middle-income
countries. The first chapter analyzes the effectrafle openness on the efficiency of health
expenditures. The second chapter investigatesadlirtipn effect on health expenditures. Within
the composition of health expenditures; it appedws the out-of-pocket payments lead to
impoverish households. Among low- and middle-incomoentries, Sub-Saharan African region
remains the poorest and experiences deplorablehhpatformances, probably due to the high
contribution of out-of-pocket payments to healthaficing. Thereby, it is necessary for these
countries to progressively reduce the share ofobpicket payments and to promote the
prepayment schemes in health financing. Hencethioitwo last chapters, we only focus on Sub-
Saharan African countries. The third chapter isridted to the role that plays prepayment health
financing on health status of households. In thigpter, we test the effect of prepayment health
expenditures on health indicators such as the tindemortality rate and the maternal mortality
ratio. As far as the fourth chapter, it sets thal go analyze the determinants of prepayment health
expenditures, by particularly focusing on politioagtability which imperils these countries since
the last years.

Keywords: technical efficiency, sustainable health financinggde openness, air pollution,
political instability, partial frontier analysisidctional regression models, feasible generaligast|
squares, efficient GMM.
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General Introduction

Over the thirty last years, health has been platdéde heart of priorities in the implementation of
fight policies against poverty. Indeed, health ioy@ment intends to insure a social justice.

The poorest are generally the most sickness peopline sense that they cannot access to
healthcare quality. Their worsen health statusrdmnes to exacerbate their level of poverty and
consequently to jeopardize their well-being.

This major issue has led governments and intermaltionstitutions during the Millennium
Declaration for Development in 2000 to coordindteirt actions to insure a better health for the
individuals, mostly in low- and middle-income coues. They intended to achieve the following
goals: reduce child mortality by two thirds and emaal mortality by three quarters and to fight
against diseases such as HIV/aids, malaria andadullbsis. Despite the noteworthy improvement
of health in low- and middle-income countries, thajor part of these countries has not achieved
the Millennium Development Goals for health (MGb&nhe of main impediments met has been
the shortfall in financial resources compared tonerous health needs of population. This
constraint has aroused the emergence of new wavesefrches based on the sustainability of
health financing in low- and middle-income courdri#he main goal of these researches is to find
strategies which would allow a sustainable, eqletand efficient financing of health systems in
these countries which constitutes an actual chgdidor these last ones. Three main approaches
have been successively used to finance healthvin &md middle-income countries: the free
healthcare, the cost-sharing systems and the mseischemes (Audibert et al., 2004).

1. Evolution of health financing policies in low- ad middle-income countries:
three used approaches

Before the implementation of free healthcare, ngmecifically during the 1960s, health financing
essentially focused on the vertical programs tadyein the fight against the infectious diseases
which at this time constituted the main cause d@tlie These diseases were majorly due to the
unhealthy lifestyle and some cultural practiceeliikto damage health status of people. The
vertical programs were mainly financed by foreigiorssors given the shortfall in health resources
at nationally. The external financing was condiidrby rules which not fostered the functioning
and the organization of national institutions imésring in health sector. Furthermore, vertical
programs had not been able to solve all healthl@nad about which countries were faced up.
Despite these vertical programs, the access tdhh&sdilities and the quality of healthcare were
reduced. Moreover, health supply was unequallyidigied with medical deserts in the rural areas.
This deplorable situation has induced governmeutsd the conference of Alma-Ata in 1978 to
reflect about strategies which could be implemeteteet with health needs of population.

1.1 The conference of Alma-Ata: free healthcare

During this conference, governments have defingulecy of primary healthcare for which the
goal were to promote the free of primary healthcareview of financial capacity of countries;
which appears fundamental for health improvemeniow and middle-income countries. This
goal could be achieved only under the following ditians: insuring a sufficient and sustainable
budget allocation in favour of primary healthcarel romoting the good management of these
budgetary funds allocated to health to meet withrtbeds of patients (Letourmy, 2008). However,
the economic crisis of 1980s has adversely affetttegublic financing of countries.

See the Millennium Development Goals Report 2015,
http://www.un.org/millenniumgoals/2015 MDG_RepodifDG%202015%20rev%20(July%201).pdf
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The social sectors such as education and healt thermost touched by the crisis. The economic
shock has reduced the volume of public resourdesadéd to health which remained insufficient

even before this event. This crisis has resultecaimincrease in inequalities in the coverage of
healthcare which was unfavourable for the pooresick of essential generic drugs and qualified
medical staff and a generalization of unofficialpents leading not only to a virtual free but also
to a decrease in access to healthcare for peopkynthe poorest. It has consequently resulted in
a deterioration of health status in general fashidnich has induced governments to establish
through the Initiative of Bamako a system of pasation by the users to the purchase of drugs in
1987 and to general financing of healthcare in 1994

1.2 The initiative of Bamako: the cost-sharing

This initiative had four major goals (WHO, 1999he reinforcement of management and
financing mechanisms at locally, the promotion aihenunity participation in health financing, the
implementation of permanent sources of health timnand the reinforcement in the provision,
the management and the use of essential genenys.difine finality of three first goals was to
counter the shortfall in public health resourcedjghten the financial hardship of states to iesur
an efficient allocation of resources based on tlstrpriority needs and to promote an adequate
financing of healthcare units. The last goal inehdo reduce the cost of healthcare without
impeding the payment capacity of users given the déasticity of demand against the price of
essential goods such as healthcare (Chabot, 7BB8)common expected consequence of all goals
was to induce healthcare providers to deliver dgpakalthcare to meet with patients’ expectations.
The guiding principles of Bamako initiative are (\@H1999b; Mc Pake; 1992):

- Government must allow all communities to accesactivities of primary healthcare;

- The decision-making based on primary healthcdreha level of health district must be
decentralized at locally;

- The financial management must be decentralizedllaw for the concerned communities to
manage the resources locally produced;

- The relative principles to community financing ledalth services must be applied at all health
system levels;

- The concept of essential drugs must be includethé national health policies based on the
primary healthcare;

- The strategies such as exemptions and subsidies lme accounted for to secure the access to
health for the most disadvantaged social classes;

- Intermediary goals must be clearly defined andicators must be computed to measure the
progress of this initiative.

The implementation of Bamako initiative has beapgrdized by factors that have undermined the
process of health enhancement. This strategy reasib@lemented in a context of poverty, mostly
for informal sector and rural individuals. Thisusition impeded the capacity of population to
participate to healthcare financing. Then, the-sbsiring has aroused a disengagement of states in
health financing which has increased and decreasggectively the cost and the demand of
healthcare. Furthermore, the definition of guidprinciples of this initiative has not accounted for
the non-financial factors limiting the access taltiecare, mostly for the poorest. There are for
example transportation barriers (transport cosiwdmn the place of residence and health facilities)
which are often substantial in developing count(iganayake et al., 2000; Nahar and Costello,
1998) and which jeopardize the access to and teeofihealthcare (Gage, 2007; Tsawe and
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Susuman, 2014). Health centres are often away fhmrplace of people residence (Silal et al.,
2012). In this way, the use of healthcare requarémvelling which is costly and not reachable for
some people.

This situation has induced the policy-makers takkanother approach which would allow a better
sustainable health financing. It needed to findeximanism by which the individuals could access
to quality healthcare without experience a detation of their well-being. This new dynamic has
led the actors in the 1990s to orient their reftexs on health financing based on insurance
schemes.

1.3 The development of health insurance schemes

Health insurance sets the goal to share the ristissfase through cross-subsidization systems.
Through health insurance schemes, any person whe $izbscribed to health insurance could
profit of healthcare in case of disease episodease of absence of disease episode, the insurance
premium directly paid by this individual (for theiyate insurances) or paid by community (for the
community insurance), will serve to finance healtiecof individual who needs to be treated.
Through health insurance schemes, the least smid@p&nance healthcare for the most sick which
needs more to care.

The reflection about health insurance has artiedlaround three approaches, mostly in low- and
middle-income countries. The first one has stattetbre 1990s. It consisted to reinforce the
package of insurances services dedicated to fofaffitial) sector. This insurance system was
based on two main models: the compulsory healthramce and the private and voluntary health
insurance. These traditional mechanisms could aatfplied to informal (non-official) sector on
account of traceability problem of resources i #ector. It needed to find a method which would
allow this category of persons to participate taltieinsurance schemes. At the early 1990s, two
kinds of health insurance schemes have been implestethe Mutual Health Organization and
Health Micro-Insurance. Compared to national hemlflurance schemes, Health Micro-Insurance
can be defined as an independent company whichopespsmall-scale services. These services
consist to repay the fees of healthcare providedtinelelivers to patients which have been enrolled
by this Micro-Insurance. This insurance schemel®en designed for the most vulnerable social
classes (Dror and Jacquier, 1999). The Mutual He@tganization constitutes a group of
individuals which pool their resources also callied dues to counter health risk likely to imperil
the members of their family. They are generallyedasn five main principles such as: the non-
profitability, the solidarity, the volunteering, mecracy and the independence (Letourmy and
Pavy-Letourmy, 2005). Over time, most specificatlythe 2000s, health insurance systems started
to be financed in part by the states, the foreigonsors and the non-profit institutions serving
households such as the Non-Governmental Organigsa(ldGOs). This new approach of health
financing sets a goal to achieve universal heattteage, mostly in low- and middle-income
countries.

2. Focus on universal health coverage: a new persjive for a better health of
population in low- and middle-income countries

Since the 58 session of world health assembly in 2005, the nezratates, more specifically low-
and middle-income countries have committed to ptemmiversal health coverage to improve
health status of their population. Based on the [Wdtealth report, 2010 (World Health
Organization, 2010), universal health coverage lvardefined as a strategic framework which
would allow all people and communities to use proweg preventive, curative, rehabilitative and
palliative health services they need, of sufficignality to be effective, while also ensuring ttre



use of these services does not expose the usefimatocial hardships. In addition to this
institutional definition, universal health coveragan be regarded as the expected result of
performance of health systems for which the maial g® to offer qualitative health services to
populations per their needs, by avoiding that the af healthcare leads to financial hardship likely
to impoverish the individuals (Boerma et al., 201%his definition can be understood as the
following fashion: any person in the need must ble & benefit from qualitative health services
without incur the risk to become poor or to exaasebits level of poverty after the use of
healthcare at the point of services.

The final goal of universal health coverage is mapliove health status of population. Two
intermediate goals are defined. The first one teeiiscrease the access to and the use of quaditativ
healthcare. This access notion includes five comaptan (Penchansky and Thomas, 1981): the
acceptability defined as the consent of patientetteive healthcare, the sufficient availability of
human and physical resources used in the produofitrealthcare, the geographical accessibility
to health facilities, the financial affordabilityf diealthcare which refers to the costs of these
healthcare, the effective organization in the pssoaf healthcare provision to meet with the needs
of patients. Based on the study of WyszewianskQ022, it is necessary and essential to
simultaneously respect these five principles toaenk the use of healthcare. The second
intermediate goal is to protect the users agaimstfinancial risks caused by the out-of-pocket
payments. The out-of-pocket payments refer to aimgct outlay by households, including
gratuities and in-kind payments, to health prami¢irs and suppliers of pharmaceutical, therapeutic
appliances and other goods and services for wtehprimary intent is to contribute to the
restoration or the enhancement of individuals ‘thesfatus. In general, the out-of-pocket payments
result in catastrophic health expenditaresding to impoverish the populations (Xu et 2003;
Wagstaff and Van Doorslaer, 2003; Van Doorslael.e2006). On this subject, the World Health
report 2010 has shown that every year, around 1Blloms of people face up to financial
catastrophe, whereas 100 million pass under poliagy

There is not a standard directive to achieve thase intermediate goals of universal health
coverage. The approaches used to implement univeesdth coverage remain different per
countries. However, it remains unanimous that ttEgompart of countries combines various
mechanisms to achieve universal health coveragesellare the compulsory, voluntary, public,
private or community health insurance and the natidealth systems. These mechanisms are
generally financed by prepayment health expendittinat include the set of resources pooled to
finance healthcare. Excluding the out-of-pocketrpants, these health expenditures are composed
of central government health expenditures financedart by external resources for health, the
social security funds, health expenditures fromrgid health insurance schemes and NGOs health
expenditures.

The progress of universal health coverage accdanthree dimensions (Figure 1) such as:

- The covered population: The programs enterinthénframework of universal health coverage
prioritize the poor and the vulnerable that neesltfost to healthcare but cannot access to them
due to the shortfall in this resources;

2 The financial catastrophe is defined as differeays per the studies. Based on the study of thetfl.,
(2003), the financial health catastrophe occurshim case where health expenditures of the housghold
exceed 40% of their income remaining after substgteneeds have been met. Based on the World Health
Organization (WHO), there is financial health h&igswhen households spend 50% or more of their non-
food expenditures on healthcare.



- The kind of covered healthcare: in general, therity is given to primary healthcare which are
the least costly but less accessible to individugilaen their poverty situation.

- The proportion of costs covered by health expenes excluding the out-of-pocket payments:
The costs coverage can be partial or total accortiat the financing system is contributory or not.
In the contributory schemes, the users particiggtadifferent proportions per country. The
contribution of users to health financing setsdbal to limit the unnecessary over consumption of
healthcare and to avoid opportunistic behavioutsatThas been the case of Medical assistance
scheme to economically impoverished peoples (RAMEDplemented in 2008 in the framework
of universal health coverage in Morocco (Tazi, 2013

Figure 1: Three dimensions to consider when motomgards universal health coverage
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Source: World Health report, 2010.

3. Why insure sustainable health financing to progess towards universal
health coverage in low- and middle-income countriés

In low- and middle-income countries, the financighbility of health programs and policies
remains an impediment for the progress towardsemsél health coverage. This constraint comes
from the shortfall in health resources, the limitgtbcation and the low the efficiency in the
management of these health expenditures.

3.1 The level of health expenditures is low, whereathe share of out-of-pocket
payments in health financing remains non-negligible

In the framework of health financing in low- anddalie-income countries, recommendations have
been given by the international organizations sagthe World Health Organizations but also by
empirical works. The goal of recommendations iprimmote the progress towards universal health
coverage and health improvement. On this subjeetjacroeconomic and health commission of
World Health Organization (Sachs, 2002) sugges#t the minimum amount of total health

expenditures required to provide a basket of esdegdods and services for the population is 34
USD per person. Concerning the fiscal effort foaltie by the Chatham House report 2014 and
Mcintyre et al.,, (2017) recommend that governmeaalth expenditures per capita and as



percentage of GDP should be at least 86 USD andes§ectively to progress towards universal
health coverage and to ensure a access to prinaithbare services. Then, during the conference
of Abuja, African countries have committed to alloe at least 15% of these total government
expenditures to health sector. Furthermore, to tewuhe impoverishment effect of out-of-pocket
payments, it is also convenient to reduce muchilplestheir share in total health expenditures. The
Chatham House report (2014) suggests that thefquiaket payments should be less than 20% of
total health expenditures.

Our analyses on a sample of 149 low- and middlesre countries over the period 2000-2014,
based on the Global Health Expenditures (GHE) @am@lWHO, health statistics, 2014) reveal
that effort have been made to respect these recodatiens. Between 2000 and 2014, total health
expenditures per capita have increased in all ieegroups, passing from 19.82 USD to 39.99
USD and from 196.5 USD to 321.23 USBespectively for low- and middle-income countries.
Countries have achieved in 2014 the threshold m@goby the macroeconomic and health
commissions of World Health Organization. These @am® remain low compared to high-income
countries which have also experienced an incraasetal health expenditures per capita passing
from 1773.81 USD in 2000 to 3102.24 USD in 2014.

In addition to total health expenditures, governmexpenditures on health per capita and as
percentage of GDP have also increased over timaveg® 2000 and 2014 government health
expenditures per capita are passed from 8.51 USIB.thl USD and from 119.59 USD to 201.28
USD respectively in low- and middle-income courgri&overnment health expenditures as share
of GDP are passed from 2.01% to 2.47% in low-incaoentries and from 3.56% to 3.91% in
middle income countries. It consequently appeaas lttw-income countries have not respect the
recommendations of Mcintyre et al., (2017). Midaleeme countries have not also achieved the
minimum threshold of government health expenditaepercentage of GDP to progress towards
universal health coverage. They have gone overnt@mum amount of government health
expenditures necessary to insure a suitable atzgssnary healthcare services. Nevertheless, this
amount remains largely lower than the one of higteine countries estimated around 1281.3 USD
in 2000 and 2294.23 USD in 2014.

In view of analysis, it appears that despite th&gomances achieved in health financing, the
resources for health remains insufficient to colvealth needs of individuals. Moreover, budget
prioritization towards health remains low compatedhe threshold recommended by the World
Health Organization. In countries, government Headixpenditures as percentage of total
government expenditures have not exceeded 12.5e6rt2000 and 2014 (Graphic.1pver the
period, middle-income countries have experiencslibat increase in budget prioritization towards
health. In upper-middle-income countries, governnteralth expenditures as share of total public
expenditures are approximately passed from 11.1@%2t25% between 2000 and 2014. This
percentage was approximately 9.25% in 2000 in lomatdle-income countries but it has not
exceeded 10% in 2014. In low-income countries, bughgioritization for health is passed from
9.25% in 2000 to approximately 11.37% in 2007. 8i@007, this percentage has decreased until
approximately 10% in 2014.

*http://apps.who.int/nha/database/Select/Indicatars/
“We do not know whether the threshold for total treekpenditures and government health expendiiares
Eer capita was estimated in current or constant . W8® make the analysis with the current USD.

For the moment, there is no a consensus on thehiblck of budget prioritization toward health. Howev
given that a threshold (15%) has been given foicAfr countries, we choose the same for the othes.on



As far as the out-of-pocket payments, their contidn to health financing has decreased in all
income-groups; mostly in low-and lower middle-in@necountries. In upper middle-income
countries, the out-of-pocket payments as shareow health expenditures are approximately
passed from 33% in 2000 to a value inferior to 3@%2014. In low-and lower middle-income
countries; this percentage is respectively passed #9.5% and 45% in 2000 to an approximate
value of 409%. Despite the observed decreasing trend in th@bpbcket payments as percentage
of total health expenditures, their value remaingatheless non-negligible and greater than the
threshold of 20% suggested by the Chatham Housetr2pl4.

Graphic 1: Time trend of budget prioritization tows health in low- and middle-income countries
(2000-2014)
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Source: Author, using Government Health Expend#(HE) database.

3.2 The limited allocation and the low efficiency n the management of health
expenditures

In the context of expenditures, the efficiency tanviewed in two ways (Farell, 1957). There are
the allocative the efficiency and the technicaicihcy. In the perspective health expenditures
management, the allocative the efficiency can bmelg as the ability of Decision-Making Units
(DMUs) to combine the outputs or the inputs to eesipely maximize their production (income)
and minimize their costs. The DMUs refer to entsitiwhich use input(s) and a technology to
produce output(s). Here, DMUs refer to health systef countries which set the goal to produce

®The analyses on budget prioritization for healtld #me contribution of the out-of the-pocket paynsetat
health financing have been also made by Barroy.,&2917) and Mathonnat et al., (2016). These wdirkd
the same results of our investigations.



health outcomes (outputs) through, among othegshihealth funds/expenditures (inputs). In this
way, the allocative the efficiency allows healtlsteyns to adequately allocate health expenditures
per the most priority health needs of populationimprove health status. It allows checking
whether expenditures allocated to health are higheause the higher prices are chosen (choice of
specialty care drugs instead of generic drugs xample). Concerning the technical efficiency,
also called managerial efficient or the efficiencyteibenstein, 1978; Jacobs and al., 2006), its
first definition has been provided by Debreu (19949opmans (1951) and Farell (1957). It is
defined as the optimal management of a producgohriology allowing a DMU to achieve better
performance in terms of output production, or inpse. Here, health systems will be considered as
technically efficient in the case where their mazintheir health outcomes in view of existing
level of used health expenditures or to produceséime level of health outcomes with fewer health
expenditures.

The estimation of allocative the efficiency regaigetting information about the price of produced
output(s) and or input(s). Given that health ex|iteinels the efficiency are investigated on the basis
of national data at country-level, it is impossibbeget information about the price by country of

inputs (medical staff, medical equipment) usechim pprocess of health outcomes’ production. The
use of health expenditures as factor of healtharoés’ production already accounts of value of
health inputs. However, even if the value or thiegof health inputs can be accounted for, the
second challenge in the estimation of allocatiwe d@fficiency is to express the results in value; a
fact is impossible for health status expressedirsigal terms and for which it is difficult to agsi

a price. However, in the approach of technicalcedficy, the results are expressed in physical
terms. That induced the analyses on the efficiafidyealth expenditures to essentially focus on its
technical component instead of its allocative one.

Generally, the technical efficiency is assessedddining a production frontiérapproximating the
technology of production, in below which are siaththe least efficient DMUs. The most efficient
DMUs compose the production frontier (Figure 2)eTiechnical efficiency is estimated in two
different ways. It can be estimated in terms ofpatbrientation supposing the possibility for the
DMUs to produce more output(s) in view of existiteyel of input(s). Through the output
orientation, the level of output(s) produced byre®MU is compared to the maximum level of
output(s) which is produced by the most efficieM(s) (best practices). The technical efficiency
can be also estimated in input orientation. Theafiseput orientation implies that the DMUs could
produce the same level of output(s) with fewer t(g)u Through the input orientation, the level of
input(s) used by each DMU is compared to the mihilexeel of resource(s) used by the most
efficient DMU(s) to produce the output(s).

Furthermore, the assessment of technical efficierquires making some assumptions about the
production process. There are two kinds of assumpsuch as the Constant Returns-to-Scale
(CRS) and the Variable Returns-to-Scale (VRS). fits¢ one assumes that the increase in used
input(s) by X% should allow increasing the quantfyoutput(s) produced by DMUs in the same
proportions (Charnes et al., 1978). Based on CRS8nastion, the relation between the output(s)
and the input(s) is linear. With this assumptitre €fficiency scores in output orientation coincide
with the input-oriented efficiency scores (Fare aogell, 1978). In contrary, the VRS assumption
supposes that the relationship between the oujpab@ the inputs(s) is convex (Banker et al.,
1984). It means that the increase in inputs by X#ukl result in a less (in decreasing returns-to-
scale) or more (in increasing returns-to-scaleperionally increases in outputs. The technical

’It is also possible to investigate the efficiendyttte health programs by analyzing their ratio testilt.
This method is different from the one of the pradrcfrontiers.



efficiency estimated with VRS includes two compdsesuch as the pure technical efficiency and
the scale efficiency which considers the influermfe size production of DMUs on their
productivity. Compared to CRS, the output-oriergedres differ from the input-oriented scores in
the case where the VRS assumption is considered.

Figure 2: Graphical representation of efficiencyasw@ement
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Health expenditures are unequally allocated in lamd middle-income countries. Based on benefit
incidence analysis carried out by Filmer (2004) &weatkin (2005), public health expenditures are
generally allocated in favour of richest insteagobrest. This misallocation results in inequaditie
in the access to and the use of healthcare. Hémedth resources, mostly from public sources,
might be allocated in favour of healthcare morescomed by the poorest. This allocation would
allow the achievement of goals targeted by heaititesns by reducing the inequality in the access
to and the use of healthcare. Furthermore, it walltdv avoiding the wastage in the management
of health expenditures that remains deplorabl®ew land middle-income countries. Based on the
WHO report 2010 “health systems financing the patbniversal covera§e 20% to 40% of total
health expenditures are wasted. This wastage caexpkined by the shortfall in technical
efficiency in the use of health resources. Then@eh efficiency is a necessary condition allowing
countries to reinforce the allocation of healthenglitures and to accordingly reduce the wastage in
their use.

8See chapter 4, page. 67.



Several authors showed effectively that many of-lawd middle-income countries wasted their
financial resources as they could achieve healtfopeances with health expenditures fewer than
those they spent. For example, Herrera and Pari$p)20sing an input orientation and working on

140 developing countries, found that developingntdes would have been able to achieve the
same performances in terms of life expectancy, iamdunization coverage against measles and
DPT (Diphtheria-Pertussis-Tetanus) by saving 13%l&0o of these total health expenditures.

Dukhan (2010) working on a sample of 103 low- anddie-income countries also concluded that
those countries with their same level of infantvawad, of maternal survival and tuberculosis

prevalence, would have been able to save respbcivés, 60% and 71% of health expenditures.

Other authors, adopting the output orientation| kiinforce the precedent results by showing the
inefficiency of health expenditures in those coiastr Their results argued that countries could
further enhance health status without increase ttezilth expenditures. For example, Herrera and
Pang (2005) found that countries could increasdifdhexpectancy of people and the immunization
coverage rate against measles and DPT from 7% tavBBothe same used level of public and
private health expenditures. Compared to HerredaRang (2005), Jayasuriya and Wodon (2003)
carried out their study on a lower sample includiitgdeveloping countries. They found that with
the same level of health expenditures, countriagddcincrease the life expectancy by 15%.
Mathonnat (2010) focused his investigation on 86-émd lower middle-income countries. By
accounting for the density and the literacy of gafion, he sheds light the possibility for courdrie
to increase the child survival respectively by 4a#@ 32% in view of existing level of public
health expenditures. Regarding separately coundfidsast and South Asia and Pacific, Middle
East and North Africa and Sub-Sahara, he estintatdcountries could respectively increase the
child survival by 48%, 15% and 39% without redubeirt public health expenditures. Dukhan
(2010) found that in 28 low- and middle-income cmi@s, it is possible to reduce under-five
mortality, maternal mortality and tuberculosis @ence by 11% with the same level of health
expenditures.

4 The thesis: context, research questions and striuce

In view of arguments established above, it is funelatal for sustainable health financing in low-
and middle-income countries to increase the efiiyeof health expenditures and to reduce the
wastage in their use. Furthermore, countries needunter the factors which uselessly increase or
decrease the volume of health expenditures, mtstly prepayment component taken in general
fashion and which is likely to enhance health stattiis consequently important for the policy-
makers to identify the determinants which expldie tow the efficiency of health expenditures.
Furthermore, it is also important to find strategiehich would allow for these countries to save
more resources for health. In addition low- and digencome countries tend to promote the
decrease in share of out-of-pocket payments intthdadancing given their adverse effect on
poverty which impedes health status. In view of tbbservation, it is well to know whether
prepayment health financing effectively allows lieamprovement and to explore the eventual
factors likely to reinforce the effectiveness ofaltle financing from prepayment sources in the
process of health enhancement. Then, it is alsengabto know how health expenditures coming
from the prepayment schemes could be increasewlidentify the factors likely to jeopardize their
increase.

To contribute to the literature on sustainable thef@ancing in low- and middle-income countries,
we attempt in this thesis to address the followjngstions:

- How can we increase the efficiency of health exitteires in low- and middle-income countries?
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- How can we counter the useless increase in heaftienditures in low- and middle-income
countries?

- Do prepayment health financing be effective fealth improvement in low- and middle-income
countries? What can we reinforce this effectiveBess

- What does explain the low level of health expamds from prepayment sources in low- and
middle-income countries? How can we increase them?

The thesis is organized around four chapters #tathe goal to respectively reply to four research
guestions asked above.

Chapter 1,”Determinants of technical efficiency of health expditures in low- and
middle-income countries: focus on trade opennes3he research on the efficiency of health
expenditures has developed since the 2000s. Tieisatlire has focused on the assessment of
technical efficiency of health expenditures andithestigation about the factors likely to explain
this efficiency. On this subject, these last ydase been described as the era of globalization in
the world which has resulted in an interconnectibaconomic systems but also in strong waves of
trade openness for low- and middle-income countff@ade openness has allowed countries to
import goods and services for which the consumptias affected health status of population.
Furthermore, trade openness has resulted in awgtaband cyclical shift of economic tissues that
have also affected health of people. In this wiaig important to investigate the eventual effefct o
trade openness on the efficiency of health expereditdefined in this context as the capacity of
countries to produce better health outcomes in \déwxisting level of health expenditures that
they use. The first chapter pursues the goal tamest the technical efficiency of health
expenditures and to test trade openness effechisrefficiency by using a sample of low- and
middle-income countries. Generally, there are tywpraaches to estimate the determinants of
technical efficiency scores. The first one is aapatric approach based on the Stochastic Frontier
Analysis (SFA) that uses a composed error modeadstomate in one stage, both the efficiency
scores and their determinants. SFA uses econonetis to estimate a production function by
explaining the output(s) on the input(s). The realderm of econometric model comprises two
components such as a random error and an ineféigismrm. The inefficiency term is transformed
into an efficiency term which is explained on itsterminants (Battese and Coelli, 1995). The
second approach is a non-parametric one that eimstito estimate the determinants of efficiency
in two steps. In the first step the technical &fcy scores are estimated through several methods
which are the DEA (Data Envelopment Analysis) drel EDH (Free Disposal Hull). In the second
step, the technical efficiency scores are explametheir determinants through econometric tools.
Each of both approaches presents advantages lutimits/constraints. Firstly, the parametric
approach imposes specific assumptions about the dbproduction frontier. Its use needs to well-
know and to be consistent with the production tetbgy. However, the non-parametric one does
not make assumptions about the form of productiomtier. In this approach, the production
frontier is defined on the basis of existing dafecondly the potential random shocks are
accounted in the parametric approach whereas tieayad taken into account in the non-parametric
approach. Thirdly, compared to the parametric aggtpthe measurement methods of efficiency
used in the non-parametric one are less and maegtise respectively to the size of sample and to
the dimensionality of study and the presence diavat Fourthly, in the non-parametric approach,
it is possible to use multi-outputs and/or mulfits in the efficiency assessment whereas that is
not possible in the parametric one. In view of cangpn, it appears that for the moment, the
process of production cannot be rigorously modeiietiealth sector. It would be consequently
challenged to theoretically define the frontier mbduction in health expenditures efficiency
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analysis. Furthermore, in this chapter a multi-atgpmulti-inputs model will be used to assess the
technical efficiency scores. Hence, the non-paramapproach in two steps is more adapted here.
A new method, called the partial frontier analysissed to estimate the technical efficiency scores
by addressing the limits of traditional methodssthyoof DEA. Next the determinants of efficiency
scores are estimated through the Fractional Raegrebfodels that have not been yet used for the
moment in the analyses about technical efficierfdyealth expenditures.

Chapter 2, Air pollution and health Expenditures in low and-rddle-income countries:
what should we learn?'In addition to the need for low- and middle-incoomntries to improve
health outcomes with their existing health expandi, it is also a priority for these last ones to
avoid the useless use of these expenditures. &r atbrds, it is fundamental for these countries to
find strategies which would allow them to save fairfidr health. The world has experienced and
continues to experience a persistent environmelegadation mostly due to air pollution. Even if
environmental degradation, most especially airytiolh comes the most from developed countries,
low- and middle-income countries are the most walbke because they depend on resources which
are sensitive to the degradation of environmengg@keet al., 2003; Mirza, 2003), most specifically
to air pollution. These are for example the resesircoming from agriculture and fisheries. In
addition to agriculture and fisheries, environméiegradation, in particular air pollution is also
likely to affect health sector. Air pollution appeas a factor leading to diseases which are costly
for health systems in these countries. In this wtawould result in a useless increase in health
expenditures in low- and middle-income countriegnék, the decrease in air pollution would
allow for countries to save funds for health. Tafaon this assumption, the second chapter
proposes to investigate the effects of air pollutim the level of health expenditures in low- and
middle-income countries. We firstly test directegffs of air pollution on health expenditures. Then,
we suggest in this chapter to secondly investigatentual factors likely to affect air pollution
effect on health expenditures. We focus on exteasdurces for health and economic vulnerability
of countries. Whether air pollution potentially ieases health expenditures, the allocation of
foreign resources for health could serve to couhtslth costs of air pollution. However, the
strong economic vulnerability of countries could d® impediment which would undermine the
capacity of these countries to face up health abatr pollution. We consequently test conditional
effects between air pollution and external rescurfier health and between air pollution and
economic vulnerability on health expenditures.He temainder of chapter, we identify the agent(s)
intervening in health financing which support thesinhealth cost of air pollution in low- and
middle-income countries. That could shed light ploécy-makers in the implementation of health
policies. We thirdly test the effect of air polloi on the composition of health expenditures.

Chapter 3,The role of prepayment health financing for healtimprovement in Sub-
Saharan African countries” In addition to the improvement of efficiency atig wastage in the
use of health expenditures, the policy-makers abekriational organizations recommend in the
framework of universal health coverage to incrgaspayment health expenditures in low- and
middle-income countries and to reduce the shareubbf-pocket payments in health financing.
Among low-and middle income countries, Sub-Sahafitan region remains one in which the
individuals are the sickest. In 2015, this regi@carded the highest incidence rate of malaria
estimated around 246 per 1,000 persons at risgsegenting for approximately 90% of all cases
and deaths globally. In this region and for the sgmar, 1 child in 12 dies before achieving their
fifth birthday followed by South Asia where 1 in t®es before age five. The highest stunting
prevalence in children has been also observed nSaharan Africa (38%), followed by South-
East Asia (WHO health statistics, 2016). Accordiagoint report 2015 between WHO, UNICEF,
UNFPA, World Bank and United Nations Population iBion, Sub-Saharan Africa accounted for
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roughly 66% of the global maternal deaths in 20di®ived by South Asia. In addition to be the
sickest, Sub-Saharan African population is the @storAccording to the United Nations report
2015 on the MGDs, the region experienced in 2016 lighest levels of poverty, where
approximately 41% of individuals living with ledsain 1.25 dollars a day, followed by South Asia
(17%). This poverty and low health performance ub-Saharan African region would be due to
the out-of-pocket payments for which the contribatito health financing is high (Mathonnat,
2010) and was estimated around 34.6% in 2013 (Wld@ltlh statistics, 2016). Sub-Saharan
African countries need to increase their prepayrheatth expenditures to improve health status of
people, specifically the most vulnerable such aidm@n and pregnant women. Hence, it is
important for the policy-makers to know whethertliese countries, prepayment health financing
has effectively enhanced health status. The thivapter firstly proposes to test the effect of
prepayment health expenditures on health statusured here by the under-five mortality rate and
the maternal mortality ratio. In addition to thetential effect on health status, it would be also
interesting for Sub-Saharan African countries tw fsustainable policies that could reinforce the
improvement effect (negative and significant effeat prepayment health expenditures on the
mentioned mortality indicators. On this subject,faeus on international remittances and financial
development which appear to be factors reducingegipvof households and consequently
promoting the enhancement of health status. Inulaig, we secondly test whether the effect of
prepayment health expenditures on mortality indicsats greater or no in countries receiving more
international remittances and/or experiencing aenfiolancial development.

Chapter 4 “Political instability: a major concern for prepament health financing in
Sub-Saharan African countries” Given the advantages based on prepayment headthciing for
health improvement in low- and middle-income coiastr mostly in Sub-Saharan African
countries, it is important to explore the stratedikely to increase prepayment health expenditures
or to understand why their level remains low instheountries. Regarding Sub-Saharan African
countries and since these last years, they haverierged some events of political instability
which have jeopardized the better functioning aditheconomic system. This shock has also
impeded the performance of health systems andsitcbasequently and adversely affected the
mobilization of prepayment resources for health. &eordingly propose in the fourth chapter of
thesis to investigate the effect of political inBlitly on prepayment health expenditures in Sub-
Saharan African countries. The first goal of chapseto check whether political instability is a
cause which explains the low level of prepaymerdltheexpenditures in Sub-Saharan African
countries. In addition, we also explore the potdrdhannels through which the political instability
could affect prepayment health expenditures ine&hesuntries. However, countries maintain
cooperation with international community which temsnetimes tended to intervene in countries
experiencing political instability events. Interio@ial community generally accompanies these
countries in the process of conflicts resolutiontHis way, the cooperation between Sub-Saharan
African countries and international community cordduce the eventual adverse effect of political
instability on prepayment health financing. To ¢onfthis assumption, we thirdly test whether the
effect of political instability on prepayment hdmlexpenditures is low or not in countries
maintaining more of cooperation with internatioo@ammunity.

Each chapter comprises an introduction, a thealetimalysis presenting a selective
literature review, a description of used conceptd a discussion about potential channels of
transmissions which explain the various studiekisliran empirical investigation, a brief conclusion
and a last part consecrated to annexes. Subseguémdse four chapters, we propose a general
conclusion and policy implications/recommendatiéribwed from the limits of study, the future
researches and bibliographic references.
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Chapter 1: Determinants of technical efficiency ohealth expenditures in
low- and middle-income countries: focus on trade ggnness

1. Introduction

The efficiency of health expenditures remains a issye for sustainable health financing which
sets the goal to insure a better health statuspdilption in low- and middle-income countries. In
this way, it is necessary to examine the factorchviare likely to affect this efficiency of health

expenditures. The literature has analyzed the migtants of technical efficiency of health

expenditures. From this literature, five main kimddeterminants are identified: factors referring
to the structure of health financing, political aimdtitutional environment, the socio-economic
context, the demographic profile and ethnic ditgrgAlexander et al., 2003; Greene, 2004,
Herrera and Pang, 2005; Dukhan, 2010, Hsu, 2018pY2015,a).

In addition to them, we suggest that trade openizeas important factor likely to influence the
technical efficiency of health expenditures. Duritite past years, low- and middle-income
countries have experienced a more solid integratotie international trade which has served a
stimulator affecting health outcomes (Owen and \2Q07; Levine and Rothman, 2006) without
influencing the level of health expenditures (Awmeliet al., 2005). In this way, trade openness is
likely to affect the technical efficiency of heakkpenditures in low- and middle-income countries
by influencing the level of health outcomes prodlbg their health systems in view of existing
level of health expenditures.

The present chapter proposes to examine the @féiide openness on the technical efficiency of
health expenditures. It attempts to address théowolg questions: Does trade openness
significantly affect the technical efficiency of dith expenditures? In case of significant effect,
what is the direction of this effect? The chapw&ssas specific goals to firstly assess the teahnic

efficiency of health expenditures through scored tiren to estimate the determinants of these
scores by particularly focusing on trade openness.

The rest of chapter is organized as follows: thetiBe 2 is devoted to presenting the channels
through which trade openness is likely to affe@ thchnical efficiency of health expenditures.
Then, the Section 3 mentions the methodology fraonkewincluding the method and the
econometric models respectively used to assegecthaical efficiency scores and to analyze their
determinants. In the Section 4, we present andusisthe results. The Section 5 is consecrated to
the robustness checks, whereas the Section 6 auséhe sensitivity analysis of these results.
Finally, in the Section 7, we draw conclusion faled of annexes in the Section 8.

2. Trade openness and the technical efficiency o&hlth expenditures: what are
their links?

Trade openness or the development of trade excharugid be defined as a situation by which the
imports or/and exports of goods and services ilivangcountry experience a general increasing
trend. The effect of trade openness on the techeifiiency of health expenditures can be
regrouped into two categories which are: the diaect the indirect effects.
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2.1 Direct effects of trade openness on the techalefficiency of health expenditures

There are several channels through which trade rgssncould directly affect the technical
efficiency of health expenditures. We have seletiad main factors.

2.1.1 Imports of medical and pharmaceutical product and medical technologies

Through trade openness, low- and middle-income t@s$nimport new drugs and medical
technologies, generally produced in developed c@smtand which contribute to improve the
guality of healthcare and to reinforce the proaafskealth outcomes production. These imported
products would allow for countries not only to diage but also to treat the diseases specifically
the non-communicable diseases. The imports of phegntical products and medical technologies
serve to improve health outcomes (Papageorgiol, &087) and more specifically, help to reduce
the deaths and the mortality rates in low- and teidlicome countries. Accordingly, the imports of
this kind of goods have most likely increased teggrmance of health systems and the technical
efficiency of health expenditures.

2.1.2 Access to better health knowledge through thdémports of Information and
Communication Technologies (ICTs)

In addition to pharmaceutical products and to neddtechnologies, low- and middle-income
countries also import ICTs likely to affect the ieiincy of health expenditures in two ways.
Firstly, they bring new health knowledge allowingople to adopt preventive behaviours to avoid
many diseases. These imported ICTs (televisionsipaters, and phones) would allow for the
individuals to be aware of risk of factors leadittgseveral diseases like for example, obesity,
cancers and other non-communicable diseases. Fampme, the televisions could bring
educational messages for health: reduce the conigumydf sugar and fats and avoid the sedentary
lifestyle. In this way, the imports of ICTs woule@lp decrease the spread of diseases, particularly
non-communicable illnesses. In this case, thedent#agies will improve health outcomes, most
especially; they will reduce the morbidity in viefexisting health expenditures, and then improve
the technical efficiency of health expenditures.widger, this argument concerns the urban
populations and not yet the rural people in lowsime countries.

2.1.3 Vulgarisation of unhealthy messages throughhé imports of Information and
Communication Technologies (ICTs)

Through the imported ICTs, most particularly thievesion, the unhealthy messages, through the
advertising, are conveyed. They promote the confompf new industrial low cost foods (bad
oils, sugar beverages such as Fanta and Cocastgia;,, confectioneries, chocolate, fast food....)
and locomotion goods which are majorly importednfraleveloped countries. These products
reduce health outcomes in view of existing leveheélth expenditures. Accordingly, they could
jeopardize the enhancement of technical efficievicyealth expenditures. The imported industrial
low cost foods are generally high in calories. Th'insumption fosters the overweight/obesity
(Philipson and Posner, 2003a; Popkin, 2001; Meratex Popkin, 2004; Popkin and Gordon-
Larsen, 2004; Popkin et al., 2012; Goryakin et2015) that constitutes a risk factor to emergence
of non-communicable diseases (Mendez et al., 260dh as diabetes, high blood pressure, and
cardiovascular diseases. Hence, they would impkdeiniprovement of technical efficiency of
health expenditures.

2.1.4 Imports of locomotion goods

Regarding the imported locomotion goods, they iyl to induce the populations to less practice
physical activities and to spend lower energy; @ ¥ehich is likely to increase the prevalence of
overweight/obesity. Furthermore, these importedhaeation goods have developed road traffic
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accidents that were the ninth cause of death id@04thonnat and Thuilliez, 2014). These deaths
have increased the mortality rate of populationnd¢e by reducing health outcomes in view of
existing health funds, the imports of goods locaorotare factors which are likely to reduce the
technical efficiency of health expenditures.

2.2 Indirect effects of trade openness on the effency of health expenditures

The effect of trade openness on the technicalieffay of health expenditures depends on health
policies and priorities in countries. In this wdkie channels that link trade openness to health
expenditures efficiency would depend on considdredith indicators. Two factors have been
identified as main channels through which tradenapss would affect the technical efficiency of
health expenditures. These are environmental datioacand income.

2.2.1 The channel passing from environmental degradion

Two mixed effects are suspected. Firstly, tradenopss generally tends to increase the industrial
production and consequently the one of unhealthbgtamces through greenhouse gases emissions
that lead to grow up air pollution (Halicioglu, ZD0AI-Mulali and Ozturk, 2015; Li et al.,
2015).The increase in air pollution would incre#ise prevalence of non-communicable diseases.
The combustion of gases related to air pollutioodpces PCA (Polycyclic Atomic Compounds)
and nitro-PCA such as PAH (Polycyclic Atomic hydndmons) and nitrated-PAH. These
carcinogenic and mutagenic particles are likelygémerate oxidization and damages on human
DNA and to lead the appearance of non-communicalié®ases such as the respiratory
(pneumonia, asthma, reactive airways diseasesclamehic obstructive pulmonary diseases), the
chronic (lung cancer) and the cardiovascular desdkewtas, 2007; Jacobson, 2008; Truckner,
2009; Brunekreef and Holgate, 2002). Accordindlys ipossible that the increase in prevalence of
non-communicable diseases results in added mgrtatié without influencing health expenditures.
In this way, the technical efficiency of health erditures would experience a decline.

However, with time, trade openness will boost eooicogrowth (Devereux and Lapham, 1994;
Andersen and Babula; 2008; Aghion and Howitt, 2008pugh the comparative specializations
and the technology transfers (Ben David and Loe\®98; Harrison, 1996). It will also generate an
environmental degradation which might induce thihauties to take actions such as technological
innovations to internalize environmental exterinedit These measures would lead to a reduction of
air pollution and consequently of prevalence andybmaof mortality caused by the non -
communicable diseases. In this way, the technféialency could increase.

2.2.2 The channel passing from income

For this channel, mixed and complex effects cao bésexpected. The effect of trade openness on
income depends on the kind of traded goods andcesnand it also depends on the class of
population affected by the development of tradeharges. Based on the Stolper-Samuelson (SS)
theorem (Deardorff and Stern, 1994) in HeckschdirOfHO) model, trade in primary goods is
likely to increase the real return of factors whigh relatively more abundant. In low- and middle-
income countries, the low-skilled workers are mabeindant. In this way, trade in primary goods
would increase employment of low-skilled workersighgenerating more income for them.
Through this channel, the development of trade &xgls could positively affect the income of an
important part of population; a fact which couldeat the level of GDP. On this subject, the
literature points out the effect of increasing imeo(GDP) on some health indicators, particularly
on obesity (Popkin et al.,, 1995) which is a rislctém fostering the emergence of non-
communicable diseases. The increase in income wasidlt in nutritional/dietary shifts and in
lifestyle changes. With more income, the individyamnostly the low-income earners, tend to
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consume more calorific foods and are more likely aopt risky behaviours that lead to
overweight/obesity and non-communicable diseasdashwihcreases in turn the risk of deaths. In
this way, it appears that the increase in incomeldvioe associated with a high prevalence of
obesity (Mendez et al., 2004) and to an increasechber of deaths caused by the non-
communicable diseases. Hence it is possible tlegpdential growth of income caused by trade in
primary goods reduces the technical efficiencyedlth expenditures by increasing the prevalence
of overweight/obesity and non-communicable diseam®$ maybe of deaths caused by these
diseases.

Regarding trade in secondary goods such as the fawured products; their production

necessitates using more skilled workers that ass l@bundant in low- and middle-income
countries. Hence, whether trade of this kind ofdgwould increase the income of skilled workers,
its effect on the overall income of population wbble low or nonexistent. Consequently, through
this assumption, the increase in trade flows ofosdary products (manufactures) would not
significantly affect the technical efficiency ofdith expenditures.

2.2.3 Other aspects to account for

The effect of trade openness on the technical ieffay, passing by income and environment
degradation, is likely to be cumulative. The paerihcome chocks and air pollution caused by the
development of trade exchanges could have lagdedtgfon health of children and adults. These
effects would pass by the “Foetal Origins HypotSéstipulating that the conditions in which the
foetus grows are likely to influence health stasfisndividuals during their childhood and even in
adult age (Audibert, 2015; Mathonnat, 2012).

Concerning the income, it is likely to result iniagrease in income of households, particularly of
skilled workers. This increasing income could lettieese populations to follow unhealthy

nutritional diets likely to degrade their healttatss. These unhealthy nutritional diets could
particularly harm health not only of pregnant wonimr also that of their foetus. These could
result in malnutrition.

Regarding environmental degradation, in presengmlidted air, pregnant women and their foetus
are in contact with unhealthy particles likely tartm them. The malnutrition of foetuses caused by
the nutritional shifts and unhealthy particles withich they have been in contact would increase
the risk to be obese and to develop chronic anegcoammunicable diseases in childhood or even in
adult age (Bhalotra and Rawlings, 2009; Almond @udrie, 2011). Through these channels, the
potential adverse effect of trade openness onthéalesity, non-communicable) and consequently
on the technical efficiency of health expendituselikely to increase over time.

3. Methodology and databases

As mentioned in the general introduction, a twastapproach considering the non-parametric
approach is used to test the effect of trade openma the technical efficiency of health
expenditures.

3.1 Estimating the technical efficiency of healthxg@enditures

Among the methods used in analyzing the non-par&mapproach to estimate the technical
efficiency scores and their determinants, DEA i mhost used method (Alexander et al., 2003;
Herrera and Pang, 2005; Dukhan, 2010; Hsu, 20130yY@015, a). It estimates the technical
efficiency scores, bounded between 0 and 1, by aoimgp health systems of countries located on
the production frontier (efficient countries) teetlothers which are below the production frontier
(inefficient countries). The efficient and inefficit countries respectively have the technical
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efficiency scores equal to 1 and comprise in theril ]JO; 1[. Given the sensitivity of this method
to the dimensionality of study and to the outligrsthe sample, it imposes the most efficient
countries to be located on the production frontlemong them, there are some superefficient
countries (outliers) which should be situated abtwe production frontier. Accordingly, the
presence of outliers may distort the productiomtiey and produce biased scores for countries
which are compared to them.

In this way, the partial frontier analysis has beeneloped. Comparatively to DEA, it allows for
countries to be above the production frontier ama¢dnsequently have the technical efficiency
scores greater than 1.

There are two approaches of estimation in pant@itfer analysis: order-m (Cazals et al., 2002;
Daraio and Simar, 2007); and order-alpha (Aragoal.e2005). The estimation of order-m scores
consists of first simulating n times subsamplesnofDMUs (countries). The subsamples are
composed of DMUs producing at the most (in outpuérgation) or at the least (in input
orientation) the same levels of output(s) in thmpla (Petitfour et al., 2015). Then, for each DMU,
n efficiency scores are assessed through a froptieduction estimated on each simulated
subsample. The other-m scores are computed bylatigithe mean of scores derived for all
simulations. Regarding the order-alpha scores, #reyestimated with the same logic of order-m
approach. The only difference between these appesarelies in the selection way of simulated
subsamples. The order-alpha scores are assessmamparing the output(s)of each DMU to the
level of output(s) produced by ¢@-*100 % of DMUs using at most (in output orientatj or at
least (in input orientation) the same levels owit{p).

Among the two approaches developed in partial feortnalysis, our option will be for the order-m
because once the order-alpha frontiers break dtvery; become less resistant to outliers than the
order-m frontiers (Daouia and Gijbels, 2011). Conitgy the value of parameter m, we follow the
criterion established by Daraio and Simar (200@) gropose to retain the value of m for which the
decrease in super-efficient observations beconases{constant). We retain the value of m=30.
The order-alpha approach is used in a sensitivisyais to check the robustness of results got with
the order-m approach.

Furthermore, we assess the technical efficiencyescm output orientation for two main reasons.
Firstly, trade openness influences the technidatieficy of health expenditures by affecting the
level of health outcomes (outputs) in view of exigtievel of health expenditures. Secondly, health
expenditures are insufficient in low- and middleeme countries. It would be difficult for these

countries to reduce their level of health expemdgu even if results would show that some
countries use more inputs that they would haves®taking into account their outcomes.

We also assume the variables returns-to-scale (MiRBause in health sector, the relationship
between the outputs and the inputs is nonlinedovin and middle-income countries, institutional
constraints and information asymmetries preventtiheaarket from being competitive. They
constrain countries to produce health outcomes daiffbrent proportions of health expenditures.

In the literature, two kinds of health indicatore aised to assess the technical efficiency of healt
expenditures in low- and middle-income countriglse Tirst one refers to simple measures which
includes mortality, and morbidity indicators ance tlife expectancy at birth. Among mortality

indicators, there are for example the infant maytalate (Alexander et al., 2003; Gupta and
Verhoeven, 2001), the under-five mortality rate kBan, 2010, Mathonnat, 2010), the maternal
mortality ratio (Dukhan, 2010) and the adult anf&m deaths caused by HIV/aids (Zanakis et al.,
2007). The morbidity indicators used in the literat are the prevalence of HIV/aids in adult
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population (Zanakis et al., 2007) and the prevaeavfctuberculosis (Dukhan, 2010). The variable
of life expectancy at birth is used by Gupta anadhdgeven (2001), and Jayasuriya and Wodon
(2003). The second group of indicators refers tétidimensional indicators such as the Disability
Adjusted Life Expectancy (DALE) also called Heafttljusted Life Expectancy (HALE) used by
Alexander et al., (2003); Herrera and Pang, (208%gns et al., (2001); Grigoli and Kapsoli,
(2013) and the composite index computed by Tandah,e2001) and including the dispersion of
child survival rate, the responsiveness of healthsgistems, the inequities in responsiveness and
the fairness of financial contribution.

We consider here a multi-outputs/multi-input modelcontrary to the traditional outputs used in
the literature, we depart from two outputs which aot used for the moment. These two outputs
are used per the presented channels through aitle topenness is likely to affect the technical
efficiency of health expenditures. The first outfmitobesity prevalence (Obesity) indicating the
percentage of people for which the body mass ir{8&4l) (weight-to-height ratio) is greater than
or equal to 30. The second output is the crudehdeaite caused by the non -communicable
disease¥ (Deaths). It measures the number of deaths cawgséide non -communicable diseases
per 1,000 individuals (See the data source of llgin subsection 3.5).

Generally, the use of decreasing outputs alsodcafieersed outputs, such as the deaths rates, the
incidence or the prevalence rates of diseasessrieagverse them because health system sets the
goal to produce a good health instead of a deashdisease. In the literature, two ways are used to
reverse the decreasing outputs. The first methoggzed by Lewis and Sexton (2004) uses the
following formula: 1+Max(X)-X; where X is the decreasing outputs and Ma)(¥heans the
maximum value of X In addition, Dukhan (2010) proposes another féamvhich is: 100-((1+
Max(X;))). However, the use of these approaches leaddice the variability of outputs between
DMUs. Given that the partial frontier analysis dsts of comparing the DMUs, the reduction of
outputs’ variability would result in artificial optit-oriented technical efficiency scores. The
findings would not be realistic given the heteragjgnof sample. There is another approach which
consists of using the following transformation: 1/kKhis method leads to the same trend of others
but only in the case where the indicators havihggh upper bound. The most relevant examples of
this kind of indicators are: the maternal mortaligtio and tuberculosis incidence/prevalence
respectively expressed as per 100,000 live bintlis 180,000 people. Here, the indicator with the
greatest theoretical upper bound is the deathsceatsed by the non -communicable diseases: per
1,000 individuals. This upper bound is largely ltwan the examples of indicators mentioned
above. Consequently, the use of last approachvefsion would be the most relevant.

The inputs variables used in the analysis are pui#alth expenditures per capita in USD PPP
(Purchasing Power Parity (Public_Exp) and private health expenditures qagita in USD PPP
(Private_Exp) which are calculated by deductingliputealth expenditures per capita in USD PPP
from total health expenditures per capita in PPBUS

° The health adjusted life expectancy estimatesitimber of the healthy years an individual is exgedo
live at birth by subtracting the year of the illafid (weighted per the severity) from overall thie |
expectancy (Grigoli and Kapsoli, 2013)

191t has been more rigorous to depart from the peex of the non-communicable diseases but the
information about this variable is not available.

11Purchasing power parity conversion factor is thainer of the units of the a country’s currency reegiito
buy the same amounts of the goods and servicée iddmestic market as US dollar would buy in théedh
States (World Development Indicators database).
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3.2 Estimating the effect of trade openness on th&chnical efficiency of health
expenditures

3.2.1 Empirical strategy

In the literature, two controversial approaches used to analyze the determinants of technical
efficiency in the second-stage of non-parametrichoe The first one is the conventionalist
approach that regards the scores as a real meafsticee technical efficiency. This approach has
been developed by Simar and Wilson (2007; 2008kyThropose a several step estimation
involving the use of truncated Tobit model and teesampling (double bootstrapping) approach.

The second one, the instrumentalist approach reghed scores as a descriptive measure of true
technical efficiency. It is more relevant to dedastm the instrumentalist method because technical
efficiency scores estimate the performance of &diy compared to the observed best practices.
Hence, the estimated scores are more a descrptixy of efficiency than a real measure.

In the instrumentalist approach, two traditionald®ls are generally used: the linear model such as
the OLS and the censored Tobit (Hoff, 2007; Dukh201.0; Yogo, 2015,a). They are specified
differently per the nature of efficiency scoresaelpd by each of them. In the Tobit model, the
efficiency scores are censored, whereas in theoli§3S, the censorship of scores is artificial.
However, the use of these both models would beetiaGiven that the estimation of technical
efficiency results from a process of comparisoweenh DMUs, the estimated values of technical
efficiency scores are linked to each other, pratyei serial correlation (heteroskedasticity) bmas i
the second-stage econometric model (Simar and WiR@07).

Furthermore, each of traditional models used inrikrumentalist approach presents some specific
limits. In the OLS model, the predicted values exhnical efficiency scores may lie outside the

unit interval 10, 1]. Moreover, the estimated masdieffects of determinants are not compatible

with the bounded nature of efficiency scores.

Regarding the Tobit model, there are two differgmatups, the two-limit Tobit model and the one-
limit Tobit model (Hoff, 2007). In the first onehd dependent variable is censored in left (with
lower bound) and in right (with upper bound). Iretsecond one, the dependent variable is
censored in left or in right. In efficiency analysihe use of two-limit Tobit model assumes that th
efficiency scores are censored in the intervall]J0,This assumption is based on the fact that the
likelihood to have null efficiency scores is nomezeln practice, the efficiency scores of zero are
not observed. In addition, the use of two limit tohodel with limits at zero and unity coincides
with the use of an one-limit Tobit model with sc®@mprise in the intervalpo, 1] (Ramalho et
al., 2010). This one-limit Tobit supposes the pufr to have negative technical efficiency
scores. This hypothesis is not compatible with & bounded nature of technical efficiency
scores.

Some authors such as Pélissier (2012) suggesrteform the technical efficiency scores (TE) as
follows: Log (1/TE). This transformation resultsannew variable approximating the inefficiency
instead of efficiency. Given the maximum value d& €stimated at 1, the values of this new
variable will range in the interval [0, o[. Next, a one-limit Tobit model with lower bound &is
used to analyze the determinants of inefficienchiisTmethod does not deal with the serial
correlation bias mentioned above. It is necessaryfihd a better model regarding the
instrumentalist approach.

Fractional Regression Models (FRMs) are introdubgdPapke and Wooldridge (1993) and
developed by Ramalho et al., (2010). Unlike Tolitl ®LS models, the use of FRMs does not
need to make assumptions about the conditionaliltliion of efficiency scores and the serial
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correlation patterns (Ramalho et al., 2010). Funtoee, by using a Quasi-Maximum Likelihood
(QML) estimator, the dependent variable (the tecdinéfficiency scores) equally distributed over
the whole interval 10, 1]. In other words, the ufeFRMs requires non-zero efficiency scores
which must not be greater than 1. These modelmagtly compatible with the bounded nature of
technical efficiency scores.

There are two kinds of FRMs: the one-part and the-gart regression models. The one-part
regression model estimates the effects of covari@eterminants) common to both efficient and
inefficient DMUs. The two-part regression modelirastes different partial effects for efficient
and inefficient DMUs. The choice between these kimals of model depends on the proportion of
efficient DMUs in the sample. When the proportidretiicient DMUs is low, the use of two-part
regression model is not relevant.

Furthermore, the FRMs are estimated by considexriget of link functions such as the logistic link
function, the probit link function, the cauchitHKifiunction (cauchit), the log-log link function and
the complementary log-log link function (cLog-1dg)

We adopt for the second-stage, the FRMs whichaliiw estimating the determinants of technical
efficiency scores (order-m). Before, we removedrfrthe same the superefficient countries for
which the score is greater than 1. Moreover, tlopqntion of efficient countries will be calculated

to choose the better model among the two approaschéfkMs. Regarding the link functions

associated with the FRMs, we shall select the melsivant through the p-tests which will be
presented in greater details later in the work.

3.2.2 Explanatory variables

Our variable of interest is the trade openness (htade). It refers to the sum of imports and
exports of goods and services as percentage of (B#eldition to trade variable, some key control
variables are selected : urbanization measuringéheentage in the total population of individuals
living in urban areas, the old dependency ratiac@gmating the percentage in the total population
of elderly people aged 65 and above, the meanidariat secondary education, external resources
for health, an index of governance effectiveness,imgicator approximating the similarity in
merchandise trade structures, GDP per capita ariti€b@ssions.

Urbanization (Urban) a mixed effect of this variable is expected. lome cases,
urbanization could be a factor likely to positivesffect the technical efficiency of health
expenditures by improving health status in geneigad. With urbanization, health demand moves
closer to health supply including skilled medidaifsand health facilities that are more availahle
urban areas. Hence, the migration of populatioratd#/ the urban areas would foster the access to
healthcare and avoid the deaths caused by dis€&maserning the non-communicable diseases, it
appears that the medical equipment used for tlzgntent of these diseases is sophisticated and
more available in urban areas. This treatment lig gestly not only for governments but also for
households. Moreover, the rural households thatentowards urban areas are generally poor. In
this way, despite the availability of health supplythe urban zones, the rural migrant households
may not have access to treatment, especially tirahdn-communicable diseases. In this case
urbanization will not significantly affect the teubal efficiency of health expenditures.
Nevertheless, in the case where the treatmenthirnbn-communicable diseases is totally of
partially free for people, the access will be erdeah Accordingly, in this context, urbanization

2The logit, probit, cauchit, log-log and cLog-logiki functions are respectively based on the standard
logistic

distribution, the standard normal distribution, @&uchy distribution, the logarithm distributiondate

Gumbel distribution (Ramalho et al., 2010).
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will increase the access to healthcare and avaddiaths caused by the non-communicable
diseases. It will increase the technical efficienEphealth expenditures. The first expected eftdct
urbanization on the technical efficiency of hea#penditures is positive, but could be potentially
non-significant. The second potential effect isateg. It is possible that urbanization negatively
affects the technical efficiency of health expemdis by increasing the prevalence of obesity and
mortality caused by the non-communicable disedsethe major part of countries, compared to
rural populations, the urban residents generallpsaome foods with greater proportions of
saturated fats (Popkin et al., 1995) which are nwrailable in urban areas. In this way, the
increase in urbanization could result in an incedasoverweight/obesity prevalence and maybe in
deaths caused by the non-communicable diseaseh vasalt in some cases from obesity. Hence,
by this argument, urbanization could reduce thbrteal efficiency of health expenditures.

Old dependency ratiois included into the model for the simple reasoat the elderly
suffers more and die from the non-communicableadiss such as diabetes, renal failure and the
cardiovascular diseases. Hence, the increasedro$ielderly people would be associated with an
increase in mortality caused by the non-communeaideases. It would consequently result in a
reduction of technical efficiency of health expendks.

Duration of secondary education (Educationjefers to the average number of years in
secondary school for country ‘population, excludyegrs spent repeating individuals’ grades. This
variable is chosen because among the educatiatiahtors, it is more provided. It controls for the
fact that education improves health status of peapllow- and middle-income countries (Alves
and Belluzo, 2005; Bidani and Ravaillion, 1997; Han et al., 2003) in view of existing health
funds. Hence, it constitutes a factor increasing téechnical efficiency of health expenditures
(Alexander et al., 2003; Hsu, 2013 and Dukhan, P0PR@rticularly, a better level of education
would allow reducing the risk of obesity and nomatounicable diseases. The individuals with
higher educational levels, compared to those vath éducational attainment, are more likely to
follow dietary recommendations and to adopt adexjbahaviours to reduce the risk of obesity and
non-communicable diseases (Popkin and al., 199b}@avoid the deaths caused by them. In this
way, the improvement of education would increasetéichnical efficiency of health expenditures.

External resources for health in USD PPP per capi(Bxt_Fin): constitute one of key
determinants that negatively affect the techniffaiency of health expenditures (Dukhan, 2010).
This adverse effect comes from two assumptions aadhe fungibility of foreign aid earmarked to
health and the soft budget constraint. The funitybisupposes that the external resources
previously dedicated to health sector are partiafiytotally allocated to other sectors (Van Der
Gaag and Stimac, 2008). The budget constraintlatgaithat the permanence of foreign aid flow
tends to reduce the performance of governmentsn@daet al., 2003). These two factors could
induce governments to reallocate health domestndguo other sectors (Gottret and Scheiber,
2006). In this way, external resources for healtluldn't affect or would reduce health outcomes,
most especially obesity prevalence and the deadlised by the non-communicable diseases.
Hence, a negative effect on the technical effigyepichealth expenditures could be expected. This
adverse effect might be not significant, more elyi in the case whether the external resources
are not allocated in favour of fight against obeartd non-communicable diseases. On this subject,
the goal of study is to check whether the volumeextiernal resources for health affects the
technical efficiency of health expenditures. Exégémesources for health per capita in USD PPP are
consequently used. They refer to the sum of ressuohannelled towards health by all non-
resident institutional units that enter into trasigans with resident units or have other economic
links with residents units, explicitly labelled foealth or not, to be used as mean of payments of
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health goods and services or as investment inalagiibds by financing agents in government or
private sectors. They include donations and loansash and in-kind resources.

Government effectiveness index (Governancepntrols for the positive effect of best
institutional quality on the performance of heatistems. Ranged from -2.5 to 2.5, it is defined as
the perception of quality of public and civil sexes, the quality of policy formulation and
implementation, the degree of government's indepeod from political pressures and the
credibility of its commitment to such policies. Vé&pect a positive effect of this variable on the
technical efficiency scores.

Index of similarity in merchandise trade structurgSimi_Trade) controls for the
disparities in trade structure between countriesur@ries do not have the same trade structure.
This heterogeneity can influence the average efiéttade openness on the technical efficiency
scores. Let consider for example two groups of teesfor which trade structures are mainly and
respectively based on exchanges of healthy andaithigegoods. Countries specialized in trade of
healthy goods will produce better health outcomebwaill be consequently more efficient than the
ones that focus their trade exchanges on unhegdibgls. Hence, it is important to control for this
potential driver of health expenditures efficienGhe indicator measures the degree of trade
structure similarity of a country compared to aeotht approximates bilateral flows indicating
whether the structure of exports or imports by poddf two economies is similar or not. It is
calculated as follow:

It is calculated as follow:

1
Sijk =1 =5 X lhij = hye| , where:

¢ S;jk:Indicator of structure similarity in merchandisepexs or imports

e hy: Share in total merchandise exports or imports ofdpct 9" of country or country
group .

e hj: Share in total merchandise exports or imports ofdpet 1" of country or country
group k.

This indicator is ranged from 0 to 1. The valueseloto 1 reveals a greater similarity of exports or
imports structure between two countries. We firstiytract the two following indexes: the
similarity in exports structure and the similantyimports structure. These indexes are calculated
for all merchandises. Then, for each country, weutate the average of these indexes of similarity
compared to the other countries of sample. Thingdly,calculate for each country the similarity in
trade structure which is the mean of two indexes.

GDP per capita in USD PPP per capita (GDR)an be regarded as a key determinant of
technical efficiency of health expenditures (Hemrend Pang, 2005; Greene, 2004). We have
shown above that the increase in income would asaehe risk of obesity and non-communicable
diseases through a nutritional/dietary shift arnifeatyles change that it could produce. Hencis it
likely to negatively affect the technical efficignscores. The use of this variable requires checkin
its correlation with the other explanatory variablparticularly trade openness variable. As trade
variable is expressed as percentage of GDP, idcoelcorrelated with GDP variable expressed
into USD PPP per capita; a fact could result inwtirsollinearity bias. This bias could inhibit the
significance of coefficients associated with GDR papita or to the trade openness rate in the
econometric model. We test the correlation betwtbentwo variables and find a low correlation
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(0.1867). Consequently GDP per capita and the topeg®ness rate can be jointly included in the
same model.

CO2 emissions in metric tons per capita (COZhis variable approximates the
environment degradation which, we have seen almrestitutes a factor fostering the emergence
of non-communicable diseases. Hence the increasi®O2 emissions would be more likely to
positively affect the number of deaths caused by mlon- communicable diseases. It could
consequently reduce the technical efficiency scores

Among the mentioned control variables, GDP perteasi correlated with urbanization (0.6959)
and with CO2 emissions variables (0.7193). To @etd multi-collinearity bias likely to slant the
results, we propose to test three specificatiorseprted in Table 1.1. In the first one, we include
all explanatory variables, exception made for G2P gapita and CO2 emissions variable which
are separately included respectively in the sedaftér removing urbanization variable) and the
third specifications.

Table 1.1: Tested specifications in the Fractidtegression Models

Dependent variable: order m- Specifications (Models)
scores 1) ) 3)
Trade * * *
Urban * *
Oold . . .
dependency
Education * * *
Control :

variables Ext_Fin * * *
Governance * * *
Simi_Trade * * *

GDP *
Co2 *

Source: Author.

3.3 Description of sample

Our sample includes 89 low- and middle-income caestof which twenty-four low-income

countries, thirty-five lower middle-income coungieand twenty-eight upper middle-income
countrie$®. Per the regional repartition of World Bank, tlaenple is composed of ten countries of
East Asia and Pacific, nine countries of Europe @mdhtral Asia, nineteen countries of Latin
America and Caribbean, eight countries of MiddlstEsand North Africa (MENA), five countries

of South Asia and thirty-eight countries of Sub-&alm Africa. Data are available over the period
1995-2012. The analysis of efficiency over a lorgiqud does not provide rigorous information.
The economic situation has experienced a signifieaolution in many countries during the
period. Furthermore, the expenditures on healthwaay from one year to another for various

3per the World Bank classification, low-income caigs are these for which GNI per capita is $1,0450r
less. Lower middle-income countries have GNI pguiteawhich is between $1,046 and $4,125 whereas the
GNI per capita of upper middle-income countriebaésveen $4,126 and $12,275.
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causes without getting changes health systems. é;léhevould be challenged to compare the
performances of health systems realized on eighgears. It would not be relevant to work on
annual data. The temporal dimension has been dividanto three sub-periods of six years: 1995-
2000; 2001-2006 and 2007-2012. The sub-periodsixofyesars have been chosen because the
outputs slowly vary over time. Then, three frordief production have been built on the basis of
average of outputs and inputs calculated on edgtpeatiod. This strategy allows dealing with the
cyclic fluctuations of these variables used in dstimation of technical efficiency sores. In our
database, each country is associated with oneegftig score for each sub-period. In addition, like
the outputs and the inputs, the mean of explanataryables (determinants) is also calculated by
country on each sub-period to estimate the FRMs.

3.4 Identification issues

The most suspected source of endogeneity is thersevcausality between some explanatory
variables and the technical efficiency scores. fitst variable which is concerned is the trade
openness rate. Despite the potential effect okti@uthe performance of health systems, a better
efficiency of health expenditures could intensifsgde flows by reducing obesity prevalence and
the deaths rate caused by the non-communicablasdisén view of used health expenditures. The
reduction of these health indicators is likely toobt economic growth.On this subject, the
literature points out that health status is a deit@ant of income and its growth (Bloom and al.,
2004, 2009; Acemoglu and Johnson, 2007, 2014; Astmd al., 2008). This literature essentially
refers to life expectancy as health indicator.

Concerning our used outputs, they could also affeztincome and its growth. The reduction of
obesity prevalence and deaths caused by the nomuoitable diseases may increase the labour
productivity which is a factor fostering economiaogth. Generally obesity and non-
communicable diseases appear with the change ivetiaviour of individuals leading to unhealthy
lifestyle. The people that are more concerned ia tase are the young and adult productive
individuals that contribute the most to economitivity. For example, in Africa, cancers coming
from domestic pollution more concern the females)ggally young, which are constraint to cook
with wood charcoal in non aerated zones. In thig,wtais possible that the increase in technical
efficiency of health expenditures through the reiducof obesity prevalence and deaths caused by
the non-communicable diseases affects the levettandrowth of income likely to increase trade
exchanges flows.

In addition to the trade openness rate, contrdhbéas in the model are likely to be affect by the
outputs used in the estimation of technical efficie scores. These are: GDP per capita, the
duration in secondary schooling, and external nessufor health. Concerning GDP per capita, its
endogeneity would be explained by the adverse tafffeased outputs (non-reversed) on the income
(see the last paragraph). Concerning the educatianble, the increase in used outputs, more
specifically obesity prevalence may result in peaplalidity which is likely to adversely affect
the duration in secondary schooling. Concernindthesd, the level of health outcomes such as
the outputs, particularly the deaths due to nonroamicable diseases, could constitute a signal
that could induce the foreign sponsors to incrélasie health aid flows.

It is necessary to deal with the endogeneity of troeed variables. For the moment, the FRMs
(Fractional Regression Models) aren't specifiednake instrumentation estimations. Hence, the
endogeneity of mentioned explanatory variableseialtdby using their one-period lagged value.
This strategy even if less robust than classicstrimentation procedures has also the benefit to
account for the assumption attesting that the egnlmgs explanatory variables, more specifically
the trade openness rate, don’'t immediately affeettechnical efficiency of health expenditures.
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Furthermore, we also introduce the one-period fagrleanization and old dependency ratio for the
same reason that their effect on the technicalieffcy of health expenditures is not immediate.

3.5 Data and descriptive statistics

The variables used are retrieved from five databaBee deaths caused by the non-communicable
diseases and the prevalence of obesity come fraen Global Burden of Disease (GBD)
databasé™ Total health expenditures per capita, publicltheaxpenditures per capita and
external resources for health per capita come franGlobal Health Expenditures (GHE) database.
The following variables such as the trade opennags GDP per capita, the percentage of urban
population, the percentage of population aged @badove, the duration of secondary education
and CO2 emissions are retrieved from the World Igreent Indicators (WDI) databd§eThe
index of government effectiveness comes from therlilade Governance Indicators (WGI)
databas€ and the index of similarity in trade structure psovided by the UNCTDSTAT
databast.

The descriptive statistics of data are provided ablel.2. GDP per capita is associated with an
order of magnitude which is greater than the egs@mhavalues of technical efficiency scores
(bounded between 0 and 1 after excluding the wosllielhis gap could result in biases in the
estimation of coefficient associated with GDP papita. Consequently, GDP per capita is
transformed into logarithm to reduce its order aigmtude.

14 http://ghdx.healthdata.org/record/global-burdesedse-study-2015-gbd-2015-life-expectancy-all-cause

and-cause-specific
Phttp://www.healthdata.org/data-visualization/oveigie-and-obesity-viz

®http://databank.worldbank.org/data/reports.aspx2ssworld-development-indicators&preview=on.
Yhttp://databank.worldbank.org/data/reports.aspx2ssworldwide-governance-indicators

18 http://unctadstat.unctad.org/wds/ReportFoldersiigimlders.aspx?sCS_ChosenLang=en
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Table 1.2: Descriptive statistics (1995-2012)

Period 1 (1995-2000)

Period 2 (2001-2006)

Period 3 (2007-2012)

Variables Definitions - - -
Mean Std. Dev. Min Max Obs Mean Std. Dev. Min Max Obs Mean Std. Dev. Min Max Obs
Deaths rate caused by
Deaths the non -communicable | oo, 3.997 3766  26.45 89 | 8.033 4.296 3723 28285 89 | 8318 4511 3.503 27435 89
diseases (per 1,000
people)
Obesity Obes'typrﬁ;?'e”cerate 10.464 6.302 1346 38661 89 | 11.406  6.601 1541 39741 89 | 12212 6.874 1.744 40853 89
0
Public health
Public_Exp expenditures per capita | 93.101 98.39 2.073 396.589 89 128.764 135.630 4.286 735.984 89 204.728 248.889 11.811 1769.151 89
(PPP USD)
Private health
Private_Exp expenditures per capita | 89.850 102.256 4,956 754.633 89 122.202 112.191 10.544  594.293 89 173.179 157.109 16.949 712.621 89
(PPP USD)
Trade Thetradec{;‘;n"essrate 72.934 38515  1.698 207.579 89 | 80.116  40.047 0566 202.287 89 | 82.412 36.365 24283 226873 86
0
Urban Percentageofurban | ) 106 13835 7726 85513 89 | 44371 19132 9030 86408 89 | 46649 19395 10517  87.123 89
population (%)
Old Percentage population |, /g 2.191 1815 13.689 89 | 4.791 2585 2048 15349 89 | 5.040 2.734 2281 15941 89
dependency aged 65 and above
Education Duration of secondary | ¢, /g 0.731 4 8 89 | 6.223 0.776 4 8 89 | 6.258 0.788 4 8 89
education (years)
External resources for
Ext_Fin health per capita (PPP | 8.677 14897 0638 132.034 83 | 11.660  10.595 0575 55480 88 | 20.193 19274  0.603 94457 88
UsD)
Governance Governance 0497 0529  -19 082 8 | -0528 0521  -1551 1125 89 | -0531 0542  -1572 1094 89
effectiveness index
Simi_Trade Index of similarity in 0.413 0.045 0217 0502 87 | 0397 0.042 0200 0506 8 | 0.399 0.038 0.227 0.469 89
trade structure
Log. GDP GDP peLcSaDp)'ta (PPP 8.073 0.883 6.203  9.886 89 | 8211 0.890 6515 9769 89 | 8399 0.936 6.554 9.962 89
co2 Co2 emission (metric | ) ;g 1.930 0016 8991 89 | 1.574 2.010 0025 10538 89 | 1.804 2.357 0.023 13.647 89

tons per capita)

Source: Author ‘calculation using the GBD, the GHite WDI, the WGI and the UNCTADSTAT databases.di&@td.Dev: Standard Deviation. Obs: observations.
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4. Results
4.1 Efficiency analysis

We first identify the superefficient countries arminove them from the sample (Table 1.3) because
they are likely to distort the production fronti@etitfour et al., 2015). These countries provide t
efficiency scores greater than the unit (order-m¥hen, we analyze the statistical trend of average
efficiency scores not only in the global sample &lsb by income-group and by region. Based on the
findings (Table 1.4), we find that the efficiencyoses have varied from 67.8% (for the first sub-
period) to 63.2% (for the third sub-period). Thesmres involve that countries could averagely
increase their health outcomes in terms of obeasity deaths caused by the non-communicable
diseases from 32.2% (for the first sub-period) 8% (for the third sub-period) in view of existing
level of public and private health expenditured thay use.

Table 1.3: List of superefficient countries by quédriod (1995-2012)

Periods 1995-2000 2001-2006 2007-2012
Burkina Faso,
Cambodia, Chad, Burkina Faso, Chad, Bangladesh, Botswana,
Superefficient Eritrea, Gambia, Kenya, Nepal, Cambodia, Kenya,
countries Kenya, Madagascar, Rwanda, Tanzania, Malawi, Nepal,

Nepal, Tanzania, Togo, Uganda, Vietham. Rwanda, Vietnam.
Uganda, Vietnam.

Source: Author ‘calculation using the GBD, and GidE databases.

Table 1.4: Descriptive statistics of technical@éncy and inefficiency scores of health expendgur
(1995-2012)

The efficiency scores
Meanof
Periods inefficiency
Mean Std. Dev. Min Max scores
1995-2000 0.678 0.218 0.203 1 0.322
2001-2006 0.661 0.223 0.198 1 0.339
2007-2012 0.632 0.223 0.190 1 0.368

Source: Author ‘calculation using the GBD, and @idE databases.
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Furthermore, a global decreasing trend in averégéfioiency scores has been observed in the dveral
sample (Table 1. 4). The same trend is observedlfancome-groups and regions, exception made
for low-income and Sub-Saharan African countriesaffBics 1.1 and 1.2). The result globally shows
that obesity prevalence and the deaths rate cdustte non-communicable diseases have averagely
increased over time.

Graphic 1.1: Time trend of average technical edficly scores by income-group (1995-2012)

Low income Lower middle income Upper middle income

I 1995-2000
I 2001-2006
I 2007-2012

Source: Author using the GBD, and the GHE databases

Graphic 1.2: Time trend of average technical eficy scores by region (1995-2012)

I 1995-2000
I 2001-2006
B 2007-2012

Source: Author using the GBD, and the GHE databases
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Through the average rankings by income-group, ne tihat low-income countries are more efficient
than lower and the upper-middle income countriesa@ic 1.3). Compared to middle income

countries, low-income countries experience lowerele of obesity and deaths caused by non-
communicable diseases (Annex 1.1).Given the usetpiut-oriented model in the technical efficiency

estimations, countries with low levels of outputsl @onsequently with high levels of reversed owput

will be the most efficient and vice versa.

Graphic 1.3: Average technical efficiency scoresnepme-group and by sub-period (1995-2012)

1995-2000 2001-2006 2007-2012

I L ow income
I L ower middle income
I Upper middle income

Source: Author using the GBD, and the GHE databases

Concerning the average rankings by region, two ggoare identified: the least efficient regions
including Europe and Central Asia, Latin Americal &aribbean and Middle East and North Africa
and the most efficient regions encompassing Sula@ahAfrica, South Asia and East Asia and
Pacific (Graphic 1.4). These findings are explaitgdthe higher level of outputs, particularly of
obesity prevalence in the least efficient regioampared to the most efficient regions (Annex 1.2).
These results could also come from the fact thasibp and non-communicable diseases constitute
problems of public health in the least efficiengioms compared to the most efficient regions. We
consequently re-estimate the average technicatiaffiy scores by sub-period on each group of
regions (Graphic 1.5). In the group of most effitieegions, we find low differences between the
regions. However, South Asia and East Asia andfiedtave been slightly less efficient than the
others respectively for the first and the third -paliods. Sub-Saharan African countries have been
slightly more efficient than the others at the seteub-period. In the group of least efficient oeg,

the differences are more perceptible. CountriekEwbpe and Central Asia have been less efficient
than countries of Middle East and North Africa apatin America and Caribbean which have
approximately the same the efficiency scores. Hanehvatin American and Caribbean countries have
slightly less efficient (for the second and thedhsub-periods) and more efficient (for the firabs
period) than Middle East and North African courdrie
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Graphic 1.4: Average technical efficiency scoresdgion and by sub-period (1995-2012)

1995-2000 2001-2006 2007-2012

East Asia and Pacific

Europe and Central Asia
Latin America and Caribbean
Middle East and North Africa
South Asia

Sub-Saharan Africa

Source: Author using the GBD and the GHE databases.

Graphic 1.5: Average efficiency scores by groupegions and by sub-period group (1995-2012)

Most efficient regions Least efficient regions

_ East Asia and Pacific Europe and Central Asia

P south Asia I atin America and Caribbean
I sub-Saharan Africa I Viddle East and North Africg

Source: Author using the GBD and the GHE databases.

In view of these results, it has been more intergsio estimate the FRMs not only on the global
sample but also on each group of regions. Howekerinsufficient number of observations by group
of regions (52 and 37 respectively for the most tredleast efficient groups of regions) would not
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allow us to get rigorous estimations. We have comgbghe efficiency scores on the global sample to
the ones estimated on each group of regions thraagrelation and Spearman rank coefficients
(Table 1.5) These coefficients have respectivetygbal to test the correlation between the technica
efficiency scores and their ranking. Significantistimated around the unit, these coefficients devea
that the rankings provided by the efficiency scoestimated on the groups of regions are
approximately the same than the ones assessectayiathal sample. Moreover, they show that the
compared scores are much correlated. In this way,estimations of FRMs on the global sample
would approximately bring the same results compazeigt to the case where these FRMs were
estimated on each group of regions by using sefitcobservations. In this way, for the second-stage
regressions, we focus on the global sample.

Table 1.5: Comparison between the technical effyescores on the global sample and each group of
regions (1995-2012)

.. The least efficient regions: Europe and
'aCentraI Asia, Latin America and Caribbean
and Middle East and North Africa

The most efficient regions Sub-Saharan Afric
East Asia and Pacific and South Asia

Spearman Correlation Spearman Correlation
Periods Rank = Periods Rank =
. coefficients . coefficients
coefficients coefficients
1995-2000 0.9994" 0.9995" | 1995-2000| 0.8460" 0.8640"
2001-2006 0.9955" | 0.9997" | 2001-2006| 0.9081" 0.9117"
2007-2012 0.9998" | 0.9998" | 2007-2012| 0.9394" 0.9288"

Source: Author ‘calculation. Noté: p< 0.01.
4.2 Descriptive analysis of trade openness

Here we analyze the time trend of trade openneti®iglobal sample but also by region and income-
group. For all countries and each region and inegmep, the mean of trade openness rate has been
calculated by year. We find that trade opennessif@asased between 1995 and 2012 in low-and
middle-income countries (Graphic 1.6). It has iasedl in Sub-Saharan Africa, Latin America and
Caribbean and Middle East and North Africa. In B@r@and Central Asia and East Asia and Pacific it
has increased between 1995 and 2002 and has dmtreiase the 2003s. In South Asia the trade
openness rate has stagnated and has been the tmrgsdratively to the other regions (Graphic 1.7).
In addition, Graphic 1.8 reveals a global incregsrend in trade openness in all income-groups.-Low
income countries have experienced the lowest toguaness rate but the highest increase in this
indicator. In lower and upper-middle income cowdritrade openness has decreased respectively
since the 2005s and the 2008s.
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Graphic 1.6: Time trend of trade openness ratevwndnd middle-income countries (1995-2012)
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Graphic 1.7: Time trend of trade openness rateegion (1995-2012)
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Graphic 1.8: Time trend of trade openness ratebgme-group (1995-2012)
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4.3 The Role of trade openness on health expenditg efficiency

4.3.1 Preliminary tests

The use of FRMs (Fractional Regression Modelshéngecond step needs to calculate for each period
the percentage of efficient countries which comptise production frontier (order-m=1). This
proportion will allow us to choose between the paet and the two-part regression models. We get
the following values for this proportion: 11.23%.36% and 8.99% respectively for the first, the
second and the third periods. For each periodntimeber of efficient countries is not sufficientuse

the two-part regression model. Furthermore, we alofind a justification attesting the presence of
different partial effects of trade openness ondffieient and the inefficient countries. We chodise
one-part regression model.

The effect of trade openness on the technicalieffiy scores is estimated in pooling data on each
studied period. Before estimating the effect, wstlff use the p-tests to select the most relevakt |
function associated with our FRMs. The p-tests sbrug first estimating the FRMs with all existing
link functions. Then, each specification (link ftion) is compared to the others through LM tests. F
example, we take two link functions X and Y whiclishbe compared. In the first LM test, the null
and the alternative hypotheses respectively megtrixttand Y are more relevant. In the second one the
null and alternative hypotheses respectively méat Y and X are more relevant. For all tests, a
significant LM statistic means that the null hypegls can be rejected, whereas a non-significant LM
statistic results in a rejection of null hypothe8lased on the example taken on both link functdns
and Y, four kinds of results presented in Table ar6 possible.
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Table 1.6: Potential results of p-tests in the foaal Regression Models

Fist LM test Second LM test
Null hypothesis: HO: X Null hypothesis: HO: Y
_ : : _ Final interpretations
Alternative hypothesis: HA: Y| Alternative hypothesis: HA: X
'Intermedl.ate LM statistic 'Intermedl.ate LM statistic
interpretations interpretations
Xrejects Y , Np_n- Y d_oes not Significant Xis preferred to Y
significant reject X
X does not reject . ... : Non- .
y Significant Y rejects X significant Y is preferred to X
X rejects Y _Non- Y rejects X _Non-
significant significant :
. X and Y are equivalent
Y does not reject Sianificant X does not Significant
Y 9 reject Y 9

Source: Author.

Among the two link functions, the most preferredl Wwe the one which will be relevant in both LM
tests. In other words, the most preferred link fiomcwill reject the other without being rejectegih
For example, the link function X will be preferremY or will reject Y without being rejected byirt
the case where the null hypothesis is not rejeictate first LM test (non- significant LM statisjic
and is rejected in the second LM test (significaM statistic). Among the five link functions
proposed for the estimations of FRMs, the mostveglewill be one which rejects the others without
being rejected by them.

We made the p-tests for the two kinds of regressitre first one refers to the effect of the trade
openness rate at the second period on the tectaffaaéncy scores at the third period. In the seko
one, the technical efficiency scores of secondopeaire explained on the trade openness rate of firs
period. Table 1.7 reports the LM statistics reldtethese p-tests.

Table 1.7: Specification tests (p-tests) in thecttoaal Regression Models

Fist regression: effect of trade openness at seperidd on the efficiency scores at third period

Null hypothesis (HO)

Probit Logit Log-Log Clog-log Cauchit
Probit - 3.927 13.468 6.967 7.478"
_ Logit 2.953 - 12.635" 6.888" 6.971"
Alternative Log-Log 9.714" 9.148" ; 6.901" 0.492
hypOtheSIs (H 1) * Kk ok Kk
Clog-log 10.318 11.001 14.023 - 12.419
Cauchit 1.191 1.513 3.249 4376 -

Second regression: effect of trade openness apéreod on the efficiency scores at second period

Null hypothesis (HO)

Probit Logit Log-Log Clog-log Cauchit
Probit - 2.215 9.264 4.383 6.386
_ Logit 1.477 - 7.378 4.463 6.213"
Alternative Log-Log 6.603" 5.554" ; 4.446 1.152
hypothesis (H1) - - =
Clog-log 6.867 7.833 9.531 - 9.238
Cauchit 1.043 1.535 1.178 3.127 -

Source: Author ‘calculation. Note: p< 0.01; p<0.05:p< 0.1.
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Based on the results, it appears that some lingtimms that are equivalent. These are: probit agd,|
probit and log-log, probit and clog-log, logit alod)-log, logit and clog-log, log-log and clog-logc
cauchit and clog-log. Hence, it is not possiblehoose between these link functions. Given the high
number of equivalent link functions, we proposeliminate ones which are less preferred by one or
two link functions. For the first kind of regressjove find that cauchit is preferred to log-log. We
consequently eliminate this log-log link functiomhen, we observe that for the two kinds of
regression, the probit and the logit are prefetoedauchit. Hence we also eliminate cauchit and we
keep the following link functions: the probit, thegit and the clog log. We present the results dhase
on the probit link function. The findings referramlthe other retained link functions will be preseh

in the remainder of paper, particularly in the ##rity analysis.

4.3.2 The effect of trade openness on the techni@dficiency of health expenditures

- Descriptive analysis of statistical relationshiigtween trade openness and the technical efficiency
of health expenditures

Before performing the regressions, we statisticaiglyze the relationship between the trade opsnnes
rate and the technical efficiency scores. For eadperiod, we divide up the sample into four
quartiles calculated on the base of trade opematsyalues. Then we calculate the average effigien
by quartile. It appears that the upper quartileonm the least scores comparatively to the lower
quartiles (Graphic 1.9). This observation reveaiggative correlation between trade openness and th
technical efficiency of health expenditures. Thakationship remains more perceptible on the second
sub-period (2001-2006).

Graphic 1.9: Average efficiency score per countiiade openness rate (1995-2012)

1995-2000 2001-2006 2007-2012

I First quartile
I rourth quartile
I second quartile
[ Third quartile

Source: Author using the GBD and the GHE databases.
- Evidences on trade openness effect on the teclinidficiency of health expenditures

Table 1.8 reports the baseline results relatetidoestimated effect of trade openness at thedirdt

the second sub-periods on the technical efficiooyes respectively estimated at the second and the
third sub-periods. In this table, the marginal etfeof explanatory variables are presented. After
control for income and the other explanatory vdeapwe find that trade openness leads to
significantly reduce the technical efficiency ofalth expenditures. It seems that trade openness

37



increases obesity prevalence and the deaths cdys#te non-communicable diseases in view of
existing public and private expenditures on headlthis effect remains low, varying from 0.001 to
0.002 per the specification.

Furthermore, we globally find that the durationsefcondary education, government effectiveness,
external resources for health and the similarityrierchandise trade structure do not significantly
affect the technical efficiency scores. The nomiicant effect associated with external resourfoes
health variable shows that the allocation of exderasources health aid does not benefit to that fig
against obesity and non-communicable diseasesgm{j that is explained again by the fact that this
fight does not constitute a public health priofiy the major part of studied countries.GDP peliteap
CO2 emissions, the old dependency ratio and urh#oiz contribute in reducing the technical
efficiency of health expenditures by increasingsityeprevalence and the deaths caused by the non-
communicable diseases in view of existing publid private health expenditures.

Table 1.8: Baseline results of estimated effe¢heftrade openness rate on the technical efficiency
scores by using the probit link function (1995-2D12

Dependent variable: Order-m score at the thirdDependent variable: Order-m score at the secpnd

sub-period (multi-outputs/multi-inputs) sub-period (multi-outputs/multi-inputs)
Covariates 1) (2) 3) Covariates D (2) 3)
Trade. -0.002" -0.001" -0.001" | .. 0.001" -0.001" -0.001
Perioa2 (0.000) (0.000) (0.000) Perioat (0.000) (0.000) (0.000)
Urbarkeriod: -0.004” -0.003” | Urbanerioa -0.002 -0.001
(0.001) (0.001) (0.001) (0.001)
Old 0.046" -0.038" -0.03¢" |9 -0.059" -0.054" 0.054
dependenGyriod: dependenGyriod:
(0.006) (0.006) (0.007) (0.007)  (0.007) (0.009)
Educatiopeiosz ~ 0.012  0.005  0.016 |Educatiopei,ss  0.009  -0.001  0.015
(0.020) (0.017) (0.019) (0.021) (0.021) (0.020)
Ext_Firperiodz -0.0003 -0.002"  -0.001 |Ext_Firperioq -0.001  -0.001 -0.001
(0.001) (0.001) (0.001) (0.000)  (0.000) (0.000)
-0.036 0.039 -0.023 -0.033  0.032 -0.008

Governancgyiogs Governancgyiod2

(0.034) (0.034) (0.036) (0.039) (0.038) (0.036)

-0.564 -0.165 -0.470 -0.790 -0.562 -0.710

Simi.Tradgerio Simi. Tradg.o
L ITARee (0.416)  (0.389)  (0.409) [T CURR  (0.420)  (0.415)  (0.436)

-0.123" -0.101™"
Log.GDR)ei Log.GDPRyi
g period2 (0.020) g periodl (0.023)
co -0.012" co -0.026"
2per|0d3 (0005) 2perlodZ (0007)
Observations 80 80 80 Observations 74 74 74
R? 0.668 0.7102 0.6859 |R? 0.6011 0.6453 0.6499

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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5. Robustness checks

5.1 Removing atypical countries on the sample

The regressions have shown that trade openness tieaignificantly reduce the technical efficiency
of health expenditures. This effect could be omglained by the presence of atypical countries with
very high values of the trade openness rate. he¥esheck whether there are atypical countriesen th
distribution of the trade openness rate and whatter influence the results. The distribution efde
openness is analyzed through a box-plots anal@sephic 1.10).

Graphic 1.10: Box-plot analysis of the trade opesrrate

250+

2257

200+

175+

150

125+

100+
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25+

[ ] Trade (period 1) [ Trade (period 2)

Source: Author using the WDI database.

For the first sub-period, two atypical countriestsias Guyana and Malaysia have been identified.
Their trade openness rate is greater than 200%theosecond sub-period, graphic 1.4 reveals four
countries which have distinguished themselves ftbm others: Guyana, Lesotho, Malaysia and
Swaziland. They presented the trade openness gedaser than 175%. After the identification of
atypical countries, the FRMs (Fractional Regresdfmuels) are re-estimated without these last ones
to check whether they influence the raised effdctrade openness (Table 1.9). We find that the
coefficient associated with trade openness remma@gative, significant and low (estimated from 0.001
to 0.002 per the specification). The estimated otdfeassociated with the control variables remain
robust when the outliers are removed from the s=ipes.
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Table 1.9: Baseline results of estimated effe¢heftrade openness rate on the technical efficiency

scores by using the probit link function in the gdarexcluding atypical countries with high the &ad

openness rate (1995-2012)

Dependent variable: Order-m score at the third §

period (multi-outputs/multi-inputs);

(Trade_period2<150%)

(Trade_period2<200%)

subependent variable: Order-m score at the sec
sub-period (multi-outputs/multi-inputs);

ond

Covariates (2) (2) 3 Covariates (2) (2) 3
Tradgerioa: -0.002" -0.002" -0.002" |Tradeerom -0.00I° -0.001 -0.00T
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Urbarkeriodz -0.004” -0.002  -0.004" | Urbaneriod -0.002° 0.001  -0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
old -0.033" -0.031" -0.031" |oOId -0.055" -0.053" -0.048"
dependenGyriodz dependentGyrioda
(0.006) (0.006) (0.006) (0.007) (0.008) (0.008)
EducatioReriosz  -0.010 -0.013 -0.006 EducatioReroqr  -0.006 -0.016 -0.003
(0.019) (0.017) (0.018) (0.021) (0.021) (0.019)
EXt_Finberiod2 0.000 -0.001  -0.000 Ext_Finberiod1 -0.001 -0.001  -0.000
(0.001) (0.001) (0.001) (0.000) (0.000) (0.000)
Governancgyiogs -0.056 0.005 -0.045 Governancgyisz -0.051 0.015 -0.029
(0.031) (0.035) (0.032) (0.041) (0.039) (0.037)
Simi.Tradgeross -0.169  -0.027  -0.083 Simi.Tradgeroqz -0.608  -0.327  -0.472
(0.474)  (0.465) (0.460) (0.442) (0.425) (0.444)
L0g.GDPerioa2 -0.096" L0g.GDPerioas -0.116~
(0.031) (0.031)
CO2:erioas -0.014" | CO2erione -0.029"
(0.005) (0.007)
Observations 75 75 75 Observations 72 72 72
R? 0.6991 0.7286 0.7206 |R? 0.6048 0.6541 0.6662

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1, the results are based on probit link furrcti

5.2 Trade openness and the technical efficiency bkalth expenditures: using single-

output/multi-inputs models in the estimation of effciency scores

Here, the order-m scores are re-estimated by &&igge-output/multi-inputs models. Here, the gsal i

to check whether each of used outputs is effegtiedfected by trade openness. Two kinds of
technical efficiency scores are assessed. Forkiatls, public and private health expenditures irbUS
PPP per capita are used as inputs. For the ficstr@second ones, the reverse of obesity prevalenc
rate and the reverse of deaths caused by the momunicable diseases are respectively used as
output. The technical efficiency scores are esthdh output orientation by assuming the VRS
assumption. After, estimating the scores, the enstl{superefficient countries) are removed from the
sample. Then the scores are explained on theirndigients. For the second-stage estimations we
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follow the same methodology (FRMs, specificatiomsl dink functions). Tables 1.10 and 1.11

respectively report the results based on the
scores.

datants of single-output/multi-inputs efficiency

Table 1.10: Baseline results of estimated effetheftrade openness rate on the technical effigienc
scores assessed by regarding the reverse of opesitglence as output (1995-2012)

Dependent variable: Order-m score at the third Dependent variable: Order-m score at the secd
period (single-output/multi-input) period (single-output/multi-input)
Covariates (1) (2) (3) Covariates 1) (2) (3)
Trade.. -0.002" -0.00f" -0002" | _ . -0.00I"  -0.0003 -0.00T
Period2 (0.000)  (0.001)  (0.001) erodt  (9000)  (0.000)  (0.000)
Urbareriogs -0.007” -0.007” Urbaneiw,  -0.007" -0.006™
(0.001) (0.001) (0.001) (0.001)
Oold -0.004 .0.009 -0.003 Old -0.023 0.023" -0.019
dependenGyriod: dependenGyriod;
(0.007)  (0.007) (0.007) (0.009) (0.008) (0.009)
Educatiopeies, ~ 0.055 0.051 0.057 | Educatiopejs; 0.057° 0.041  0.060"
(0.029) (0.027)  (0.029) (0.026) (0.027)  (0.027)
Ext_Finperioa2 -0.0001  -0.003 -0.0004 | Ext_finperiod1 0.001 0.0004 0.001
(0.002) (0.002) (0.002) (0.001) (0.001) (0.001)
Governance. .. 0051 0054 0044 | o  -0075 0028  -0.063
@Riois  (0038) (0.046) (0.039) ®iol2 (9 045)  (0.041)  (0.047)
Simi. Trade... -0.331 0.192 -0.285 Simi. Trade.. -1.020 -0.430 -0.988
1f808eross (0 505)  (0.596)  (0.503) fa08ero2z (0 681)  (0.545)  (0.687)
-0.187" -0.202"
Log- GDR)eriodZ (0024) Log GDF?JeriodZ (0028)
-0.008 -0.018
CO2period3 (0006) CO2period2 (0012)
Observations 85 85 85 Observations 9 79 9
R? 0.6019 0.5763  0.6053 R? 0.5193 0.60 0.5305

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1; the results are based on probit link fuprcti

In the regressions based on the technical effigisnores using obesity prevalence as output, Huke tr
openness rate globally enters with negative cdeffts varying from 0.001 to 0.002. The result astes
that trade openness contributes in increasing pbpsevalence (let remember that the outputs are
reversed in the assessment of efficiency scoresyidgw of existing private and public health
expenditures. Furthermore, it appears that urbtiaizathe old dependency ratio and GDP per capita
also reduce the technical efficiency scores. THecefassociated with the old dependency ratio
remains significant only on the scores assesséiteasecond sub-period. In the major part of tested
specifications, we find non-significant effects ftire external resources for health, government
effectiveness, CO2 emissions and the similarityjngrchandise trade structure. Moreover, it appears
that the duration of secondary education is a faaihancing the technical efficiency in the procafss

41

nd



fight against obesity. In other words, the durat@insecondary education leads to reduce obesity
prevalence in view of existing public and privat@enditures on health.

Table 1.11: Baseline results of estimated effetheftrade openness rate on the technical effigienc
scores assessed by regarding the reverse of datglsaused by the non- communicable diseases as
output (1995-2012)

Dependent variable: Order-m score at the third Dependent variable: Order-m score at the secgnd
period (single-output/multi-input) period (single-output/multi-input)
Covariates D) (2) 3 Covariates (2) (2) 3
-0.001"  -0.00" -0.001" -0.00I" -0.001  -0.001
Trad%eriodz Trad%eriodl
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Urbarbenodz '0.002 '0.001 Urbarbenod]_ '0.00006 0.001
(0.001) (0.001) (0.001) (0.001)
Old 0.051"  -0.044" -0.04g" |9 -0.070" -0.058" -0.065"
dependenGyriod: dependenGyriod;
(0.007) (0.006) (0.008) (0.008) (0.007) (0.009)
EducatioReriodz -0.002 -0.012 0.002 | EducatioReriod1 0.002 -0.009 0.009
(0.021) (0.019) (0.021) (0.020) (0.021) (0.020)
Ext_Fiperiod2 -0.0003 -0.002"  -0.0004 | Ext_Fineis -0.00I°  -0.001  -0.001
(0.001) (0.001) (0.001) (0.001) (0.000) (0.000)
Governance. -0.056 0.020 -0.042 Governance. -0.047 0.025 -0.019
@Ricds  (0.038) (0.037) (0.039) @Rici2 (0041)  (0.040)  (0.039)
Simi. Tradgeeas -0.074 0.376 0.014 Simi. Tradgues -0.282 -0.136 -0.202
(0.515) (0.458) (0.503) (0.474) (0.452) (0.484)
-0.108" -0.087"
Log. GDRy;i Log. GDRyyi
g period2 (0020) g periodl (0022)
-0.013 -0.029”
CO2i CO2eii
2perodS (0005) 2perodz (0007)
Observations 86 86 86 Observations 78 78 78
R? 0.6360  0.6930 0.65 R 0.5785 0.6245  0.6303

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1; the results are based on probit link fuprcti

For the technical efficiency scores estimated enlthsis of deaths caused by the non-communicable
diseases, we find that the coefficients associatld the trade openness rate remains significant,

negative but also stable (0.001). They confirm trede openness also increases the deaths rate due

the non-communicable diseases in view of existiaglip and private health expenditures. It appears

that the effect of trade openness on the techaiéalency estimated in Table 1.8 remains robustnev

if the single-output/multi-inputs efficiency scorase used as dependent variables. In addition, we
globally observe that urbanization, the educatioraliable, government effectiveness index, the
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degree of similarity in merchandise trade structared external resources for health do not

significantly affect the technical efficiency scer@he old dependency ratio, GDP per capita and CO2
emissions contribute in increasing the deaths cmcad by the non-communicable diseases in view of
public and private health expenditures.

5.3 Testing the effect of trade composition on theechnical efficiency of health
expenditures

Evidences show that trade openness reduces theidakhbfficiency of health expenditures. Here we
test the effect of trade composition on this edfidy. The goal in the subsection is to check whethe
the modification in trade structure would affect tiechnical efficiency of health expenditures.Ha t
remainder of this subsection, we shall presenwér®us trade composition variables that have been
retained and the channels through with they cool@ngially affect the efficiency scores. Next, we
shall describe the constitution of FRMs (FractioRaebressions Models) which will be used to test the
effects. Thereafter, the results will be discussed.

5.3.1 Trade composition variables

Four indicators are selected on the base on trasfns channels explained above in the section 2.
They are retrieved from two databases such as WOUMNCTAD.

Imports of fuels as percentage of merchandises impd@Fuel Imp, source: WDI database)
it is likely to have mixed effects on the techniefficiency such as measured in the study. Ths fir
channel potentially passes through air pollutiohe Timported fuels are generally intended to be
consumed. Hence, an increase in fuels importeddvexpand air pollution, particularly the emissions
of greenhouse gases such as for example CO2 ensghiat impede the technical efficiency of health
expenditures (based on evidences) by mostly incrgde deaths caused by the non-communicable
diseases. The second channel is based on the goinswiraf industrial foods locally produced. The
imported fuels are used for the production of gaas services, particularly of industrially procssds
foods which constitute a risk factor of obesitythis way, the increase in fuels imports could éase
obesity prevalence and consequently reduce thaitadrefficiency of health expenditures. Here, we
have chosen to use the imports of fuels insteagkpbrts because air pollution caused by the fuels
mostly comes from their local use. Hence, the wdeiaf fuel imports is more rigorous that their
exports. The fuels comprise the commodities ofdthsection of Standard International Trade
Classification (SITC), revision 3 (mineral fuels).

Imports of ICTs as percentage of total goods im@offCT_Imp, source: WDI databaseyve
have highlighted above that the ICTs imports coaftect the technical efficiency of health
expenditures in two ways. They could allow for theividuals to adopt preventive measures to avoid
obesity and non-communicable diseases. Througladiertisings encouraging the consumption of
unhealthy products, they could also induce theviddals to change their life style; a fact couldde
to obesity and non-communicable diseases. To glr#se hypotheses, we empirically test here the
effect of ICTs imports on the technical efficienchhe ICTs refers to computers and peripheral
equipment’s, communication equipment’s, consumectebnic equipment’s, electronic components
and other information and technology goods (misoelbus).

Exports of primary commodities as percentage ofatgiroducts exports (Com_Exp, source:
UNCTAD database)approximates trade in primary goods. We have shalove that this kind of
trade is likely to reduce the technical efficienaly health expenditures by increasing obesity and
deaths caused by the non-communicable diseasess(bsection 2.2.2). Indeed, trade in primary
goods is likely to increases income by modifying thcome inequalities in favour of the low-skilled
workers that remain the poorest. The increasedan@ would result in nutritional/dietary shifts and
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in lifestyles; a fact would potentially increaseeslty prevalence and the deaths rate caused by the
non- communicable diseases. The primary producisde the commodities of sections 0 (food and
live animals), 1 (beverage and tobacco), 2 (crudeenals, excluding fuels), 4 (animal and vegetable
oils, fats and waxes) and 68 (non-ferrous metaisphe SITC, revision 3. Regarding these products,
we have chosen to use the exports instead of impetause the local low-skilled labour is generally
more used for the exports instead of imports.

Exports of manufactures as a percentage of merchesed exports (Manu_EXxp, source:
WDI): the potential effects of this variable are miteghtWe have mentioned above that trade of these
products is likely to have a non- significant etfea the technical efficiency of health expenditure
However, there were eventual assumptions attestiggtive effects of trade openness on the technical
efficiency of health expenditures. Indeed, manuifigatt industries are generally pollutant. Hence, the
intensification of trade in manufactured goods wlotdsult in air pollution that appears as a factor
leading to non-communicable diseases. Through ¢hennel it is likely to reduce the technical
efficiency of health expenditures by increasing theaths rate caused by the non-communicable
diseases in view of used health expenditures. Tenstand and to clarify this controversy of ideas,
we retain the exports instead of imports of theselycts because per assumptions evoked above, they
are more relevant than imports. The exports ofelpgeducts more represent a convincing channel of
transmission through which trade in secondary gosgecifically in manufactures, would affect the
technical efficiency of health expenditures. Thenafactures comprise the fifth (chemicals), thelsixt
(basic manufactures), the seventh (machinery arahsport equipment’'s) and the eighth
(miscellaneous manufactured) sections of SITC sreni3.

5.3.2 Empirical model for the tested effect of trad composition on the technical efficiency of
health expenditures

In the following estimates, the effect of each ¢&rambmposition variables is separately tested. The
models including the variables of imports composit{fuels imports as percentage of merchandises
imports and ICTs imports a percentage of total gaogorts) are controlled by the index of simibarit

in merchandise imports structure (Simi_Imp); wherélae models using the variables of exports
composition (primary commodities exports as pergatof total products exports and manufactures
exports as share of merchandises exports) areoflentiby the index of similarity in merchandise
exports structure (Simi_Exp).

The starting control variables and the probit Ifokction are used in the estimates of second-stage.
Furthermore, trade composition variables are laggeatkal with any eventual endogeneity bias and to
take into account the fact that their effect on tibehnical efficiency could take the time. We only
present the regressions explaining the technidatiexicy at the third period because some trade
composition variables such as the imports of IC®sndt provide sufficient observations allowing
making rigorous regressions on the technical efficy scores at the second period. The regressions
explaining the technical efficiency scores at tleeomd period by trade composition variables,
exception made for the ICTs imports are preseme@innexesl.3, 1.4 and 1.5. The baseline results
based on the effect of imports and exports comipositariables are respectively reported in Tables
1.12,1.13,1.14 and 1.15.

5.3.3 Evidences on the tested effect of trade congition on the technical efficiency of health
expenditures

The estimations reveal that the fuels imports ewidr negative coefficients which are significant i
some cases (Table 1.12). The most significant miefts have been identified in the regressions on
the efficiency scores using as output the revefsebesity prevalence. The result shows that the
imports of fuels reduce the technical efficiencgres by mostly increasing obesity prevalence imvie
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of existing public and private health expenditur&his result is adequate with our hypothesis
assuming that the imports fuels are likely to iase= obesity and consequently to reduce the tedhnica
efficiency through the channel a more consumptiandustrially processed foods by the individuals.

Through Table 1.13, we observe that the ICTs ingpeatiable is associated with positive coefficients
which are significant, mostly in the case where tdwhnical efficiency scores are estimated on the
basis of obesity prevalence. It increases the routputs/multi-inputs efficiency scores in the sato
specification but it does not significantly affabe efficiency scores assessed on the basis dfigleat
rate caused by the non-communicable diseases.ifidiag highlights that the ICTs imports improve
the technical efficiency scores by allowing cowsgrio reduce the prevalence of obesity in view of
private and public funds that are allocated totheststems.

The third result of this series of estimations migjshows that the primary commodities exports have
not a significant effect not only on the multi-outg/multi-inputs scores but also on the single-
output/multi-inputs ones (Table 1.14). The secomdiable of exports composition such as the
manufactures exports appears with negative coeffisi which are majorly significant on the
efficiency scores assessed by using as output dherse of deaths rate caused by the non-
communicable diseases (Table 1.15). The exportmasfufactures consequently lead to reduce the
technical efficiency scores by mostly increasing tleaths rate caused by the non-communicable
diseases in view of existing health expendituremfpublic and private sources. The estimated effect
of trade composition variables, exception madetierICTs imports remain globally robust when the
technical efficiency scores at the second sub-geaaie used as dependent variables (Annexes 1.3, 1.4
and 1.5).
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Table 1.12: Baseline results of estimated effedtiels imports as percentage of merchandises isport
on the technical efficiency scores estimated athiid sub-period by using the probit link function

(1995-2012)

Dependent variable: Order-m score at the thirdprind
Single-output/multi-inputs | Single-output/multi-inputs (reverse pf
) Multi-outputs/multi-inputs (reverse of obesity prevalence |as deaths caused by the non
Covariates output) communicable diseases as output)
(1) (2) ) (1) (2) (3) (1) (2) (3)
Fuel_IMperiod2 -0.003  -0.008 -0.003 -0.004 -0.007  -0.005 -0.002 -0.005 -0.002
(0.002)  (0.002) (0.002) (0.003)  (0.003)  (0.00B8) 0(2) (0.002) (0.002)
Urbaneriodz -0.003" -0.003" | -0.008" -0.007" -0.001 -0.0005
(0.001) (0.001) (0.001) (0.001 (0.001) (0.001)
Old -0.043" -0.034"  -0.040 -0.007 -0.004 -0.004| -0.058 -0.041" -0.055"
dependentyriod:
(0.007)  (0.007) (0.007) (0.008)  (0.007)  (0.00B) 0.008) (0.006) (0.008)
EducatioReriodz 0.030 0.023 0.035 | 0.079  0.067  0.087° 0.020 0.008 0.025
(0.022)  (0.018) (0.021) (0.033)  (0.027)  (0.03B) 0.0Q0) (0.019) (0.020)
Ext_Finberioaz -0.002 -0.004°  -0.002 -0.001 -0.004  -0.001 -0.002 -0.003 -0.002
(0.001)  (0.001) (0.001) (0.002)  (0.002)  (0.00R) 0.001) (0.001) (0.001)
Governancgoss | -0.068 0.023 -0.049 -0.082  0.027 -0.070 -0.077 -0.001 -0.057
(0.035)  (0.033) (0.037) (0.042)  (0.045) (0.044) 087) (0.035) (0.040)
Simi.IMpyeriods 0.413 0.420 0.367 -0.351 -0.254 -0.381 0.703 0.807" 0.670
(0.451)  (0.475) (0.439) (0.470)  (0.491)  (0.46p)  4(1) (0.407) (0.392)
Log. GDPRyerioaz -0.164" -0.216" -0.129"
(0.027) (0.026) (0.022)
COZperios -0.017" -0.014 -0.017"
(0.005) (0.006) (0.006)
Observations 73 73 73 78 78 78 79 79 79
R’ 0.6177 0.7162 06504 | 05972 0.6451 (06063 | 0.6158 0.7052 06391

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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Table 1.13: Baseline results of estimated effe¢€a%s imports as percentage of merchandises imports
on the technical efficiency scores estimated athiid sub-period by using the probit link function
(1995-2012)

Dependent variable: Order-m score at the thirdserdned
. i Single-output/multi-inputs
. . Single output/mulu Inputs éreverse of deaths caused by the
Multi-outputs/multi-inputs (reverse of obesity prevaleng : ;
Covariates as output) non communicable diseases jas
P output)
1) (2) (3) (1) (2 ) (1) (2) €)
ICT_IMpheriod2 0.005 0.003 0.005 | 0.007° 0.005 0.007° | 0.003 0.003 0.003
(0.002)  (0.002) (0.003)] (0.003) (0.002) (0.00B) O0QB) (0.003) (0.003)
Urbareriod -0.004” -0.003” | -0.008" -0.008” | -0.001 -0.0001
(0.001) (0.001)| (0.001) (0.001)  (0.001) (0.00f1)
old -0.041" -0.037" -0.039" | -0.005 -0.006 -0.003| -0.057 -0.043" -0.054"
dependenGriod:
(0.005) (0.005) (0.006)| (0.006) (0.006) (0.00f) 0.007) (0.006) (0.008)
EducatioReriods 0.030 0.011 0.034| 0.080 0.059° 0.083" | 0.026 0.004 0.030
(0.024) (0.019) (0.024)| (0.031) (0.025) (0.03[) 0.0p5) (0.022) (0.025)
Ext_Firberiodz -0.002 -0.004 -0.002 -0.000 -0.004 -0.00] -0.001 -0.003 -0.001
(0.002) (0.002) (0.002)] (0.002) (0.002) (0.00R)0.002) (0.002) (0.002)
Governancgross| -0.096°  0.002  -0.079 |-0.122" -0.003 -0.110 | -0.097° -0.019 -0.079
(0.036) (0.033) (0.038)| (0.046) (0.051) (0.04p) O4L) (0.039) (0.043)
Simi.IMpyeriods 0.450 0.304 0.407 -0.255 -0.305 -0.2718 0:8250.825 0.794
(0.514)  (0.494) (0.494)| (0.499) (0.547) (0.49]l) 4€1) (0.485) (0.477)
Log. GDPRyerionz -0.158" - -0.122"
0.214"
(0.023) (0.023) (0.024)
CO2perioa3 -0.017" -0.013" -0.016"
(0.005) (0.006) (0.006)
Observations 69 69 69 74 74 74 75 75 75
R? 0.6459 0.7321 0.6786] 0.6221 0.6438 0.6278 0.61756946  0.6386

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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Table 1.14: Baseline results of estimated effegrishary commodities exports as percentage of total
products exports on the technical efficiency scestsnated at the third sub-period by using théipro
link function (1995-2012)

Dependent variable: Order-m score at the thirdsried
. i Single-output/multi-inputs
. . Single output/multl Inputs (reverse of deaths caused by the
Multi-outputs /multi-inputs (reverse of obesity prevalende : ; )
Covariates as output) non communicable diseases as
P output)
1) (2) 3) (1) 2 ) (1) (2) 3)
Com_EXReriodz 0.0002  -0.00006 0.0003 0.0002 0.000060.0004 | 0.001 0.001 0.001
(0.001)  (0.001) (0.001)| (0.001) (0.001) (0.001) 0(A) (0.001)  (0.001)
Urbaneriodz -0.003” -0.002" | -0.008" -0.007" | -0.001 -0.001
(0.001) (0.001)| (0.001) (0.001)  (0.001) (0.001)
Old -0.044"  -0.040" -0.041" | -0.009  -0.011 -0.005 -0.052 -0.043" -0.048"
dependentyriod:
(0.005)  (0.005) (0.006)  (0.007) (0.007) (0.007)0.006) (0.005)  (0.006)
EducatioReriodz 0.014 0.010  0.018 0.057 0.060° 0.059 | -0.002  -0.011  0.002
(0.020)  (0.019) (0.020)  (0.031) (0.029) (0.030)0.0p0) (0.019)  (0.020)
EXt_Firperiod2 -0.002  -0.003  -0.002 -0.001  -0.003 -0.002 | -0.001  -0.002 -0.001
(0.001)  (0.001) (0.001)  (0.002) (0.002) (0.002)0.001) (0.001)  (0.001)
Governancgrosz | -0.080°  0.003  -0.058 | -0.071  0.034 -0.054 -0.081 -0.011  -0.067
(0.030)  (0.034) (0.032)| (0.043) (0.053) (0.044) 0@2) (0.036) (0.035)
Simi.EXpheriods -0.575 -0.477  -0.467 -0.125  -0.221 -0.052 -0.170 .058 -0.063
(0.413)  (0.425) (0.420)| (0.507) (0.486) (0.501) 3@®B) (0.397)  (0.393)
L0g.GDPeriodz -0.117" -0.188" -0.101"
(0.023) (0.029) (0.023)
COZperiods -0.017" -0.015 -0.018"
(0.005) (0.006) (0.007)
Observations 79 79 79 84 84 84 85 85 85
R? 0.6285 0.6815  0.6703 0.5542 0.5318 0.5990 0.6067.6618  0.6338

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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Table 1.15: Baseline results of estimated effechahufactured exports as a percentage of
merchandises exports on the technical efficienoyescestimated at the third sub-period by using the
probit link function (1995-2012)

Dependent variable: Order-m score at the thirderdned

Covariates

Multi-outputs /multi-inputs

Single-output/multi-inputs
(reverse of obesity prevalenc
as output)

| (reverse of deaths caused by tf

Single-output/multi-inputs

non communicable diseases 4

output)
1) (2 (3 (1) (2) (3 (1) (2) €)
Manu_EXperios2 | -0.001 -0.001  -0.001 0.001 0.002 0.001 | -0.008 -0.002" -0.002"
(0.001)  (0.001) (0.001) (0.001) (0.001) (0.001) O0CL) (0.001)  (0.001)
Urbaneriodz -0.003"” -0.002 | -0.007" -0.007" | -0.001 -0.0003
(0.001) (0.001)| (0.001) (0.001 (0.001) (0.001
Old -0.045" -0.038" -0.042" | -0.018" -0.016" -0.016 | -0.053" -0.041" -0.050"
dependenGyriod:
(0.005)  (0.005) (0.006)  (0.007) (0.006) (0.007) 0.006)  (0.005)  (0.006)
Educatioeros, | 0.039 0.030 0.044" | 0.083" 0.07i" 0.084" 0.028 0.011 0.032
(0.020)  (0.017) (0.020) (0.029) (0.024) (0.029) 0.0R0) (0.016)  (0.019)
EXt_Finberioaz -0.002 -0.003" -0.002 | -0.00005 -0.002  -0.0001 -0.001  -0.003 -0.001
(0.001) (0.001) (0.001) (0.001) (0.002) (0.001) 0.001) (0.001)  (0.001)
Governancgoss| -0.055 0.036 -0.031| -0.077 0.013 -0.06 -0.038  ®.04 -0.013
(0.038)  (0.036) (0.041) (0.049) (0.047) (0.050) 08B) (0.037)  (0.041)
Simi.EXfherioss | -0.884° -0.913°  -0.834 0.167 -0.064 0.187 -0.674 -0.537 -0.611
(0.445)  (0.436) (0.432) (0.496) (0.435) (0.489) 4(B) (0.382)  (0.392)
Log. GDRyerioaz -0.133" -0.191" -0.1147
(0.023) (0.025) (0.021)
CO2erious -0.017" -0.011 -0.018"
(0.005) (0.005) (0.005)
Observations 72 72 72 77 77 77 78 78 78
R? 0.6373 0.7255 0.6703 0.5960 0.6614  0.59 0.6373.7178 0.6672

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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6. Sensitivity analysis

6.1 Sensitivity of results to the link function inthe Fractional Regression Models

The goal of subsection is to test the sensitivitgwddences to the link function used in the regiass

of second-stage. Per the p-tests performed abowetetkt, we depart from two alternative link
functions such as the logit and the clog-log. Tiree specifications used in the starting modelsere
estimated by separately using the multi-outputdirmybuts and the single-output/multi-inputs
efficiency scores as dependent variables. Tablgsdnd 1.17 report the results based on the liogit |
function and the efficiency scores estimated raspay at the third and the second sub-periods.
Tables 1.18 and 1.19 report the results based ewrltiy-log link function and the efficiency scores
assessed at the third and the second sub-peresggatively.

Table 1.16: Baseline results of estimated effegttthde openness rate on the technical efficiency
scores estimated at the third sub-period by usiaddgit link function (1995-2012)

Dependent variable: Order-m score at the thirderdned

Multi-outputs /multi-inputs

Single-output/multi-inputs
(reverse of obesity prevalenc

[}

Single-output/multi-inputs

(reverse of deaths caused by t

Covariates as output) non communicable diseases as
output)
L) 2) 3)_ (1) 2)_ (3)_ (1) () (3)
Trad@eriod: -0.002" -0.00f" -0.001" | -0.002~ -0.00I" -0.001 | -0.001" -0.001" -0.001
(0.000)  (0.000)  (0.000)| (0.000) (0.001) (0.001) OCD) (0.000)  (0.000)
Urbaneriodz -0.003” -0.003" | -0.007" -0.008" | -0.001 -0.001
(0.001) (0.001)| (0.001) (0.001)  (0.001) (0.00[L)
Old -0.041" -0.039" -0.039" | -0.004 -0.008  -0.001] -0.053 -0.045" -0.049"
dependenGyiog:
(0.007)  (0.006)  (0.007) (0.008)  (0.008) (0.0Q7) 0.008)  (0.006)  (0.007)
EducatioReriod: 0.012 0.006 0.016 0.052 0.049 0.055 | -0.002 -0.011 -0.008
(0.019) (0.017) (0.019) (0.031)  (0.029) (0.030) 0.0p1)  (0.019)  (0.021)
Ext_Finberioaz -0.0004 -0.002 -0.001 - -0.003  -0.0003| -0.0002 -0.002 -0.001
0.000003
(0.001)  (0.001) (0.001) (0.002) (0.002) (0.002) 0.001)  (0.001)  (0.001)
GovernanCgyogs | -0.032 0.042 -0.018 -0.058 0.051 -0.056  -0.051 2P.0 -0.033
(0.035)  (0.034) (0.037)| (0.040) (0.049) (0.040) 08®) (0.038)  (0.039)
Simi.Tradgess | -0.586  -0.211  -0.488 -0.256 0.294  -0.220 -0.079 58.3 0.089
(0.403) (0.380) (0.396) (0.512) (0.585) (0.507) 5(8B) (0.452)  (0.506)
Log. GDRyeriod2 -0.120" -0.187" -0.104"
(0.019) (0.024) (0.019)
CO2perios -0.012" -0.009 -0.011
(0.005) (0.006) (0.006)
Observations 80 80 80 85 85 87 86 86 87
R? 0.6671  0.7086 0.6856 | 0.6136  0.5874 0.6174 0.6370 0.6909  0.6512

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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Table 1.17: Baseline results of estimated effeetthde openness rate on the technical efficiency
scores estimated at the second sub-period by tisénggit link function (1995-2012)

Dependent variable: Order-m score at the secomgbetiod

Covariates

Multi-outputs /multi-inputs

Single-output/multi-inputs
(reverse of obesity prevalencs

as output)

€

Single-output/multi-inputs

| (reverse of deaths caused by t
non communicable diseases a

ne

L)

output)
1) (2) () (1) (2 () (1) (2) ()
Tradgerion -0.001" -0.00f" -0.001" | -0.00I" -0.0003 -0.001 | -0.00I° -0.00f -0.001
(0.000)  (0.000)  (0.000)| (0.000)  (0.000) (0.001) OCD) (0.000)  (0.000)
Urbareriod -0.002 -0.001 | -0.007 -0.008” | 0.00007 0.001
(0.001) (0.001)| (0.001) (0.001)  (0.001) (0.00
old -0.059" -0.054" -0.055" | -0.025 -0.023" -0.008 | -0.072° -0.059" -0.065"
dependenGriods
(0.008)  (0.007) (0.008) (0.010)  (0.008) (0.012) 0.008)  (0.007)  (0.009)
EducatioReriods 0.010 0.001 0.017 0.065  0.037 0.058 | 0.004 -0.007 0.009
(0.021)  (0.022)  (0.020)] (0.027)  (0.030) (0.030) 0.0R0)  (0.021)  (0.022)
Ext_Firberioa -0.001 -0.001 -0.001 0.001 0.001 0.001  -0.001 -0.001 -0.001
(0.000)  (0.000)  (0.000) (0.001)  (0.001)  (0.001) 0.000)  (0.000)  (0.000)
Governancgrosz | -0.031 0.032 -0.003 -0.077 0.028 -0.048 -0.043 2D.0 -0.004
(0.039)  (0.038)  (0.036)] (0.047) (0.044) (0.050) O0a1) (0.039)  (0.041)
Simi.Trad@e o, | -0.780 -0.579 -0.693 -0.987 -0.374  -0.794 -0.262 -0.134 0.019
(0.432)  (0.426) (0.438)] (0.683) (0.557) (0.733) 4{@) (0.454)  (0.505)
Log. GDPRyerioa -0.097" -0.205" -0.084"
(0.023) (0.028) (0.021)
CO2perioz -0.027" -0.020 -0.028"
(0.007) (0.012) (0.008)
Observations 74 74 74 79 79 82 78 78 82
R? 0.5994  0.6422  0.6504 0.5259  0.6080 0.5415 0.5789.6222  0.6323

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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Table 1.18: Baseline results of estimated effeetthde openness rate on the technical efficiency
scores estimated at the third sub-period by usiaglog-log link function (1995-2012)

Dependent variable: Order-m score at the thirdsrdned

Multi-outputs /multi-inputs

Single-output/multi-inputs
(reverse of obesity prevalenc

Single-output/multi-inputs
(reverse of deaths caused by t
non communicable diseases &

[¢)

1S

Covariates
vari as output) output)
1) (2) (3 1) (2 ) (1) (2 €)
Tradgeriodz -0.002~ -0.00I" -0.001" | -0.002" -0.00I -0.002" | -0.001" -0.00I -0.001"
(0.000)  (0.000)  (0.000) (0.001) (0.001) (0.001) O(m) (0.000) (0.000)
Urbareriod -0.003” -0.003” | -0.008” -0.008" | -0.001 -0.001
(0.001) (0.001)| (0.001) (0.001)  (0.001) (0.001)
old -0.050" -0.045" -0.047" | -0.003 -0.007  -0.001] -0.065 -0.052" -0.062"
dependenGyriod:
(0.008)  (0.007)  (0.009) (0.009) (0.009) (0.009)0.009)  (0.008)  (0.010)
EducatioReriodz 0.011 0.001 0.014| 0.055 0.052 0.055 | 0.0002 -0.015  0.003
(0.020) (0.018) (0.019) (0.032)  (0.030) (0.031) 0.0g2)  (0.020)  (0.022)
Ext_Firberiodz -0.0003 -0.002 -0.001 | 0.00002 -0.004 -0.0003 -0.0001 -0.002 -0.001
(0.001) (0.001) (0.001) (0.002) (0.003) (0.002)0.001)  (0.001)  (0.001)
Governancgross | -0.024 0.053 -0.006| -0.087 0.037 -0.078| -0.045 0.025 -0.027
(0.037)  (0.036) (0.037) (0.046) (0.057) (0.047) 04B) (0.041)  (0.044)
Simi.Tradeiogs | -0.369 0.068 -0.259 -0.207 0.430  -0.147 0.104 0.576 0.212
(0.469)  (0.407) (0.462) (0.572) (0.621) (0.568) 57{®)  (0.485)  (0.563)
Log. GDPyrioa: -0.123"7 -0.198" -0.108"
(0.021) (0.025) (0.022)
CO2,crion -0.015 -0.011 -0.015
(0.006) (0.009) (0.007)
Observations 80 80 80 85 85 85 86 86 86
2
R 0.6903  0.7272 7096 | 06422 06160 (ga64| 06637 07149  0.6782

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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Table 1.19: Baseline results of estimated effegttthde openness rate on the technical efficiency
scores estimated at the second sub-period by tiséngjog-log link function (1995-2012)

Dependent variable: Order-m score at the secomgbstiod
. i Single-output/multi-inputs
. . Single output/multl Inputs (reverse of deaths caused by the
. Multi-outputs /multi-inputs (reverse of obesity prevalence ! . ]
Covariates non communicable diseases as
as output)
output)
1) (2) 3) (1) (2) (3) (1) (2) 3)
Tradgerion -0.001" -0.00f° -0.001 | -0.001" -0.0002 -0.001 | -0.00I° -0.001 -0.001
(0.000) (0.000) (0.000)] (0.000) (0.001) (0.001) oOQm) (0.000)  (0.000)
Urbareriod: -0.002 -0.001 | -0.007 -0.006" | 0.0002 0.001
(0.001) (0.001)| (0.001) (0.001) (0.001) (0.00p)
old -0.073" -0.061" -0.065" | -0.029° -0.024 -0.021 | -0.087" -0.067" -0.078"
dependencyoc:
(0.009)  (0.009) (0.010) (0.012) (0.010) (0.012) 0.000)  (0.009)  (0.010)
EducatioRerioa: 0.008 -0.005 0.012 0.066 0.036 0.058 | 0.004 -0.010 0.007
(0.021) (0.022) (0.020) (0.028) (0.033) (0.028) 0.020) (0.020)  (0.020)
Ext_Fineriod1 -0.001 -0.001 -0.001 0.001 0.001 0.002 -0.001 0D.0 -0.001
(0.001)  (0.001) (0.001) (0.001)  (0.002) (0.001) 0.001)  (0.001)  (0.001)
Governancgosz | -0.028 0.035 0.004| -0.083 0.011  -0.080| -0.041 0.025 -0.008
(0.039) (0.038) (0.038) (0.049) (0.046) (0.051) O4®) (0.041)  (0.042)
Simi.Tradg.s, | -0.703  -0.449  -0.630 | -1.097  -0.269 -1.041  -0.197  -0.049 0.125
(0.426) (0.399) (0.428)] (0.738) (0.554) (0.746) 5(m) (0.461)  (0.510)
Log. GDPRyerioa -0.101" -0.216" -0.086"
(0.024) (0.028) (0.022)
COZperio -0.032" -0.031 -0.035
(0.008) (0.019) (0.008)
Observations 74 74 74 79 79 79 78 78 78
R? 0.6195 0.6604 0.6731 0.5436 0.6275 0.5635 0.6013.6406 0.6547

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.

The findings reveal that the trade openness rateces one again the technical efficiency of health
expenditures. It is globally associated with negatiut low coefficients varying from 0.001 to 0.002
per the specification. It leads to jointly and sepely increase obesity prevalence and the deaths r
caused by the non-communicable diseases in viesxisfing public and private health expenditures.
We also find that GDP per capita contributes taioedthe technical efficiency estimated not only on
the multi-outputs/multi-inputs model but also ore thingle-output/multi-inputs models. Globally, it
appears that external resources for health, govarhmffectiveness and the degree of similarity in
merchandise trade structure do not significantfeafthe three kinds of technical efficiency scores
CO2 emissions and the old dependency ratio leadace the technical efficiency scores. More
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precisely, they increase the deaths rate causelebypon-communicable diseases in view of public
and private expenditures on health. CO2 emissi@v& mot a significant effect on the efficiency
scores assessed on the basis of obesity preval€heeold dependency ratio reduces the scores
assessed through obesity prevalence but only asdhend sub-period. The duration of secondary
education do not significantly affect the multi-puts/multi-inputs efficiency scores. In the caseeh
the outputs are separately used in the efficiermores assessment, we find that the duration of
secondary education increases the technical affigidy reducing obesity prevalence in view of
existing public and private health expenditureshdsization globally reduces the technical efficienc
scores. More precisely, it has the effect to sigaiftly increase only obesity prevalence in view of
existing public and private expenditures on hediidences found in the starting investigations are
not sensitive to the link function used in the seksetage of estimations.

6.2 Sensitivity of results to the value of m paranter in order-m frontier analysis

In the starting models, the order-m efficiency ssowere estimated by using the value of m=30 for
which the decrease in superefficient observati@wimes stable (constant). For these estimates, the
comparisons between countries are made n timesifiaraht subsamples of thirty countries
approximately representing the 1/3 of global samgkre, we vary the m value and check whether the
results will remain stable. We choose a value ob®nwhich is approximately equivalent to the 2/3 of
global sample size. For this test, the order-mexa@re re-estimated in output orientation by using
multi-outputs/multi-inputs and single-output/mufiputs models and by assuming the VRS
assumption. Then, the superefficient countries raraoved from the sample and the scores are
explained on their determinants through the FRM#opmed on the basis of probit link function.

Before making the regressions, the order-m scossesged by using the two values of m are
compared through correlation and Spearman ranKicegfts (Table 1.20). These coefficients show
that the compared efficiency scores are much @igel Furthermore, we find that the rankings
provided by the two-compared order-m scores re@pproximately the same.

Table 1.20: Comparison between the order-m effayiestores (m=30 and 59) (1995-2012)

Multi-outputs/multi-inputs

Periods Spearman Rank coefficients Correlati@ifiments
1995-2000 0.9961 0.9985"
2001-2006 0.9977 0.9993"
2007-2012 0.9984 0.9986"

Single-output/multi-inputs (reverse of obesity @knce as output)

Periods Spearman Rank coefficients Correlati@ifiments
1995-2000 0.9976 0.9996"
2001-2006 0.9975 0.9996"
2007-2012 0.9987 0.9992"

Single-output/multi-inputs (reverse of deaths cdusgthe non- communicable diseases as output)

Periods Spearman Rank coefficients Correlati@ifiments
1995-2000 0.9972 0.9988"
2001-2006 0.9982 0.9993"
2007-2012 0.9989 0.9992"

Source: Author ‘calculation. Note: p< 0.01.
The second-stage regressions are reported in TdbMs and 1.22 respectively focused on the

efficiency scores at the third and the second srimgs. We find that the results do not change when
the other value of m is used. Regarding the trgmEniess rate, it enters with negative, significant
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coefficients, going from 0.001 to 0.002. Hence, dteeting estimated effects of trade openness @n th
technical efficiency of health expenditures are santsitive to the value of m. The effects assodiate
with the other determinants remain also robustrasidensitive to the m value.

Table 1.21: Baseline results of estimated effetheftrade openness rate on the technical effigienc
scores estimated at the third sub-period on this bdsrder-m frontier with m=59 and by using the
probit link function (1995-2012)

Dependent variable: Order-m score (m=59) at thid $ub-period

Single-output/multi-inputs
. (reverse of deaths caused by the
non communicable diseases gs

Single-output/multi-inputs
Multi-outputs /multi-inputs (reverse of obesity prevalenc

4

Covariates as output) outpa)
1) ) ®) 1) &) ©) 1) ) ®)
Trad@eriodz -0.002” -0.001" -0.002" | -0.002" -0.001 -0.002" | -0.00I" -0.00I" -0.001"

(0.000)  (0.000) (0.000) (0.000)  (0.001) (0.001) O@M) (0.000)  (0.000)

Urbanseriodz -0.004” -0.003" | -0.007" -0.007" | -0.002" -0.001
(0.001) (0.001)| (0.001) (0.001)  (0.001) (0.000)
old -0.039" -0.037" -0.038" | -0.005 -0.009  -0.003] -0.051 -0.043" -0.049"

depedenGyriod:
(0.007) (0.006) (0.007) (0.007) (0.007) (0.0Q7) 0.007) (0.006) (0.008)

EducatioReriod: 0.016 0.009 0.020 0.054 0.050 0.056 0.001 -0.010 0.005
(0.020)  (0.017) (0.020) (0.029)  (0.027) (0.029) 0.0p1)  (0.019)  (0.021)

Ext_Finberioaz 0.00008 -0.002 -0.0003| -0.0001 -0.003 -0.0004| -0.000007 -0.002°  -0.0004
(0.001)  (0.001) (0.001) (0.002)  (0.002) (0.002) 0.001)  (0.001)  (0.001)

Governancgoss| -0.036  0.045  -0.022| -0.057  0.052 -0.049  -0.059 .02 -0.045
(0.035)  (0.034) (0.036) (0.038) (0.046) (0.039) 0@®) (0.037)  (0.040)

Simi.Tradgeiogs | -0.696  -0.281  -0.606 | -0.300 0243  -0.249  -0.108  0.374 018.
(0.414)  (0.389) (0.407)) (0.504) (0.587) (0.501) 5@L)  (0.453)  (0.509)

Log .GDRyerionz -0.134" -0.190" -0.116"
(0.019) (0.024) (0.020)
CO2perious -0.012" -0.009 -0.013
(0.005) (0.006) (0.005)
Observations 82 82 82 85 85 85 86 86 86
R? 0.6835  0.7281  0.700 0.6078 0.5881 0.6]17  0.6392.7030  0.6532

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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Table 1.22: Baseline results of estimated effetheftrade openness rate on the technical effigienc
scores estimated at the second sub-period on e dfeorder-m frontier with m=59 and by using the
probit link function (1995-2012)

Dependent variable: Order-m score (m=59) at therstsub-period

Single-output/multi-inputs
a éreverse of deaths caused by the
non communicable diseases as

Single-output/multi-inputs
Multi-outputs /multi-inputs (reverse of obesity prevalence

Covariates output) output)
1) (@) ®3) ) &) ©) (1) ) ®3)
Trad@erioq -0.001" -0.00" -0.001" | -0.00I" -0.0003 -0.001 | -0.001" -0.00I" -0.001

(0.000)  (0.000)  (0.000)| (0.000) (0.000) (0.00]) OCm) (0.000)  (0.000)

Urbarerion -0.003" -0.002" | -0.007" -0.007" | -0.001 0.0001
(0.001) (0.001) (0.001) (0.001 (0.001) (0.001)
old -0.057" -0.053" -0.052" | -0.023° -0.023" -0.019 | -0.071" -0.059" -0.066"

dependenGyron:
(0.008)  (0.007)  (0.009)| (0.009) (0.008)  (0.010) 0.009)  (0.007)  (0.009)

EducatioRerog 0.010 -0.000 0.016 0.051 0.035 0.054 | 0010 -0.002  0.017
(0.022)  (0.021)  (0.021)| (0.028) (0.028)  (0.028) 0.0g0)  (0.020)  (0.020)

Ext_FiMberiog: -0.001 -0.001  -0.0004| 0.001 00004 0.00L -0001-0.001  -0.001
(0.000)  (0.000)  (0.000)| (0.001) (0.001) (0.001) 0.001)  (0.000)  (0.000)

Governancgyos:| -0.025 0.045 0.001 -0.076  0.036  -0.063  -0.041  0.037-0.013
(0.040)  (0.037)  (0.038)| (0.046) (0.042) (0.049) 042) (0.039)  (0.041)

Simi.Tradgeiogz | -0.521 -0.260  -0.447 -0.882  -0.268 -0.845  -0.139 .030  -0.062
(0.441)  (0.408)  (0.449)| (0.697) (0.538) (0.704) 4@®) (0.451)  (0.502)

Log. GDPRyerioa -0.123" -0.216" -0.104"
(0.022) (0.027) (0.020)
CO2period2 -0.026~ -0.019 -0.029
(0.007) (0.012) (0.007)
Observations 79 79 79 80 80 80 81 81 81
R? 0.6200  0.6703  0.6633 0.5398  0.6295 0.5513  0.5891.649¢  0.6371

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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6.3 Sensitivity of results to an alternative measur of technical efficiency scores

In the present subsection, we have the purposes¢oamother method to estimate the technical
efficiency scores to check whether the findingd meinain unchanged. The multi-outputs/multi-inputs
and the single-output/multi-inputs technical effiaty scores are re-estimated in output orientdtjon
assuming the VRS assumption and by using the ethy@roach of partial frontier analysis that is the
order-alpha frontier. For this method, we also irethe value ofo for which the decrease in
superefficient observations becomes stai€.97. After estimating the order-alpha efficiescpres,
the superefficient countries (order>1) are removed from the sample. Then, the sestagk FRMs
are estimated by focusing on the probit link fuoicti

Before making the regressions, the ordescores are compared to the order-m scores through
correlation and Spearman rank coefficients. We fapgearman and correlation coefficients that are
significantly estimated around the unit. It appdhed the compared technical efficiency scoresate
only much correlated but they also provide the sean&ings (Table 1.23).

Table 1.23: Comparison between the order-m andrither«e efficiency scores (1995-2012)

Multi-outputs/multi-inputs

Periods Spearman Rank coefficients Correlation coefficients
1995-2000 0.986T 0.9966
2001-2006 0.9943" 0.9984"
2007-2012 0.9956" 0.9971"

Single-output/multi-inputs (reversd obesity prevalence as output)

Periods Spearman Rank coefficients Correlation coefficients
1995-2000 0.9968" 0.9992”
2001-2006 0.997%" 0.9995
2007-2012 0.9944" 0.9988"

Single-output/multi-inputs (reversd# deaths caused by the non- communicable diseasgs as
output)

Periods Spearman Rank coefficients Correlation coefficients
1995-2000 0.9948 0.9967"
2001-2006 0.9958" 0.9977"
2007-2012 0.9944" 0.9964

Source: Author ‘calculation. Note: p< 0.01.

Tables 1.24 and 1.25 provide the baseline restiltegyessions focused on the technical efficiency
scores respectively estimated at the third andséitend sub-periods. They show that the coefficients
associated with the trade openness rate do nogehdimey remain negative and significant; varying
from 0.001 to 0.002 per the specification. Moreotke other explanatory variables globally appear
with their effect estimated in the regressions damafrom the order-m technical efficiency scores.
Evidences based on the estimated effects of temhmeificiency ‘determinants are robust and not
sensitive to the use of order-alpha frontier anslys
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Table 1.24: Baseline results of estimated effetheftrade openness rate on the technical effigienc
scores estimated at the third sub-period on this lbdsrder-alpha frontier and by using the prdibit
function (1995-2012)

Dependent variable: Order-alpha score at the thitdperiod

Multi-outputs /multi-inputs

Single-output/multi-inputs
(reverse of obesity prevalence

Single-output/multi-inputs (revers
as of deaths caused by the non

ut)

1)

Covariates output) communicable diseases as outp
(1) (2) ) (1) (2) (3) (1) (2) (3)
Trad6eriod2 -0.002" -0.001" -0.002" | -0.00f" -0.001 -0.001 | -0.00I" -0.00f" -0.001"
(0.000)  (0.000)  (0.000)| (0.001)  (0.001) (0.001) OQCW) (0.000)  (0.000)
Urbareriod -0.004” -0.004” | -0.008" -0.008" | -0.002 -0.001
(0.001) (0.001) |  (0.001) (0.001 (0.001) (0.00]
old -0.037"  -0.037" -0.035" -0.002 -0.008 -0.001| -0.050 -0.044" -0.049"
dependenGyriod:
(0.007)  (0.006)  (0.007)| (0.007)  (0.007)  (0.007) 0.007) (0.006)  (0.007)
EducatioReriodz 0.009 0.003 0.013 0.0563  0.051 0.055 -0.012 -0.021 -0.008
(0.020)  (0.017)  (0.020)] (0.030)  (0.027)  (0.030) 0.0p1) (0.019)  (0.021)
Ext_Firberiodz -0.0003  -0.002  -0.001 -0.000 -0.003 -0.0004| -0.001  -0.003 -0.001
(0.001)  (0.001)  (0.001)] (0.002)  (0.002)  (0.00R) 0.001) (0.001)  (0.001)
GovernanCgoss | -0.027 0.047 -0.016 -0.064 0.045 -0.056 -0.046 0.023 -0.033
(0.035)  (0.034)  (0.036)| (0.038)  (0.046)  (0.04D) 08®) (0.038)  (0.039)
Simi.Trad@eriogs | -0.691 -0.311 -0.616 -0.271 0.270 -0.22 0.011 0.414 9.0¢
(0.396)  (0.384)  (0.392)] (0.509)  (0.625)  (0.50F) 5{(TF) (0.460)  (0.506)
Log. GDPRyerionz -0.130" -0.199" -0.099"
(0.019) (0.025) (0.020)
CO2perioa3 -0.010° -0.009 -0.011
(0.005) (0.006) (0.006)
Observations 86 86 86 87 87 87 87 87 87
2
R 0.6802 07062 @920 | 06023 09512 go57 | 06236 06698  (g351

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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Table 1.25: Baseline results of estimated effetheftrade openness rate on the technical effigienc
scores estimated at the second sub-period on #ie dfeorder-alpha frontier and by using the probit
link function (1995-2012)

Dependent variable: Order-alpha score at the sksob-period

)

Single-output/multi-inputs | Single-output/multi-inputs (reverg
] Multi-outputs /multi-inputs (reverse of obesity prevalence |as of deaths caused by the non
Covariates output) communicable diseases as outp
1) 2) 3) 1) (2) 3) (1) (2 (3)
Trad@erioq -0.001" -0.00f" -0.001" | -0.00I" -0.0002 -0.001 | -0.00I" -0.00I" -0.001
(0.000)  (0.000)  (0.000)| (0.001)  (0.000)  (0.00fL) O(W) (0.000)  (0.000)
Urbaneriod -0.004” -0.003” | -0.009" -0.008" | -0.001 0.0004
(0.001) (0.001) |  (0.001) (0.001 (0.001) (0.00
Old -0.052"  -0.051" -0.047" | -0.013 -0.017  -0.008 | -0.070° -0.059" -0.065"
dependentyriod:
(0.008)  (0.007)  (0.009)| (0.011)  (0.010)  (0.012) 0.008) (0.007)  (0.009)
EducatioRerioas 0.009 -0.001 0.015 0.055  0.040 0.058 0.003 -0.008 0.009
(0.023)  (0.022)  (0.022)] (0.029)  (0.030)  (0.030) 0.02) (0.022)  (0.022)
EXt_Finberiods -0.001 -0.001  -0.0004 0.001 0.000 0.001  -0.001 -0.001 -0.001
(0.000)  (0.000)  (0.000) (0.001)  (0.001)  (0.001) 0.000) (0.000)  (0.000)
Governancgos | -0.008 0.056 0.017 -0.061 0.054 -0.048 -0.032 ®.03 -0.004
(0.041)  (0.039)  (0.039)| (0.048)  (0.045)  (0.05p) 04®) (0.041)  (0.041)
Simi. Traderiodz -0.528 -0.253 -0.452 -0.835 -0.118 -0.794 -0.095 .04D -0.019
(0.439)  (0.409)  (0.447)| (0.726)  (0.555)  (0.73B) 4@®) (0.466)  (0.505)
Log. GDPRyerioa -0.123" -0.235" -0.088"
(0.023) (0.030) (0.021)
COZperiod2 -0.026" -0.020 -0.028"
(0.008) (0.012) (0.008)
Observations 82 82 82 82 82 82 82 82 82
R? 0.5918 0.6283 0.6355 0.5298 0.5833  0.5415  0.5703 .611@ 0.6166

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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7. Conclusion

The chapter has analyzed the effect of trade opmsnma® the technical efficiency of health
expenditures in 89 low- and middle-income countriéise technical efficiency scores are estimated
through the partial frontier analysis, most prdgigbe order-m approach (m=30), over the period
1995-2012 subdivided into three sub-periods ofygars such as 1995-2000, 2001-2006 and 2007-
2012. A multi-outputs/multi-inputs model, and th&ngle-output/multi-inputs models, including two
reversed outputs (the reverse of obesity prevalesteeand the reverse of deaths rate caused by the
non- communicable diseases) and two inputs (palet private health expenditures in USD PPP per
capita) are used by looking at output orientatiod by assuming variables returns-to-scale (VRS).

Then, in a second stage we use Fractional Regnssdlodels (FRMs) by looking at a probit link
function to estimate trade openness effect ondhbknical efficiency scores. To go into the result i
depth, we have also tested the effect of trade ositipn on the efficiency scores. Four variables
approximating the imports and the exports compmsivere selected: the fuels imports as percentage
of merchandises imports, the ICTs imports as pé¢agen of total goods imports, the primary
commodities exports as percentage of total prodesjsorts and the manufactures exports as
percentage of merchandises exports.

In addition to trade variables, a set of otherafalgs is also included in the FRMs: urbanizatidm (t
percentage in the total population of persons ¢jvim urban areas), the old dependency ratio (the
percentage of elderly individuals aged 65 and ahave education measured here by the mean
duration of secondary education, external resouf@eealth in USD PPP per capita, governance
approximated by government effectiveness indexstimdlitude in trade merchandise trade structure,
GDP in USD PPP per capita and air pollution asselsgeCO2 emissions in metric tons per capita.

Our investigations reveal the following evidences:

- Trade openness increases the technical efficieftealth expenditures. It contributes to increase
obesity prevalence and the deaths caused by thearomunicable diseases in view of existing public
and private health expenditures used by countries.

- Evidence remains also robust and not sensititeegaise of alternative link functions in FRMs ftog
and clog-log), alternative value of m parameter §8)=and alternative approach in technical
efficiency assessment (order-alphes0.97). It remains also robust when atypical cadestrare
removed from the sample.

- The imports of fuels and the exports of manufeesicontribute to reduce the technical efficienty o
health expenditures by mostly increasing obesitgvglence and the deaths caused by non-
communicable diseases respectively, in view ofipuaid private health expenditures.

- The imports of ICTs lead to increase the tecHnéfficiency of health expenditures by mostly
reducing obesity prevalence in view of health exiiteines from public and private sources.

- The primary commodities exports seem to have signdicant effect on the technical efficiency of
health expenditures.

60



8. Annexes

Annex 1.1: Mean of obesity prevalence and deatiescaused by the non communicable diseases by
income-group by sub-period (1995-2012)

Obesity prevalence Deaths caused by the non communicable diseases
9' u
o -
©
< -
N
o -
1995-2000 2001-2006 2007-2012 1995-2000 2001-2006 2007-2012
I ' owincome I (ow income
I | ower middle income I 1 ower middle income
I upper middle income I upper middle income

Source: Author using the GBD database.

Annex 1.2: Mean of obesity prevalence and deatiescaused by the non communicable diseases by
region and by sub-period (1995-2012)

Obesity prevalence Deaths caused by the non communicables diseases
o
N

1995-2000 2001-2006 2007-2012 1995-2000 2001-2006 2007-2012

East Asia and Pacific

Europe and Central Asia
Latin America and Caribbean
Middle East and North Africa
South Asia

Sub-Saharan Africa

East Asia and Pacific

Europe and Central Asia
Latin America and Caribbean
Middle East and North Africa
South Asia

Sub-Saharan Africa

Source: Author using the GBD database.
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Annex 1.3: Baseline results of estimated effeduefs imports as percentage of merchandises imports
on the technical efficiency scores estimated aséw®nd sub-period by using the probit link funttio
(1995-2012)

Dependent variable: Order-m score at the secongbsribd
Single-output/multi-inputs | Single-output/multi-inputs (reverse
) Multi-outputs/multi-inputs (reverse of obesity prevalence|as of deaths caused by the non-
Covariates output) communicable diseases as output)
1) 2 3 @) 2 3 1) 2 3
-0.003  -0.008°  -0.004 | 500¢” -0011" -0007 | -0.001  -0.006  -0.002
FueliMpeross | (0.003)  (0.008)  (0.003) (0003 (0.003) (0.003) (0002)  (0.003)  (0.002)
Urbareros -0.001 -0.0005| g go7~ .0.007" | 0.0004 0.001
(0.001) (0.001) | (0.001) (0.001)| (0.001) (0.001)
dOId 00597 -0038" 0052 | oc o005 .0011| 0074 00497  -0.067
ependenGyrioa;
(0011)  (0.011)  (0.010) (0.013) (0.011) (0.014) (0.009)  (0.009)  (0.009)
EducatioReroa 0.025 0.016 0.030| 9o79° 0.068" 0.083" 0.020 0.009 0.025
(0.025) (0.023) (0.023) (0.032) (0.025) (0.032) (0.021) (0.020) (0.020)
EXt_FiMberoa: -0.001 -0.001 -0.001 | o1 0.001 0.001| -0-001 -0.001 -0.001
(0.001) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001) (0.000) (0.001)
-0.085°  -0.004  -0.051| 5117 -0.015 -0108 | -0.080 -0.003 -0.045
Govemnancgiizl 9042y  (0.038)  (0.042) (0.047) (0.040) (0.049) (0.044)  (0.040)  (0.043)
0222 -0199  -0.286| _9g71  -0.920 -0.933 | 0.343 0.335 0.276
SIMMRerosz | (0437 (0.506)  (0.418) (0554) (0.501) (0.546) (0345)  (0.415)  (0.333)
-0.150" .0.231" -0.113"
Log.GDRyeriod1 (0.027) (0.027) (0.026)
-0.029" 0021 -0.030"
COZeroce (0.007) (0.013) (0.007)
Observations 68 68 68 73 73 73 72 72 72
2
R 0.5801 0.6627 0.6379 0.5677 0.6796 0.58B31 0.5756 6366. 0.6297

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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Annex 1.4: Baseline results of estimated effegirohary commodities exports as percentage of total
products exports on the technical efficiency scestsnated at the second sub-period by using the
probit link function (1995-2012)

Dependent variable: Order-m score at the secomdpstiod
. i | Single-output/multi-inputs (reverse
. Multi-outputs /multi-inputs S(')r;%Ee(;li{[tpuygc/::grllggufs(gi\:e{f;’ of deaths caused by the non
Covariates yp P communicable diseases as output)
1) 2) 3) (1) (2) 3) 1) (2) (3)
Com_EXReriod1 0.001 0.0004 0.001 -0.0002 -0.001 -0.0004 -0.001 0.001 -0.001
(0.001) (0.001)  (0.001) (0.001) (0.001) (0.001)  o(1) (0.001) (0.001)
Urbaneriog -0.001 -0.0002| -0.007 -0.006” 0.0001 0.001
(0.001) (0.001) (0.001) (0.001 (0.001) (0.001)
Old -0.064"  -0.055" -0.058" | -0.031" -0.025"  -0.024" | -0.073" -0.0577 -0.067"
dependentyriod:
(0.008) (0.007)  (0.009) (0.010) (0.009) (0.011) 0.009) (0.007) (0.010)
Educatioerioq 0.024 0.010 0.027 0.060  0.032 0.062 0.019 0.007 0.023
(0.023) (0.024)  (0.022) (0.031) (0.030) (0.031) 0.0g0) (0.020) (0.019)
EXt_Finberiods -0.001" -0.001 -0.001 | 0.0001 0.001 0.0004 -0.001 -0.0003 -0.001
(0.001) (0.001)  (0.001) (0.001) (0.001) (0.001) 0.001) (0.000) (0.000)
Governancgrdz| -0.055 0.019 -0.024 -0.086 0.047 -0.068 -0.043 ®.03 -0.002
(0.038) (0.038)  (0.039) (0.055) (0.043) (0.057)  04®) (0.044) (0.047)
Simi.Expheriodz -0.479 -0.407 -0.342 0.185 0.359 0.274 -0.075 79.1  0.050
(0.363) (0.312)  (0.350) (0.556) (0.410) (0.549)  3gm) (0.301) (0.333)
Log. GDRyerion -0.103" -0.228" -0.090”
(0.026) (0.030) (0.022)
CO2perion? -0.027" -0.028 -0.031"
(0.007) (0.013) (0.008)
Observations 74 74 74 79 79 79 74 74 74
R? 0.5759 0.6255 0.6270 0.4780 0.6210 0.5019 0.5701 .6160 0.6264

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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Annex 1.5: Baseline results of estimated effechahufactures exports as percentage of merchandises
exports on the technical efficiency scores estithatehe second sub-period by using the probit link
function (1995-2012)

Dependent variable: Order-m score at the secongeribd
. i Single-output/multi-inputs
. . Single output_/multl Inputs (reverse of deaths caused by the
. Multi-outputs /multi-inputs (reverse of obesity prevalence |as . ;
Covariates non communicable diseases as
output)
output)
@) (2) 3 @) 2 3 @) 2 3
Manu_EXReriogz | 0.0004 0.0002 0.0004 0.002 0.002 0.002 -0.001 -0.001 -0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) oO@L) (0.001) (0.001)
Urbaneriog -0.001 0.000 -0.007 -0.006” | 0.0004 0.001
(0.001) (0.001) (0.001) (0.001 (0.001) (o0.o01)
old -0.067" -0.056" -0.062" | -0.03§" -0.036" -0.034" | -0.073" -0.057" -0.067"
dependenGyo:
(0.009) (0.007) (0.009) (0.012) (0.008)  (0.01R) 0.009) (0.007) (0.010)
EducatioRerioa1 0.026 0.015 0.029 0.062  0.044 0.063 0.019 0.007 0.023
(0.024) (0.024) (0.023) (0.031) (0.029)  (0.031L) 0.010) (0.020) (0.019)
Ext_Fineriod1 -0.001 -0.000 -0.001 -0.0002 0.0001  -0.0001 -0.001 -0.0003  -0.001
(0.001) (0.000) (0.000) (0.001) (0.001)  (0.001L) 0.001) (0.000) (0.000)
GovernanCgyiegz| -0.077 0.004 -0.040 -0.091  -0.009 -0.073 -0.043 0.038 -0.002
(0.049) (0.048) (0.051) (0.055) (0.050) (0.058) Oam) (0.044) (0.047)
Simi.EXfheriodz -0.297 -0.351 -0.177 0.792 0.724 0.843 -0.075 -0.172 0.050
(0.369) (0.323) (0.362) (0.504) (0.419) (0.502) 38W) (0.301) (0.333)
Log. GDPRyerion -0.101" -0.191" -0.090”
(0.025) (0.028) (0.022)
COZperio2 -0.028" -0.018 -0.031"
(0.007) (0.010) (0.008)
Observations 70 70 70 74 74 74 74 74 74
R? 0.6259 0.6284 0.5752 0.5631 0.6470 0.57p4 0.5701 .616Q@ 0.6264

Note: Standard errors in parenthesesp<0.01,” p<0.05, p<0.1.
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Annex 1.6: Matrices of partial correlations by qudriod (1995-2012)

Sub-period 1: 1995-2000
Old
Trade Fuel ImpICT_Imp Com_Exp Manu_Exp Urban dependencyEducation Ext Fin GDP CO2 Simi_TradeSimi Imp Simi_Exp
Trade 1
Fuel Imp | 0.1154 1
ICT Imp |0.2792 -0.318% 1
Com_Exp | -0.0094 0.0841 0.1854 1
Manu_Exp | 0.1817 -0.0618 0.3489 -0.2271 1
Urban 0.0312 -0.0967 0.2385 -0.0740  0.1189 1
old
dependency 0.1369 0.3680 -0.0261 -0.1625 0.2949 0.4997" 1
Education | -0.1162 0.2822 -0.2259 0.1008 0.0155  0.0140  0.2436 1
Ext_Fin | 0.0098 -0.0944 -0.2240 0.1335  -0.0203 0.1755  -0.0097  -0.0050 1
GDP 0.2256 0.3637" 0.4122" -0.0325 0.2562 0.7074" 0.4092"  -0.0078 0.1319 1
co2 0.2018 -0.0590 0.2740 -0.0387 0.2231 0.5352" 0.4912" 0.1153 0.1285 0.7352 1
Simi_Trade|0.2146° 0.0017 0.5740° 0.0961 -0.4626 -0.0618  -0.0683 0.0728 0.3050 -0.1403 0.0949 1
Similmp |0.1995 -0.0860 0.4649  0.1986 -0.3527° -0.0278 -0.0397  -0.1057 0.1114 -0.0038.0652 0.7079" 1
Simi Exp | -0.1275 0.0549 0.4282" -0.0393 -0.3602 -0.0626 -0.0613  0.1945 0.3347 -0.1941 0.0764 0.7876  0.1223 1
Source: Author ‘calculation using the GHE, the Wibke UNCTAD and the WGI databases. Notep<0.01,” p<0.05, p<0.1.
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Sub-period 2: 2001-2006

ol

CO2 Simi_TradeSimi Imp Simi_Exp

Trade Fuel ImpICT Imp Com Exp Manu_Exp Urban dependencyEducation Ext Fin GDP

Trade 1
Fuel Imp | -0.0109 1
ICT Imp | 0.2197 -0.2287 1
Com_Exp | -0.0541 0.1070 0.1736 1
Manu_Exp| 0.2602 -0.0433 0.3402 -0.1372 1

Urban 0.0320 -0.0834 0.2268 -0.0572  0.0767 1

Old
dependency 0.1294  0.2104 -0.0063 -0.1185  0.28420.4972" 1
Education | -0.1395 0.1708 0.2677°  0.0702 0.0127  -0.0652  0.1552 1

Ext_ Fin | 0.1195 -0.0310 0.2332° -0.0434 -0.2264 -0.1349 -0.1878 0.2779" 1

GDP 0.1683 0.2915° 0.3788" -0.0096 0.2181 0.7127"° 0.4315 -0.0525 0.2255 1

co2 0.2043 -0.0248 0.2087 0.0256 0.1682 0.5250 0.5012"  0.0599 0.2075 0.7352" 1
Simi_Trade| 0.3506° 0.0306 0.5800° 0.0077 -0.4950 0.0049 0.0397 0.1188 0.1784-0.0341 0.0295 1
Similmp [0.3851" 0.0275 0.5061" 0.1209 -0.3257 0.0265 0.0689 -0.0984 0.2399 0.0591 0.0119 0.7537" 1
Simi Exp | -0.1377 0.0205 0.4077" -0.1132 -0.4230' -0.0195 -0.0102 0.2785 0.0252 -0.1116 0.03240.7433"  0.1206 1

Source: Author ‘calculation using the GHE, the Wibe UNCTAD and the WGI databases. Notep<0.01,” p<0.05, p<0.1.
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Sub-period 3: 2007-2012
Old Simi
Trade Fuel ImpICT Imp Com Exp Manu_Exp Urban dependencyEducation Ext Fin GDP CO2 Simi_Trade Imp  Simi_Exp
Trade 1
Fuel_Imp | 0.0331 1
ICT Imp | 0.0991 -0.1905 1
Com Exp | -0.0956 0.1567 0.2155 1
Manu_Exp| 0.2024 0.1379 0.2396 -0.0003 1
Urban 0.1241 -0.1052 0.2155 0.0543 0.0475 1
Old
dependency 0.1491  0.1747 0.0598 -0.0689  0.3071 0.5096" 1
Education | -0.1220 0.0199 0.2219  0.0696  -0.0199 -0.0364  0.0929 1
Ext Fin | 0.2110 -0.0548 -0.2130 -0.1214  -0.0175 0.2923" -0.3072" 0.3365" 1
GDP 0.1355 -0.2018 0.3284"  0.0312 0.1599 0.7052 0.4797"  -0.0363 0.2876" 1
co2 0.1632 0.0011 0.1377  0.0420 0.0959 0.51080.4960"  0.0685 0.2720° 0.7352" 1
Simi_Trade| -0.2916  0.0958 0.3819" 0.0293 -0.5174 0.0881 0.0330 0.1148 -0.1466 -0.0060 0.0353 1
Similmp [0.3718" 0.1752 0.2381° 0.0970 -0.2220 0.0464 0.0947 -0.1354 0.0283 0.0857 0.02&B7503" 1
Simi Exp | -0.0186 -0.01800.3208" -0.0652 -0.5162 0.0810 -0.0567 0.3261 -0.2525 -0.1057 0.02150.6677°  0.0088 1
Source: Author ‘calculation using the GHE, the Wibke UNCTAD and the WGI databases. Notep<0.01,” p<0.05, p<0.1.
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Annex 1.7: Descriptive statistics of trade componivvariables and similitude indexes in imports argorts structures (1995-2012)

Variables Fuel_Imp ICT_Imp Com_Exg Manu_EXp Simpl Simi_Exp
Primary
Fuels ICTs imports| commodities Manufactures Index of Index of
Sub-periods imports as | as percentage exports as | exports as similitude in | similitude in
Definitions | percentage of of percentage| percentage of — eXDONS
merchandisesmerchandises  of total merchandise P P
i . structure structure
imports imports products exports
exports
Mean 13.682 6.808 47.206 36.121 0.509 0.317
Std.Dev. 8.138 7.354 27.259 28.937 0.056 0.064
1995-2000 Min 1.384 0.437 1.044 0.083 0.142 0.196
Max 44.193 40.920 95.723 96.058 0.579 0.488
Observations 82 71 89 83 87 87
Mean 15.270 6.463 40.490 36.746 0.502 0.293
Std.Dev. 7.402 7.082 24.708 29.017 0.057 0.05¢
2001-2006 Min 0.851 1.895 0.486 0.001 0.140 0.174
Max 39.698 46.841 88.368 97.152 0.572 0.454
Observations 82 81 89 81 88 88
Mean 17.219 5.775 39.416 35.488 0.514 0.28"
Std.Dev. 8.283 5.181 23.491 27.530 0.056 0.05(
2007-2012 Min 1.040 1.422 0.209 0.007 0.161 0.170
Max 37.683 29.854 87.046 95.392 0.587 0.418
Observations 81 80 88 81 89 89

Source: Author ‘calculation using the UNCTAD datsdaNote: Std.Dev: Standard Deviation
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Annex 1. 8: Technical efficiency scores by coumtng for each sub-period (1995-2012)

. . Single-output/multi-inputs (using obesity Single-output/muiti-inputs (“_Sing dea_1ths rate
Models Multi-outputs/multi-inputs prevalence as output) caused by the non- communicable diseaseg as
output)

Methods Order_m30 Order0.97 Order_m30 Orderd.97 Order_m30 Orderd.97
Sub-periods 1995-|2001-| 2007- | 1995- | 2001- | 2007-| 1995- | 2001- | 2007-| 1995- | 2001-| 2007-| 1995-| 2001- | 2007- | 1995-| 2001- | 2007-

2000 | 2006| 2012 | 2000 | 2006 | 2012 | 2000 | 2006 | 2012 | 2000 | 2006 | 2012 | 2000 | 2006 | 2012 | 2000 | 2006 | 2012
Algeria 0.786| 0.718 0.680 0.818 0.749 0.697 0.120.14@ | 0.126 0.122 0.12y 0.125 0.7Y4 0.717 0.664 30/8D.749 | 0.697
Angola 0.706| 0.745 0.784 0.701 0.736 0.7¢7 0.219 16@®. 0.170 0.218 0.1583 0.183 0.707 0.689 0.720 0{7@661 | 0.681
Armenia 0.306| 0.273 0.251 0.29p 0.243 0.249 0.103.11®M| 0.113 0.094 0.115 0.116 0.300 0.248 0.218 60/29.261 | 0.234
Azerbaijan 0.461) 0.430 0.402 0.473 0.436 0405 ™0.110.110| 0.110 0.129 0.118 0.111 0.4f6 0.3p3 0.8714460, 0.417| 0.388
Bangladesh 0.999 1 1.001 0.999 1 1 0.999 L L 0.9991 1 0.754| 0.679 0.4991 0.754 0.6749 0.497
Belarus 0.262) 0.269 0.284 0.286 0.290 0.301 0.170.2080| 0.206 0.177 0.196 0.203 0.172 0.1%8 0.154 90{1D0.163 | 0.165
Belize 0.514| 0.536 0.509 0.534 0.5591 0.539 0.065 07D. 0.076 0.067 0.070 0.047 0.514 0.530 0.511 0)584551 | 0.539
Benin 0.843| 0.861 0.806 0.824 0855 0.804 0.399 520.3 0.327 0.399 0.352 0.326 0.812 0.860 0.§05 0,8@r855 | 0.804
Bolivia 0.686| 0.692 0.667 0.694 0.69) 0.680 0.126.140 | 0.156 0.136 0.133 0.188 0.642 0.642 0.606 80/6®.681 | 0.656
Botswana 0.990 0.968 1.067 1.033 0.992 1.018 0.138151 | 0.158 0.139 0.144 0.185 0.988 0.948 1.073 231|00.992 | 1.018
Brazil 0.581| 0.542 0.490 0.584 0.527 0.485 0.181 164.| 0.160 0.177 0.159 0.147 0.527 0.502 0.430 0J589516 | 0.461
Burkina Faso| 1.00 1.008 0.96 1 1 0.957 0.514 90.480.484 0.514 0.489 0.482 1.006 1.002 0.959 1 1 579
Burundi 1 1 1 1 1 1 1 1 1 1 1 1 0.760 0.871 0.828.76@| 0.871| 0.828
Cabo Verde 0.628 0.610 0.56 0.621 0.6p2 0.547 50.270.293 | 0.292 0.275 0.291 0.285 0.611 0.6Pp6 0.5026090, 0.602| 0.476
Cambodia 1.024 0.985 1.061 1 0.973 1 1.027 0.9830511 1 0.973 1 0.633 0.483 0.414 0.682 0478 0411
Cameroon 0.701 0.6656 0.676 0.698 0.660 0.673 O0O.l4162 | 0.224 0.169 0.154 0.222 0.687 0.666 0.677 830{60.660 | 0.673
Central Africa 1 1 1 1 1 1 0.693 1 1 0.693 1 1 0.688 1 1 0.688 il 1
Chad 1.023] 1.001 1 1 1 1 0.673 0.680 0.838 0.671 6790, 0.838| 1.004 1.001 1 1 1 1
Colombia 0.720| 0.65 0.606 0.728 0.658 0.08 0.172.149 | 0.139 0.169 0.149 0.140 0.658 0.6D7 0.554 810|6 0.630 | 0.582
Costa Rica 0.651 0.624  0.58] 0.669 0.649 0.610 30.090.105| 0.112 0.094 0.102 0.107 0.6p1 0.614 0.5476690, 0.639| 0.589
Cote d'lvoire 0.755 0.720 0.741 0.753 0.704 0.428.31®9 | 0.283| 0.308 0.354 0.274 0.285 0.640 0.717 10[/9.686| 0.704| 0.72
Cuba 0.354| 0.342 0.311 0.346 0.346 0.318 0.147 30/1®.118 0.145 0.098 0.140 0.333 0.314 0.282 0.3463310| 0.304
Djibouti 0.744| 0.677, 0.613 0.74( 0.67pD 0.603 0.2834€.235 | 0.175 0.234 0.234 0.135 0.744 0.6¥3 0.550 400|70.670 | 0.525
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Dominican
Ecuador
Egypt

El Salvador
Eritrea
Gabon
Gambia. The
Georgia
Ghana
Guatemala
Guinea
Guyana
Haiti
Honduras
India
Indonesia
Iran
Jamaica
Kazakhstan
Kenya
Kiribati
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Lesotho
Liberia
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Malawi
Malaysia
Mali
Mauritania
Mauritius

0.658
0.740
0.393
0.670
1.013
0.416

0.253
0.812
0.914

0.373
0.575
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0.7
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0.4
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0.874

0.6
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0.7
0.3
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0.060 60@.p 0.062
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Uganda 1.0020 1.00 0.993 1 1 0987 0.726  0.500 10/560.725 0.491 0.513 092y 0.87B 0.887 0.925 0.8658760
Ukraine 0.203| 0.19 0.190 0.20 0.193 0.193 0.104.1080| 0.112 0.103| 0.105 0.130 0.1%5 0.141 0.145 00{1®.147 | 0.149
Uzbekistan 0.491 0.46 0.442 0.501 0.458 0.452 90.130.153| 0.163 0.135 0.147 0.1%4 0.442 0.4p5 0.8994720, 0.411| 0.437
Vietham 1.089| 1.07 1.081 1 1 1.133 1.0y1 1081 1mp 1 1 1.133] 0.462 0.428 0.415 0.4p6 0.407 0.445
Yemen 0.583| 0.64 0.669 0.59 0.653 0.685 0.133 4201 0.170 0.142| 0.150 0.160 0.535 0.5%99 0.609 0/561624 | 0.655
Zambia 0.937| 0.85 0.864 0.91 0.847 0.857 0.1961900, 0.208 0.183| 0.181 0.189 0.848 0.795 0.781 0/81B761 | 0.746

Zimbabwe 0.949 0.88 0.839 0.932 0.870 0.835 0.228.245 | 0.399 0.213 0.219 0.397 0.8yY1 0.806 0.838 270{80.781 | 0.835
Source: Author ‘calculation using the GBD, and GtdE databases.

(3]

O O

Annex 1.9: Technical efficiency scores (order-m3@)=by country and for each sub-period based ocldssification by group of regions (1995-2012)

. - Single-output/multi-inputs (using Single-output/multi-inputs (using d.eahs
Multi-outputs/multi-inputs obesity prevalence as output) rate causgd by the non- communicahle
Countries Region codes diseases as output)
1995-2000 22%%16 2007-2012 12%%% 22%%% 2007-2012 1995-2000| 2001-2008007-2012
Algeria 2 1.001 1 1.003 0.468 0.456 0.449 0.923 8®.9 1.001
Angola 1 0.707 0.744 0.782 0.218 0.159 0.172 0.707| 0.686 0.709
Armenia 2 0.534 0.466 0.448 0.436 0.420 0.404 0.503 0.415 0.358
Azerbaijan 2 0.758 0.701 0.592 0.48¢ 0.431 0.392 759. 0.664 0.523
Bangladesh 1 0.999 1 1.001 0.999 1 1.001 0.754 90.6 0.497
Belarus 2 0.670 0.752 0.754 0.67( 0.74y 0.758 0.203 0.204 0.222
Belize 2 0.609 0.726 0.790 0.256 0.259 0.268 0.612] 0.729 0.790
Benin 1 0.836 0.859 0.805 0.399 0.352 0.328 0.811 .8610 0.805
Bolivia 2 0.938 1 1 0.511 0.471 0.771 0.939 1 1
Botswana 1 0.969 0.937 1.052 0.129 0.142 0.151 80.97 0.946 1.053
Brazil 2 0.899 0.851 0.795 0.703 0.634 0.593 0.618| 0.631 0.629
Burkina Faso 1 1.007 1.001 0.959 0.514 0.489 0.486 1.004 1.003 0.960
Burundi 1 1 1 1 1 1 1 0.760 0.871 0.828
Cabo Verde 1 0.627 0.608 0.559 0.27p 0.294 0.292 6100. 0.606 0.502
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Cambodia
Cameroon
Central Africa
Chad
Colombia
Costa Rica
Cote d'lvoire
Cuba
Djibouti
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Ecuador
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India
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Sri Lanka 1 0.716 0.675 0.685 0.43 0.444 0.499 7D.4 0.437 0.401
Sudan 1 0.615 0.653 0.671 0.14 0.146 0.159 0.614 .6520 0.612
Suriname 2 0.605 0.561 0.574 0.40 0.408 0.406 50.56 0.499 0.500
Swaziland 1 0.577 0.499 0.519 0.08 0.088 0.101 79.5 0.471 0.478
Tajikistan 2 1 1 1 1 1 1 1 1 1
Tanzania 1 1.005 1.002 0.968 0.33 0.327 0.317 51.00 1.002 0.968
Thailand 1 0.610 0.555 0.464 0.29 0.258 0.268 @®.47 0.434 0.362
Togo 1 1.002 0.904 0.897 0.55 0.502 0.573 0.953 9090. 0.897
Tunisia 2 0.819 0.967 0.942 0.63 0.633 0.635 0.688 0.687 0.685
Uganda 1 1.002 1.008 0.990 0.72 0.494 0.547 0.927 0.873 0.885
Ukraine 2 0.400 0.397 0.412 0.39 0.400 0.417 0.184 0.183 0.208
Uzbekistan 2 0.798 0.818 0.826 0.49 0.536 0.533 6630. 0.730 0.724
Vietnam 1 1.063 1.064 1.077 1.05 1.088 1.076 0.462 0.426 0.414
Yemen 2 0.867 0.995 1 0.533 0.544 0.555 0.787 0995 1
Zambia 1 0.933 0.856 0.868 0.19 0.1990 0.209 0.851 0.797 0.776
Zimbabwe 1 0.947 0.881 0.837 0.22 0.244 0.397 2.86 0.804 0.835

Asia; 2 refers to countries of Europe and CentrsibALatin America and Caribbean and Middle Easdtidarth Africa

Source: Author ‘calculation using the GBD, and @idE databases. Note: the region codes: 1 refarsuntries of Sub-Saharan Africa, East Asia andfléaand South
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Annex 1.10: Average technical efficiency scoregweied by sub-period for each region and incomexg(d995-2012)

n

Low-and Lower | Upper Ea.St Latir_1 Middle
Models Methods | Sub-periods middle- | . " | middle| middie | AS%@ | Europeand) America | Eastand | South | Sub-Sahara
. income| . . and | Central Asial and North Asia Africa
Income Income| INncome e . .
Pacific Caribbean Africa
1995-2000 0.724 0.942 0704 0.576 0.839 0.354 0.645 0.618 0.792 0.839
Order_m30 | 2001-2006 0.693 0.924 0.66p  0.540 0.786 0.354 0.594 0.595 0.782 0.813
Multi-outputs/multi- 2007-2012 0.669 0.913 0.63p  0.513 0.719 0.319 0.545 0.568 0.816 0.809
inputs 1995-2000 0.723 0.934 0.70p  0.583 0.827 0.356 0.651 0.634 0.790 0.834
Order«0.97 | 2001-2006 0.691 0.919 0.66p  0.544 0.776 0.358 0.599 0.603 0.771 0.808
2007-2012 0.670 0.907 0641  0.521 0.728 0.322 0.555 0.582 0.793 0.804
1995-2000 0.345 0.620 0.336  0.139 0.636 0.158 0.139 0.123 0.625 0.434
Order_m30 | 2001-2006 0.352 0.653 0.33p  0.136 0.613 0.163 0.144 0.130 0.638 0.450
Single-output/multi- 2007-2012 0.340 0.622 0328 0.138 0.554 0.14% 0.151 0.128 0.692 0.430
inputs (using obesit
prevalence as output) 1995-2000 0.344 0.618 0.33p  0.140 0.627 0.158 0.141 0.126 0.626 0.433
Order«0.97 | 2001-2006 0.349 0.649 0331  0.133 0.600 0.163 0.142 0.129 0.632 0.446
2007-2012 0.334 0.615 0.31p  0.13% 0.545 0.139 0.153 0.123 0.657 0.425
1995-2000 0.657 0.864 0.61B  0.544 0.643 0.319 0.614 0.600 0.609 0.786
Order_m30 | 2001-2006 0.636 0.883 0.584  0.506 0.599 0.305 0.566 0.578 0.569 0.786
Single-output/multi- 2007-2012 0.599 0.858 0.53p  0.474 0.519 0.275 0.507 0.539 0.483 0.778
inputs (using deaths 1995-2000 0.664 | 0.859 0625 0559  0.646 0.329 0.633 0.622 0.610 0.783
rate caused by the
non- communicable 2001-2006 0.641 0.879 0588  0.521 0.603 0.311 0.584 0.596 0.570 0.783
diseases as output] Order«0.97
2007-2012 0.610 0.855 0547  0.49% 0.538 0.288 0.536 0.563 0.482 0.775

Source: Author using the GBD, and the GHE databases
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Annex 1.11: Average technical efficiency scoresléoim, m=30) by sub-period for each group of regi(i995-2012)

Group 1: Sub-Saharan Africa, East As

and Pacific and South Asia

a

Group 2: Europe and Central Asia, Lat
America and Caribbean and Middle Ed
and North Africa

D

D

Models Sub-periods
. Latin Middle East
Sub—Saharaw East AS."'?‘ South Asia Europe aqd America and and North
Africa and Pacific Central Asia . .
Caribbean Africa
_ . 1995-2000 0.837 0.836 0.789 0.627 0.820 0.81/
M“'t"oi‘:]tgﬁtf/ multi- 0012006 0.811 0.782 0.775 0.594 0.852 0.864
2007-2012 0.807 0.714 0.813 0.585 0.827, 0.862
Single-outputmulti- | 1995-2000 0.432 0.630 0.623 0.553 0.548 0.49¢
inputs (using obesity | 2001-2006 0.448 0.610 0.634 0.523 0.498 0.50%
prevalence as output) [ 5407.2012 0.429 0.547 0.690 0.515 0.529 0.505
~ Single-output/multi- | 1995-2000 0.784 0.638 0.607 0.476 0.763 0.773
inputs (using deaths rate 51 5006 0.785 0.597 0.568 0.455 0.780 0.825
caused by the non-
communicable diseases »007.2012 0.775 0.517 0.481 0.436 0.774 0.82¢
as output)

Source: Author using the GBD, and the GHE databases
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Chapter 2: Air pollution and health expenditures inlow and-middle-income
countries: what should we learn?

1. Introduction

To insure sustainable health financing, low- anddig-income countries need to reduce the wastage
in the management of health expenditures and tbdirategies which would allow them to save funds
for health. Hence it is important to identify arddounter the factors which uselessly increasetheal
expenditures.

A several number of low- and middle-income cousti@ve experienced a rapid industrialization
followed by an unplanned urbanization and an iregeia population density (Fotourehchi, 2016).
This structural transition has intensified both gsins and concentration of air pollution that have
resulted in diseases for which the treatments astlycfor their health system. In this way, air
pollution is a factor that increases health expemnels. Consequently, the reduction of air pollution
would allow for countries to save potential heditimds which could be used to reinforce health
financing.

On this subject, the literature has explored thHecefof air pollution on health expenditures by
controlling for several variables presented beliovihe subsection 2.2. Some studies have focused on
the developed countries (Jerret et al., 2003; Narayd Narayan, 2008), whereas others have recently
worked on the developing countries (Mehrara et 2011; Chaabouni and Abdennadher, 2014;
Chaabouni et al., 2016). The general trend of figsiraised by these studies sheds light a positive
effect of air pollution on health expenditures.

It is possible that this positive effect is duestime other factors. A matter of fact, in the contex
health financing, low- and middle-income countrieceive external support funds which are
dedicated to the improvement of population ‘heattitus. Their additional resources could allow for
countries to counter health costs coming from allugion. In this way, the positive of air polluticon
health expenditures, supposed as positive couldrikepn the volume of foreign aid allocated to the
financing of health systems.

Furthermore, the major part of low- and middle-imeocountries remains vulnerable to exogenous
shocks such as the natural shocks (natural disasteluding earthquakes or tsunamis), climatic
shocks (droughts, floods of typhoons for examplell &xternal or trade shocks (international
commodity prices for example). This vulnerabilitgduces their economic growth (Chauvet and
Guillaumont, 2003) and increases their macroecoadnsiability, limiting their capacity to mobilize
funds for health. In this way, it is probable tleibnomic vulnerability of countries influences the
positive effect of air pollution on health expendés.

In addition, there are various agents who intervienbealth financing in low- and middle-income
countries. These are for example, households, alagivernment, health insurance schemes and the
NGOs (Non-Governmental Organizations). Air pollaticould affect in different ways the budget of
agents allocated to health financing. Hence, it ldrdae also interesting for the policy-makers to
identify the agents involved in health financing fehich the budget is more affected by air pollntio
This suggestion involves exploring the effect of @llution on the composition and the structure of
health expenditures.

On this subject, and to the best our knowledgee rfrempirical studies have tested interactiveotdfe
on health expenditures of air pollution comparedtioer factors. Moreover there are not any works
which focus on the effect of air pollution on themgposition and the structure of health expenditures
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We contribute to the literature by addressing tléowing questions: Does air pollution affect the
level of health expenditures in low- and middleame countries? In case of significant effect, what
its direction? Do external resources for health aodnomic vulnerability influence the effect of air
pollution on health expenditures in low- and midileome countries? What is consequently the
direction of this influence? What are the agentsrirening in health financing for which the budiget
more affected by air pollution? In this way, dass pollution modify the composition and the
structure of health expenditures in low- and middiome countries?

We firstly propose to empirically investigate thiéeet of air pollution on the amount of total héalt
expenditures. Then, we test the interactive effmttveen air pollution and external resources for
health and between air pollution and economic walbiéity on the total level of health expenditures.
We also estimate the effect of air pollution on tbemposition and the structure of health
expenditures.

The rest of chapter is arranged as follows: thei@e@ is devoted to the description of composition
and the structure of health expenditures, thealitee review and the potentials channels which not
only link air pollution to health expenditures laso support the hypothesis that external resodioces
health and economic vulnerability influence theeeffof air pollution on health expenditures. The
section 3 outlines the empirical strategy to testhypotheses. The results are discussed in thoBec

4 and the Section 5 concludes. The Section 6 iEaked to Annexes.

2. Theoretical framework
2.1 Composition and Structure of health expenditure

In the general introduction, we have briefly dismd the various components of health expenditures.
Here, we present in details the composition andsthecture of health expenditures. The structure of

health expenditures can be viewed as the diffdexais (the amounts for example in per capita) of

these specific components. However, the compositafers to the percentage of each specific

component in total health expenditures. The diffemmponents of health expenditures are presented
as following fashion.

Generally, total health expenditures are compodegublic (or government) and private health
expenditures. Total public health expendituresudel central government health expenditures and
social security funds. Central government healtheexitures are financed by territorial governments
including central, federal (health ministry andetiministries), provincial, regional, state, mupati
local governments, and district authorities andfdrgign sponsors, respectively through a part of
budgetary (tax and non-tax revenue) and extra hadgeunds (external resources for health
channelled through the budget of governments) @dati Health Accounts, 2015) They include
investment and functioning expenditures. Investmerpenditures are used for the building
construction and the rehabilitation, and the pusehaf medical and non-medical equipments. The
functioning expenditures are consecrated to thenpay of salaries, hospital emoluments etc... (Atake
2014). Regarding the social security funds, they faranced by the governmental social security
schemes and other schemes of compulsory healthamse They are financed through the social
contributions and a part of budgetary funds. Anyemal donor funds channelled through these
institutions are also included.

Total private expenditures on health include hea¥penditures financed by the non-profit institogo
serving households like NGOs, the expenditures fpoivate health insurances schemes and the out-
of-pocket payments. The expenditures from privaalth insurances are financed by the insurance
premiums. The out-of-pocket payments defined ingleeral introduction are directly financed by
households.
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Based on the WHO classificatidnthe social security funds and the expenditures)fprivate health
insurances schemes form health insurance expeeslit@entral government health expenditures, the
social security funds, private health insuranceeexitures and health expenditures from non-profit
institutions serving households constitute prepaymeealth expenditures which have been also
defined in the general introduction. They referthe only component of total health expenditures
which is not directly financed by households.

In view of discussion, three categorizations ofltheaxpenditures could be made. The first one
consists of subdividing total health expenditunet® ipublic and private health expenditures. In the
second one, total health expenditures could beispti two categories such as total prepaymentthneal
expenditures and non-prepayment health expenditwes as the out-of-pocket payments (Xu et al.,
2011). The third categorization presents a moraggisegated fashion where, total health expenditures
could be regrouped into four components such asrategovernment health expenditures, health
insurance expenditures, health expenditures framém-profit institutions (NGOs) and out-of-pocket
payments. Figure 2.1 summarizes the compositiorttandtructure of health expenditures.

Figure 2.1: Composition and structure of total tteakpenditures
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2.2 Literature review

Issues on the environmental determinants of heatfhenditures are not well documented in the
literature. We have only found five studies whichpérically investigate the effect of environment
quality on health expenditures. The two firsts hapecifically focused on the developed countries.
Jerret et al., (2003) have explored the effecirgb@lution on health expenditures with cross mewl

19 See the Global Health Expenditures database/agps.who.int/nha/database/Select/Indicators/en
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data covering 49 towns of Ontario in Canada. Aftantrol for other variables (supply of physicians,
the presence of teaching hospital(s) and age swdimdd mortality ratios adjusted from past health
expenditures as a proxy of health needs), theythatl the total emissions of toxic pollutants |lead
increase health expenditures. They also stressthigaincrease in expenditures devoted towards
defending environmental quality contributes to i@the level of health expenditures. Narayan and
Narayan (2008) have departed from Dynamic Ordih&gst Squares (DOLS) estimator to test short-
run and long-run effects of air pollution on headtkpenditures by using panel-data based on eight
OECD countries for the period 1980-1999. They mesasir pollution by the emissions of carbon
monoxide, the sulphur oxide and the nitrogen ox#feer control of income effect they find that the
carbon monoxide emissions lead to an increasedlhhexpenditures per capita in short and-long run.
It also appears that the sulphur oxide emissiocrease health expenditures per capita but thesceff

is only significant in the long-run, in which th#fext of carbon monoxide emissions is greater than
sulphur oxide emissions. Regarding the nitrogerdexemissions, they have not a statistically
significant effect on health expenditures.

The two last studies have looked at developing tis The first one is Mehrara et al. (2011). They

have tested the effect of air pollution on healthenditures on a sample of 114 developing countries
over the period 1995-2007. They depart from the B@Dynamic Ordinary Least Squares) and the
Error Correction Model (ECM) to estimate short-amd long-run effects. They also control for some

aspects likely to affect the level of health expemds. These are: GDP per capita, the energy
intensity, the access to clean water and to immtosanitation. They find that CO2 emissions

contribute in increase health expenditures in tlwetsand long-run. The second one refers to théwor

of Chaabouni et al., (2016) that test the causahdyc relationship between CO2 emissions, health
expenditures and economic growth by using a dynaminel estimator such as the GMM. They work

on a sample of 51 low- and middle-income countaesr the period 1995-2013 and control their

econometric model for GDP per capita, the first ¢dghealth expenditures and the size of ageing
population. They stress that CO2 emissions raiaéthexpenditures but the effect is unilateral.

The last identified paper from Chaabouni and Abdelwer (2014) considers the determinants of
health expenditures in Tunisia over the period 12808. They use the Autoregressive Distributed
Lag (ARDL) to investigate the effect of environm&nquality on the level of health expenditures per
capita. They find that the nitrogen oxide emissionskilos per capita lead to increase health
expenditures. Despite these empirical evidencesopitld be important to understand the theoretical
channels that link air pollution to health expeuncss.

2.3 Air pollution and health expenditures: theoretcal arguments

The relationship between air pollution and healpemditures can be ambiguous. Air pollution would

affect health expenditures through three main cblansuch as the increase in morbidity caused by
chronic, non-communicable and mental diseasesdéueease in life expectancy at birth and the
increase in economic growth.

2.3.1 The channel passing through the increase in arbidity caused by chronic non-
communicable and mental diseases.

The exposure to air pollution particles appearsesult in mental and non-communicable diseases. It
increases the morbidity in cardiovascular dise@Bepe and Dockery, 2006; Chen et al., 2008; Brook
et al., 2010). For example it increases blood piresand results in arterial hypertension by prowgki
oxidative stress, systemic inflammation and autdnamervous system imbalance that are likely to
lead to endothelial dysfunction and vasoconstnicti§anidas et al. 2017). Moreover, air pollution
impedes the respiratory system and the lung dereap and function (Neidell, 2004; Pope et al.,
2002; Portnov et al., 2009; Auerbach and Hernang@x2) which are likely to result in respiratory
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diseases (Brunekreef and Holgate, 2002; BeattySimahshack, 2014). It is also likely to adversely
affect the central nervous system (Block and Calaé€sarciduenas, 2009) and to consequently lead to
a rising in the morbidity mental diseases.

The effects of air pollution on the emergence ekthdiseases could be explained on the one hand by
the “Foetal Origins Hypothesis” which stipulatesattithe foetal exposure to unhealthy particles
increases the risk to develop some chronic andcoomnunicable diseases in childhood and mostly in
adult age (Bhalotra and Rawlings, 2013; Almond @undrie, 2011).

In view of arguments, air pollution is likely toarease the prevalence/incidence of chronic, non-
communicable and mental diseases for which théntea are generally costly for health systems.
Indeed, the treatment of these diseases requimeg sephisticated medical equipment and drugs for
which the costs are high. Through this channepaliution would increase health expenditures.

2.3.2 The channel passing through the decrease ifelexpectancy and the increase in economic
growth

The emergence of diseases caused by air pollutiold cesult in deaths. The literature highlights an
adverse effect of air pollution on infant mortalig¢angadharan and Valenzuela, 2001; Chay and
Greenstone, 2003; Mukhopadhyay and Forssell, 208%;Xu et al., 2009; Federman, 2010; Tanaka,
2010; Arceo-Gomez et al., 208y foetal mortality (Jayachandran, 2009) and ompaacy outcomes
(Lin et al., 2001; Portnov et al., 2009; Malmqgwéstal., 2017). Hence, through the increase in death
air pollution would be a factor reducing the litgpectancy (Fotourehchi, 2016; Wang et al., 2013).

The decrease in life expectancy occasioned bydiutipn could affect health expenditures through
the channel of economic growth. Normally the remurctin life expectancy is likely to decrease
economic growth through a loss of productivity. Eenthe reduction of growth will reduce health
expenditures. On this subject, the literature resaiontroversial about the empirical effect of life
expectancy on economic growth. Some studies e&ttnat positive effect of life expectancy on
economic growth whereas other ones found a norifisignt effect. For Desbordes (2011), the life
expectancy effect on economic growth is nonlinga depends on the initial level of GDP. Focused
on 47 countries at various levels of developmerr dlie period 1940-1980, the author showed that
the effect of life expectancy on economic growtmégative for countries with low initial level of
income and positive for the ones associated wih havel.

In view of evidences, it is judicious to nuance thepected effect of air pollution on health
expenditures passing by the channel of life exmegtaand economic growth. The effect will be
positive whether the reduction of life expectaneysed by air pollution increases economic growth
which constitutes a factor fostering the increasédalth expenditures (Chaabouni et al., 2016, Fan
and Savedoff, 2014; Ayuba, 2014). In the case whbeereduction in life expectancy occasioned by
air pollution reduces economic growth, health exjiteines will decrease. However the both potential
effects would be effective in the long-run. In cagea non-significant effect of life expectancy on
economic growth, air pollution effect on health emgditures passing through this channel would be
inhibited.

In addition, air pollution could directly affect @momic growth which is likely to increase health
expenditures. Generally, the emissions of pollutpatticles come from the goods and services
production. Hence, air pollution would be assodateith an increase in economic activity and
growth. Indeed, despite the tested effect of ecanaymowth on CO2 emissions in the literature
(Narayan and Narayan, 2010; Narayan et al., 2016, possible to expect some feedback effects

20 For more information, the reader will be abledter to Woodruff et al., (1997); Pereira et al9q8); Abbey
et al., (1999); and Loomis et al., (1999).
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implying that CO2 emissions positively affect ecomo growth (Halicioglu, 2009; Ghosh, 2010;
Chaabouni et al., 2016) that is likely to increhealth expenditures.

In view of various scenarios through which air potn is likely to affect health expenditures, the
most probable effect is positive because the pialemtgative effects are mostly indirect and degend
on many aspects. On this subject, the theoretibanmels which link air pollution to health

expenditures are summarized in Figure 2.2. Moreadber positive effect of air pollution on health
expenditures would depend on some factors discusgbd following subsection.

Figure 2.2: Various channels linking air pollution health expenditures
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2.4 Air pollution and health expenditures: Do extenal resources for health aid and
economic vulnerability make any difference?

2.4.1 External resources for health

The effect of air pollution on health expendituild depend on the level of external resources
allocated to health. The main goal of foreign Heéihancing is to increase the quantity of resosirce
devoted to health improvement. In this way, therease in external resources for health should
normally increase health expenditures. On thisesutpMishra and Newhouse (2007) have shown that
a one USD increase in external resources for h@altiease public health expenditures by 1.5 USD.
The results support the arguments attesting thitrreed resources for health constitute additional
funds for health financing. Other works in therliieire stress that this argument is not effec®mme
studies find that even if air pollution leads terease health expenditures, the positive variation
these expenditures would be low in countries thative more health aid. For example, Brun et al.,
(2012) have shown that for every one USD of exiaesources for health, public health expenditures
increase by 0.20 USD. From this result, it appdlaas external resources for health are not totally
additional to health expenditures. Other studieh sas Devarajan et al., (1999); Farag et al., (2009
Lu et al., (2010), Dieleman et al., (2013) and giamd Mirelman, (2014) estimate that the allocation
of external resources for health induces governsnenteduce their expenditures affected to health.
They globally find that external resources for Heatontribute in reducing government health
expenditures. Except Mishra and Newhouse (200&)fitlllings raised by the mentioned works could
be explained by the assumption of health aid fuhtjildiscussed above in the first chapter.
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The conditional effect of air pollution on healtkpenditures depending on external resources for
health ought to be clarified. In other words, tfffe@ of air pollution on health expenditures woublgl
dependent on the actual allocation of externakaitnarked to health sector but also on the protyensi
of countries to prioritize health in their agenttathe case where health aid increases even partial
health expenditures, the positive effect of airlyg@n on health expenditures will be lower in
countries that receive more foreign aid. Compaedfivo the others, these countries will have more
health resources to counter the adverse effectBhesses coming from air pollution. In the case
where the allocation of external resources for theahduces countries to reduce their health
expenditures, the positive effect of air pollutieil be higher in countries that receive more Healt
aid.

2.4.2 Economic vulnerability

In addition to external resources for health, ecaicovulnerability of countries could also affeceth
effect of air pollution on health expenditures. Bomic vulnerability can be defined as “the likeliab
that a country’s economic development could be dred by unforeseen exogenous shocks
(Guillaumont, 2009). Generally, the most vulnerabtaintries will tend to produce less economic
growth and will experience macroeconomic instabsit Through these channels, these countries will
encounter difficulties in mobilizing resources fwgalth. In this way, health expenditures in the tmos
vulnerable countries will be lower comparativelythe others (the least vulnerable countries). is th
case, the positive effect of air pollution on hieakpenditures would be higher in the most vulnierab
countries. However, economic vulnerability coulduoe countries to invest in the social sectors such
as, the one of health. This vulnerability could smquently encourage countries (the policy-makers) t
increase their health expenditures. In this cake, ihcrease in economic vulnerability would
exacerbate the positive effect of air pollutionh@alth expenditures.

3. Empirical strategy
3.1 Description of econometric model and used vaiides

The empirical effect of air pollution on health exglitures is tested by using an unbalanced panel-
data model encompassing 99 low- and middle-incomwntries over the period 1995-2012. To get
rigorous econometric results, it is important totcol for the atypical and potential fluctuations o
variables which will be used in the model. Furtherennon-stationarity problems could eventually
arise over a long period. Hence, we propose toigigedthe time period into sub-periods and to
calculate the mean of each variable on each subepérhe choice of annual dimension (the number
of years) by sub-period is also important. On thibject, the use of two years by sub-period is
insufficient to control for the fluctuation of vables. We suggest using the minimum annual
dimension which would be sufficient to account foe mentioned bias. Hence, we depart from six
sub-periods of three years: 1995-1997, 1998-20001-2003, 2004-2006, 2007-2009, and 2010-
2012.

Three specifications are tested. In the first ame,test the single effect of air pollution, economi
vulnerability and external resources for health leealth expenditures. In the second one, the
interactive effect between air pollution and exéemesources for health is tested, whereas intting t
specification, the interactive effect between aityiion and economic vulnerability is estimated.

In general, there exist two kinds of panel-data etsdixed effects model and random effects model.
They account for time and cross-country unobsehatdrogeneities but in different ways. In fixed
effects model, the unobserved cross-country spé®s are specified in determinist way and remain
invariant over time. In contrast, the specificat@random effects model assumes that the spegifici
of each country is random and depends on the time.
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Random effects model is generally used in the sbrterandomization studies for which the goal is
to estimate the effect of a treatment (for exantpke implementation of a policy) on a group of
individuals (treatment group) compared to anothewufiterfactual). In this kind of study, the

assignment of treatment is random. Hence basedeonddy (2003), it would be more rigorous to use
random effects model only in randomization studies.

Here the quantity of polluted air is not randomixefl. Air pollution is generally caused by
industrialization, urbanization (Ponce and Barigdd14) and some other factors such as institutional
quality (Abid, 2016) and the income inequalitiesoies et al., 2016). In this way, the specific
characteristics of countries could be correlatedhitopollution variable in the model whereas this
assumption is rejected in the use of random effacidel.

We firstly use a fixed effects model which wouldlbased in presence of heteroskedasticity andlseria
correlation of error term. The heteroskedasticigams that the standard deviation of error ternois n
constant:(w;;) = g;, whereas under the serial correlation assumptton,error terms is correlated
over timeE (w;; wi) # 0. These biases could distort the standard deviatigxplanatory variables
and consequently the level of significance of tlassociated coefficient. These assumptions aredtest
respectively to the Modified Wald test for groupaviseteroskedasticity in fixed effects models and to
the Wooldridge test for serial correlation in padata models (Wooldridge, 2002). The null
hypotheses for these tests respectively attegirdse=nce of homoskedasticity of error terms andlser
independence in their distribution. Their altermathypotheses respectively suppose that there are
heteroskedasticity and autocorrelation in the ithgtion of error terms. The Modified Wald test for
groupwise heteroskedasticity and the Wooldridge déserial correlation respectively provide chi2
and F statistics. In presence of homoskedastiaity serial independence structure, the p-values
associated with statistics are greater than thémadacceptable threshold estimated at 10%.

The statistical diagnostics reveal the presendetdroskedasticity and serial correlation of eteom

in the econometric model (Annex 2.1). Hence, weppse to test the model by using Feasible
Generalized Least Squares (FGLS) estimator (Fontbgl.e 2012) which accounts for the fore
mentioned biases. The data source of variablesrasepted in the subsection 3.3. Our FGLS
regression model is specified through the followspgcifications:

Y;t = a + BPollution;; + pExt_Fin; + YEVI;; + Y31 61 Zrit + €it 1)
Yit = a + BPollution;, + @Ext_Fin;, + p(Pollution;; * Ext_Fin;) + YEVI + Y} —1 6k Zrir + €t
2
Y, = a + BPollution;; + @Ext_Fin;; + p(Pollution;; * EVI;,) + yEVIL + Y3 —1 6k Zric + €ir (3)
Such asg;; = p; + v

- Y;, refers to the variable of total health expendguegpressed in USD PPP per capita (Purchasing
Power Parity THEPC) for country “i” at the period “t”. The use of gvariable deserves to account
for some aspects which could make the estimatadtsebiased. Total health expenditures include
external resources for health which is also use@xg@danatory variable. Hence, the estimation of
coefficient associated with health aid variable lddee biased in this case. By doing so, we caleulat
total health expenditures from domestic sourceselyjeving external resources for health (including
external resources for health passing through tldgédt of governments and the funds allocated by
NGOs for health) from total health expendituresrfroverall sources.

- &;; Is the idiosyncratic disturbance. It includes ligéween-country erropf) and the within-country
error (;;).ais the intercept, wherefis 6,; ¢; p andy are the parameters which must be estimated.

86



- Pollution;, is air pollution variable. We have chosen to workair pollution because it constitutes
the main source of environmental costs (NarayanNaxgyan, 2008). This variable is approximated
by the carbon dioxide (CO2) emissions assessed edscnmons per capita. The carbon dioxide
emissions refer to those stemming from the burmhépssil fuels and the manufacture of cement.
They include carbon dioxide produced during condionpof solid, liquid, and gas fuels and gas
flaring.

- Ext_Fin;, refers to external resources for health express&SD PPP per capita used in the first
chapter. Globally, this factor is likely to affelsealth expenditures in three ways. It would inceeas
health expenditures in the case where the foreigdd for health are totally affected to health & a
partially affected to the other sectors. In caséotdlly allocation of external resources for hiedhe
coefficient associated with this variable will beegter than 1. In case of partially affectation of
external resources for health to the other sectbes,coefficient will be less than 1. The second
potential effect is negative and attests that fleeaion of external resources for health encoerag
countries to reduce their health expenditures voda of other sectors. Thirdly, the external health
resources could have non-significant effect ontheatpenditures whether they are totally allocated
other sectors.

- EVI;; is economic vulnerability index (EVI). It measurdee structural vulnerability of countries,
independently of current politic. It is the arithiisemean of two sub-indexes assessing the magitude
of shocks and the exposure of country to thesekshdde exposure sub-index is a weighted average
of four indicators such as the smallness of pomraf50%), the remoteness from world markets
(25%), the exports concentration (12.5%) and treeslof agriculture, forestry and fishery in GDP
(12.5%). The sub-index of shocks magnitude is ayted average of three variables: the victims of
natural disasters (25%), the instability in agrictdl production (25%) and the instability in exjsoof
goods and services (50%). Before constructing Wik &l components of this index are normalized
between 0 and 100 given the fact they are builitiarent kinds of primary data.

- Zyir represents the “k (k going from 1 to n) controti@bles including the life expectancy at birth,
the old dependency ratio and urbanization (usethénfirst chapter) tax revenue as percentage of
GDP, the growth rate of GDP per capita, and a caitgpmdex assessing institutional quality.

Life expectancy at birthit assesses the number of years a newborn infaotd live in
prevailing patterns of mortality at the time of igth were to stay the same throughout its lifs. A
discussed above the text, this variable is supptsdthve mixed effect on health expenditures. It
could positively affect health expenditures in tdase where its positive variation concerns the most
vulnerable people that use the most healthcare.edery a negative effect could be also expected in
the case where they adversely affect economic ¢r¢sete section 2.6 of chapter).

Old dependency ratiothe literature has shown that the increase irtgrdage of elderly
population leads to increase total health experastin low- and middle-income countries (Chaabouni
and Abdennadher, 2014; Chaabouni et al., 2016).ifidrease in percentage of elderly population is
financial costly for health systems. This categoirpeople generally suffers from non-communicable
diseases for which the treatment is costly for gowvents, and households. Hence, an increase in old
dependency ratio would increase government heafteralitures and the out-of-pocket payments. In
addition to governments and households, the inergasize of elderly population could be also gostl
for the other entities in health systems. This gatg of persons is included in the group of most
vulnerable populations, which are generally depehdea adult people .Hence, the high disease risks
and the treatment costs of diseases affecting ktherle individuals could induce the adults to
subscribe to health insurance contracts to avadodtyments of costly fees in case of disease events
That will allow them to transfer the financial risskf diseases to private health insurance companies
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The subscription to health insurance contracts @vdotrease the activity of private insurance
companies and accordingly the expenditures frorsetihast ones. It is consequently possible to expect
a positive effect of increase in old dependendg rat health insurance expenditures. This assumptio
would be effective in the case where household® lthe “insurance culture” and whether they get
income to finance health insurance contracts; &ifanot generally the case in low- and middle-
income countries. Accordingly, the eventual effe€told dependency ratio on health insurance
expenditures, more specifically on private heaftsurance expenditures, is less evident. It is more
probable that government health expenditures amatit-of-pocket payments are affected by the old
dependency ratio. Nevertheless, there are somenptisus attesting an eventual negative effect of
old dependency ratio on health expenditures, mpeeifically on government health expenditures.
The increase in size of elderly people could redinee number of productive individuals which
indirectly finance health systems through the ddioasx revenue and the social security funds.
Hence, the decrease in productive workforce coesalt in a reduction in quantity of funds allocated
to health sector. Consequently, it could reducelével of government health expenditures. This
potential negative effect would be only effectivethe case where the growth of elderly people is
greater than the young individuals that constitupstential productive workforce.

Urbanization (Urban):its introduction is motivated by the fact thaaffects not only CO2
emissions (Ponce and Barido, 2014) but also andtlynd®alth expenditures. The effect of
urbanization on health expenditures can be ambguds discussed above in the first chapter,
healthcare are generally more available in urbaasarand they are more costly because health
facilities in the urban zones more provide secondad tertiary health services. Hence the incregase
urban populations would increase the use of heathoGenerally, the patients tend to bypass the
primary level of health facilities and to directjo to the higher levels ones. Consequently it is
probable that the growth of urban population waqeadticularly increase the use of second and maybe
tertiary healthcare. Given the high costs of thetithcare, it is possible that the increase ingraege
of urban individuals leads to an increase in heakpenditures. However, it could adversely affect
health expenditures in the long-run through congedffects. In fact, the concentration of indivadi
in the urban zones could result in economies oesa&ich will have the effect to reduce the unit
costs of healthcare. Through this channel andaddhg-run, urbanization is likely to reduce theele
of health expenditures. Urbanization would alseetfthe components of health expenditures. On this
subject Deaton (2013) stresses that urbanizatiald dze favourable to the spread of pathogens and to
unhealthy housing. It would consequently incredseliurden of diseases as for example the cholera
and would increase in this case health expenditfiremced by households: the out-of-pocket
payments. In addition, the migration of rural p@igns towards the urban areas would facilitate the
pooling of health insurance contributions. It wowdtbuse new subscriptions to health insurance
contracts (Dukhan, 2010). In this case, urbaninatiould increase total health expenditures through
the channel of health insurance expenditures.

Tax revenue as share of GDP (Taxjax revenue mobilization is one of key determisan
likely to affect the level of health expenditur@fiey serve as funds used by governments to finance
health. Hence, an increase in tax revenue wouldltrgs an increasing in health expenditures. This
potential effect would depend on government piiation for health sector. This eventual effectl wil
be higher in countries for which governments ptipei health in their agenda. In countries where
health sector is less prioritized, the effect cduddow or not significant. However, the taxatiaulc
reduce the disposal income of households and coasdy their consumptions and their expenditures.
Through this channel, it is possible that the taxatreduces the out-of-pocket payments and
consequently the level of health expenditures.
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GDP per capita growth (Growth)controls for the income effect on health expamés. GDP
in level, expressed in per capita (USD PPP) hadeeh included because it is more correlated with
CO2 emissions variable (0.7401). Hence the incarepproximated by its growth rate. The second
argument supporting the use of GDP per capita draemes from empirical studies (Narayan and
Narayan, 2010; Narayan et al., 2016; Chaabouni.,e2@l6; Fan and Savedoff, 2014; Ayubi, 2014)
stressing that it significantly increases healtipesxditures. The effect of GDP per capita and its
growth on health expenditures could be theoreticatplained. The increase in GDP per capita and its
growth has the effect to increase the wealth ofnttees which could be used to reinforce health
financing. Firstly, the growth allows a better maition of tax revenue (Ghura, 1998) which appears
as a potential determinant of health expendituraseth on arguments discussed in the previous
paragraph. Secondly, with the growth, the companidire more; a fact will increase the number of
workers and the level of social security fundsthlis way, the growth is likely to increase govermme
health expenditures (Xu et al., 2011). Thirdly, tgewth could increase the income and the
consumption of households. Through this channeis iikely to increase health expenditures by
positively affecting the out-of-pocket paymentsisTéffect would be effective only in the case where
the gains of economic growth would be equally disted between the individuals; a fact involves
that the income inequalities would be have to baduced. Fourthly economic growth has the
advantage of increasing the development of finarssistems (Durusu-Ciftci et al., 2017). It is also
likely to reinforce the quality and the quantitymbvided financial services encompassing insumance
ones. In this way, economic growth is a factor fiasburs the development of insurance sector. On
this subject, Guerineau and Sawadogo (2015) hightigat the increase in GDP per capita increase
the life insurance premiums in Sub-Saharan Africauntries. Based on the finding, economic growth
could lead to increase health insurance premiung e@wnsequently private health insurance
expenditures.

Institutional quality (Institutions). the good governance would enable to increasettheal
expenditures. It firstly allows a more mobilizatiohtax revenue which in part finance health system
It could also contribute to the reinforcement ahd best management of health systems. Hence a
composite index is computed through a Principal @ament Analysis (PCA) to account for the
different aspects of governance. This methoda istatistical procedure used to summarize the
information provided by a set of correlated varahinto a composite index. It can be also defireed a
method, which extracts the maximum of variance @ioed in a set of indicatar$his index includes
five components ranged from -2.5 (low level) to Ztbgh level). The first one is government
effectiveness index used in the first chapter. 3éeond one is regulatory quality which captures the
perceptions of ability of governments to formulated implement sound policies and regulations that
allow and promote private sector development. Thiedtone is the voice and accountability
expressing the extent to which a country’s citiaem able to participate in selecting their govemine
as well as freedom of expression, freedom of aationj, and a free media. The fourth one is rules of
law which assesses the perception or the extewhich the agents have confidence in and abide by
the rules of society, and in particular the quatifycontract enforcement, property rights, the qali
and the courts, as well as the likelihood of crame violence. The last one is the control of cdiaup
which refers to the extent to which public poweex&rcised for private gain, including both pettyla
grand forms of corruption, as well as “capturetafesby elites” and private interests. The acrongis
governance variables are respectively “EffectivenéRegulatory, “Voice, “Law and “Corruption.
The results of PCA reported in Table 2.1 reveal tha first factorial axis better explains the irde
variation. It explains 77.62% of total variationtlwn the data. Hence, we construct the index of
governance on the basis of this first factoriabaxi
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Table 2.1: Results of principal component analgsimputing the composite index of governance
(1995-2012)

Component| Component| Component| Component| Component
1 2 3 4 5
Eigen value 3.8810 0.4485 0.3909 0.1604 0.1191
Proportion 0.7762 0.0897 0.0782 0.0321 0.0238
Cumulative 0.7762 0.8659 0.9441 0.9762 1

Effectiveness 0.4672 -0.2952 -0.3209 -0.274y (b718
Variables Regulatory 0.4387 0.1956 -0.7229 0.2322 -0.4390
(Eigenvectors) Voice 0.41 0.812 0.3396 0.0434 0.2353
Law 0.4679 -0.196 0.3209 -0.6363 -0.4847
Corruption 0.4498 -0.4206 0.3951 0.6811 -0.02883

Source: Author ‘calculation using the WGI database.

3.2 Discussion on the variables in the econometnicodel

We follow the same approach used in the literatumethe environmental determinants of health
expenditures. It consists of estimating air potintielasticity against health expenditures. We
transform CO2 emissions and domestic health expaedi into logarithm. This transformation is
adapted in our case. Indeed, the relationship letvimth variables seems to be clearer and more
adjusted when the logarithm of variables is usedy@ic 2.13' comparatively to the case where they
are not transformed (Graphic Z2)This relationship reveals a positive correlatioat remains higher

in the first case compared to the second one.

Graphic 2.1: Scatter plots between the log of C@Bsgions in metric tons per capita and the log of
domestic health expenditures in USD PPP per capita
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%L The reason for which the years 1995, 2000, 20052812 are used in this scatter plots analyseséisiged
and explained in the subsection 4.1.
22 The scatter plots with semi-logarithmic forms rémelso less adjusted than the logarithmic one.
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Graphic 2.2: Scatter plots between CO2 emissiongeitnic tons per capita and domestic health
expenditures in USD PPP per capita
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Source: Author using the GHE and WDI databases.

Furthermore the logarithm of CO2 emissions is lalgffee mean value of variable at the previous

period “t-1"). Based on the results in literatumed the theoretical arguments discussed above, air
pollution does not immediately affect the leveldafmestic health expenditures. Given we test the

conditional effect of CO2 emissions compared toeedl resources for health and to economic

vulnerability; we also lag the variable of extermasources for health and economic vulnerability

index.

The use of lag of external resources for healthalte also allows addressing its potential endoiggne
due to a reverse causality bias. Despite the patesffect of health aid on health expenditureg, th
allocation of external resources for health coutdconditioned by the level of health expenditures
because the main goal of foreign aid is to supih@riess developed countries in the financing eirth
development. On this subject, studies focused endbterminants of health expenditures, more
specifically government health expenditures evakestential endogeneity bias based on the variable
of health aid (Dieleman et al., 2013; Lu et al.1 @D

In addition of external resources for health vdaathere are other explanatory variables suspdoted
be endogenous. These are the life expectancygeteenue, economic growth and urbanization. Their
endogeneity also comes from the reverse causadityden these last ones and total domestic health
expenditures that could affect them. An increadesi@lth expenditures appears in the literaturesta b
factor increasing the life expectancy (Bayati et2013; Jaba et al., 2014). Furthermore, thegdlitee

has also shown that the increasing in total heaXbenditures positively affects GDP per capita
(Chaabouni and Abdernnadher, 2014; Chaabouni e2@l6). Tax revenue could be affected by
health expenditures. A government experiencingaatftl in health funds could for example decide
to tax unhealthy goods to finance health systenat Would have the effect to increase tax revenue.
On this subject, Verguet et al., (2015) have shthat the tobacco taxation in China has produced
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additional tax revenue. Lastly, health expenditweserally allocated in favour of urban zones could
incite the rural individuals to migrate towards tlogvns to use sophisticated healthcare. In view of
these arguments, the other endogenous variabéglition to the variable of health aid are lagged.

The variables used in the econometric model aaddirection of their expected effect on domestic
health expenditures are summarized through TaBleGiven some variables are expressed form in
logarithm in the model whereas others are not toamed; we shall depart from Table 2.3 to interpret
the coefficients associated with each explanatariables.

Table 2.2: Tested specifications in econometric @hod

Variables

Definitions and
assessment units

Specifications

@)

)

@)

Expected effects

Dependent

variable Log. THEPC

Logarithm of total health
expenditures from
domestic sources per
capita (PPP USD)

Log.Pollution.,

First lag of logarithm of
carbon dioxide (CO2)
emissions( metric tons p¢
capita

D

=

Ext Fin.,

First lag of external
resources for health pe
capita (PPP USD)

+or- ornot
significant

EVl.,

First lag of index of
economic vulnerability
(from 0 to 100)

+/-

Log.Pollution*Aid .,

Interactive variable
between the first lag of
logarithm of CO2
emissions per capita an
the first lag of external
resources for health pe
capita

Explanatory
variables

Log.Pollution*EVI,

Interactive variable
between the first lag of
logarithm of CO2
emissions per capita an
the first lag of economic|
vulnerability index

+/-

Life expectancy,

First lag of life expectanc]
at birth

+/-

Old dependency

Percentage of populatio
aged 65 and above (%

=

+/-

Tax.

First lag of tax revenue 4
percentage of GDP (%)

Growth.;

First lag of growth rate o
GDP per capita (%)

o

Urbant-1

First lag of Percentage g
people living in urban
areas (%)

=3

Institutions

Composite index of
institutional quality

Source: Author.
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Table 2.3: Different specifications of economeiriodels

Models Equations Interpretations
Specification with the dependent An increase in one unit of X results in a variatjon
and the explicative variables in Y= o+p.X (an increase or a decrease respectively in case of
level positive or negative coefficient) of Y ifyunits.
Specification with the dependent A 1% increase in X results in a variation (an
and the explicative variables in Log.Y= a+f.Log.X increase or a decrease respectively in case|of
logarithm positive or negative coefficient) of Y [ppo.

An increase in one unit of X results in a variatjon

(an increase or a decrease respectively in case of

positive or negative coefficient) of Y b*L00)
%.

Specification with the dependent
variable in logarithm and the Log.Y=oa+B.X
explicative variable in level

A 1% increase in X results in a variation (ar

increase or a decrease respectively in case|of

positive or negative coefficient) of Y b/L00)
units.

Specification with the dependent
variable in level and the Y= oa+p.Log.X
explicative variable in logarithm

Source: Author.
3.3 Data and descriptive statistics

The variables mainly come from five databases. [Thé&alth expenditures from overall sources,
external resources for health are retrieved froenGllobal Health expenditures (GHE) database. The
emissions of CO2, urbanization, the old dependeatty, and GDP per capita growth are provided by
the World Development Indicators (WDI) databasex Tevenue variables comes from the World
Economic Outlook (WEO) datab&3evhereas the indexes of government effectivenesgylatory
quality, corruption control, voice and accountapiind rules of law are retrieved from the Worldevid
Governance Indicators (WGI) database. Economiceralility index is retrieved from the FERDI
databas® (Feindouno and Goujon, 2016).Table 2.4 reportsidseriptive statistics of used variables.

2 http://www.imf.org/external/pubs/ft/weo/2017/0 1iveata/index.aspx
4 Fondation pour les Etudes et les Recherches féveloppement International.
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Table 2.4: Descriptive statistics (1995-2012)

Variables Mean Std.Dev. Ccv Median Min Max Obseived
Log. THEPC 5.163 1.066 0.207 5.197 2.609 7.248 444
Log.Pollution 13.366 1.356 0.101 13.6 9.737 16.143 444
Ext_Fin 20.020 30.614 1.529 12.020 0.521 318.265 4 44
EVI 36.627 12.809 0.350 35.450 11.388 85.043 444
Life

expectancy 63.441 8.939 0.141 64.744 40.646 78.893 444
doel(ljaendency 4.307 1.555 0.361 3.844 2.340 9.164 444
Tax 23.852 11.224 0.471 22.339 1.001 89.593 444
Growth 2.283 3.213 1.408 2.101 -29.074 13.033 444
Urban 43.102 19.171 0.445 40.990 8.037 87.304 444
Institutions -1.040 1.194 -1.148 -1.009 -4.425 8.00 444
Effectiveness  -0.503 0.566 -1.125 -0.534 -2.143 1.083 444
Regulatory -0.448 0.567 -1.265 -0.440 -2.261 0.916 444
Voice -0.350 0.747 -2.131 -0.324 -2.199 1.224 444
Law -0.516 0.614 -1.190 -0.545 -2.076 1.033 444
Corruption -0.497 0.553 -1.113 -0.545 -1.803 1.165 444

Source: Author ‘calculation using the WGI, the Wihle WEO, the GHE and the FERDI databases. Note:
Std.Dev: Standard Deviation. CV: Coefficient of \adion.

4. Results

4.1 Descriptive analysis on health expenditures andO2 emissions

The goal of subsection is to analyze the distrioutdf domestic health expenditures per capita and
CO2 emissions per capita. The statistical analysdistributions consists of exploring the mean and
the time trend of each variable by region. On $lilject, the calculation of mean on the long peisod
not rigorous. Hence, for all countries, we calcaltite mean of each variable for the four following
years such as 1995, 2000, 2005 and 2012. We falhewVorld Bank classification to get six regions
such as Europe and Central Asia, Latin America @adbbean, East Asia and Pacific, South Asia,
Middle East and North Africa and Sub-Saharan Africa

Concerning domestic health expenditures per cagigafindings reported in Graphic 2.3 reveal that
Europe and Central Asian, Latin American and Cadvtb and Middle East and North African
countries record the highest health expenditurespened to East Asian and Pacific, South Asian and
Sub-Saharan African countries for which domestialtheexpenditures per capita are the lowest. The
second analysis performed on domestic health eXjpees per capita stresses an increasing trend in
all regions. It appears that Europe and Centralasand Sub-Saharan African countries have
respectively experienced the highest and the loimestase in domestic health expenditures peraapit
(Graphic 2.4).
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Graphic 2.3: Distribution of total domestic headtkpenditures in USD PPP per capita by region
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Graphic 2. 4: Time trend of total domestic heakpenditures in USD PPP per capita by region
(1995-2012)
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Regarding CO2 emissions, we globally find that Ppercand Central Asia, Latin America and
Caribbean and Middle East and North Africa are riigions that pollute the most the atmosphere
(Graphic 2.5). The lowest CO2 emissions per cdpitee been observed in Sub-Saharan Africa, in
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South Asia and in East Asia and Pacific. Howewe2012, East Asia and Pacific was ranked among
the three most polluter regions whereas Middle BadtNorth Africa is passed in the group of three
least polluter regions. In addition, we observet B®2 emissions have increased over time in all
regions (Graphic 2.6). This increasing trend hashgarticularly low in the regions that emit thade
the dioxide carbon (South Asia and Sub-Saharanc#friln view of analysis, it appears that the
smallest and the biggest polluters are respectitredyregions which record the least and the highest
levels of domestic health expenditures.

Graphic 2.5: Distribution of CO2 emissions in metons per capita by region
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Graphic 2.6: Time trend of CO2 emissions in metits per capita by region (1995-2012)
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4.2 Econometric regression results based on the et of CO2 emissions on total health
expenditures

Before performing the regressions, we check whdtiere are atypical countries that emit more CO2
compared to the others. The presence of atypiaattdes could result in biases in the estimations.
Hence we depart from a box-plot analysis to sedgpical countries (Graphic 2.7). We find five
countries for which CO2 emissions are greater th&rmetric tons per capita. These are China, Libya,
and Mongolia (at the period 6), Iran (at the pesiddand 5) and South Africa (between the periods 3
and 6).

Graphic 2.7: Box-plot analysis of CO2 emissionmigtric tons per capita (1995-2012)
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Source: Authors using the WDI database.

In view of these last ones, we estimate the modhl and without atypical countries to check whether
they influence the results. The baseline resultestimations are reported in Table 2.5. The results
reveal that the tested model with the three smatifins significantly explains domestic health
expenditures per capita. The Wald test on eachdesiecification provides chi-2 statistics for whic
the p-values are lower than the maximal acceptiibbshold of 10%. Hence the null hypothesis of
this test attesting the non-significance of modal be rejected.

In the specification excluding the interactive abies, we find that CO2 emissions lead to increase
domestic health expenditures. The results showahi#t increase in CO2 emissions per capita leads
to reduce domestic health expenditures per capit®.435% and 0.432% respectively with and
without atypical countries. In other words, a daseeby 1% in CO2 emissions per capita would allow
saving 0.435% and 0.432% of domestic health exparedi per capita respectively with and without
atypical countries. These percentages are respgctguivalent to average reductions of 1.12 and
1.10 USD PPP per capita.
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Table 2.5: Baseline results of linear and condéla@ifects of CO2 emissions in metric tons per teapi
on total domestic health expenditures in USD PRR@egita (1995-2012)

Samples With atypical countries Without atypicaliotries
Specifications (1) (2) 3) (1) (2) 3)
_ 0.435" 0.409" 0.351" 0.432" 0.405" 0.347"
Log.Pollution
(27.707) (22.787) (10.785) (24.954) (20.964) (10)24
Ext Fi -0.001" -0.019" -0.001™ -0.001" -0.019" -0.001™
X 1.
—Ma (-2.447) (-2.767) (-3.109) (-2.551) (-2.788) (-0)18
EVI -0.003™ -0.004™ -0.031" -0.003" -0.003" -0.032™
v (-3.480) (-3.633) (-2.901) (-3.184) (-3.470) (-2093
. _ 0.001" 0.001"
Log.Pollution*Ext_Fin.;
(2.600) (2.614)
. 0.002” 0.002™
Log,Pollution*EVI 4
(2.616) (2.666)
. 0.004" 0.005™ 0.004" 0.005" 0.006™ 0.006™
Life expectancy;
(1.969) (2.682) (2.271) (2.311) (3.057) (2.656)
0.112" 0.110” 0.113" 0.125" 0.124" 0.126"
Old dependency
(8.803) (8.396) (8.398) (9.847) (9.514) (9.347)
T 0.004™ 0.005" 0.004™ 0.004™ 0.005" 0.004™
Ba (5.165) (5.667) (5.106) (5.194) (5.780) (5.204)
Growth 0.006" 0.006™ 0.005" 0.007" 0.007" 0.006™
* (2.820) (2.845) (2.600) (3.192) (3.194) (2.970)
Urba 0.009™ 0.009" 0.009" 0.009" 0.008" 0.008"
fla (11.909) (10.940) (10.549) (10.516) (9.803) (9.474)
o 0.102" 0.104" 0.102" 0.088" 0.090™ 0.086"
Institutions
(8.145) (8.312) (7.774) (6.875) (6.953) (6.393)
-1.645" -1.368" -0.561 1717 -1.423" -0.621
Constant
(-8.650) (-6.329) (-1.293) (-8.635) (-6.420) (-1930
Observations 443 443 443 434 434 434
Wald test : Chi2 Stalistics .5 154 5767.364° 5234.856" 6403.778° 5767.895° 5081.305°

(significance of models)

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.

Next, it appears that an increase in one USD PPBapita of external resources for health resuoles i
decrease in domestic health expenditures per capifal% with and without atypical countries. This
coefficient attests that the allocation of extemeaources for health induces low- and middle-ineom
countries to reduce their domestic resources a&ffiett health. In addition, for one unit increase in
economic vulnerability index, domestic health exgikmes per capita decrease by 0.3% in the
samples including and excluding atypical countries.

In the specification including the interactive \adnies, we find that CO2 emissions continue to
increase domestic health expenditures; whereasrna@kteesources for health and economic
vulnerability lead to reduce the volume to thespeexlitures. It appears that external resources for
health and economic vulnerability contribute tattier increase the positive effect of CO2 emissions
on domestic health expenditures. In other wordscaaontries receiving higher flows of external

resources for health and/or which are more vulderaO2 emissions further increase domestic
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health expenditures. This result can be explainedhb negative effects of external resources for
health and economic vulnerability on domestic teakpenditures.

In the sense where these variables contributedoce2domestic health expenditures, health systems
will benefit from fewer resources to counter tHagkses coming from air pollution. In this way, air
pollution will further increase domestic health ergitures. The mentioned results lowly vary when
atypical countries are removed from the sample. inflaence of external resources and economic
vulnerability on the marginal effect of CO2 emisgoon domestic health expenditures can be
summarized through Graphic 2.8 focused on the samjih atypical countries. We have chosen to
represent graphic by including atypical countriesduse the results do not drastically change when
atypical countries are removed from the sample.clemne continue the analyses with the sample
including atypical countries to keep more inforraatin our investigations. Through Graphic 2.8, it
appears that the marginal effect of CO2 emissiondamestic health expenditures increases as soon
as external resources for health and economic ralbiigy increase.

Concerning the other explanatory variables, it appehat the life expectancy, the old dependency
ratio and tax revenue as percentage of GDP, ecengroivth, urbanization and institutional quality
lead to increase domestic health expenditures gpitec These findings remain robust with the
removing of atypical countries.

Graphic 2.8: Representative graphic of interaatiffect between CO2 emissions in metric tons per
capita and external resources for health in USDcppita and economic vulnerability index on total
domestic health expenditures in USD PPP per céli@5-2012)
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4.3 Testing the effect of CO2 emissions on the stture and the composition of health
expenditures

In the previous analysis, we have found that CO2s&ibns contribute to increase total health
expenditures from domestic sources. Now we arénteshis effect by regarding the components of
health expenditures. It has been impossible taheseomponents of health expenditures coming from
domestic sources because we have not gotten infiermabout the distribution of external resources
for health by type of expenditures.

Hence, we use the components of health expendifuoes overall sources. We follow the most
disaggregated categorization (see above in theestibs 2.1) of these last ones to select four
components such as central government health eipezg] health insurance expenditures, NGOs
health expenditures and out-of-pocket paymentsexgressed not only in PPP USD per capita but
also as share of total health expendittiredll of these variables are retrieved from the li@lbHealth
Expenditures (GHE) database.

Before performing the regressions we shall cartyaodescriptive analysis of various components of
health expenditures and their statistical relatimsvith CO2 emissions. Then we shall estimate on
the one hand the effect of CO2 emissions on themvelper capita of components and on the other
one, their effect on the composition of health exjiires.

4.3.1 Descriptive analysis in the structure and theomposition of health expenditures and their
statistical relationship with CO2 emissions

Firstly, we analyze the level and the time trend¢@position to health expenditures by region. For
each region, we calculate the mean by year of @emovernment health expenditures, health
insurance expenditures, out-of-pocket paymentsNB@s health expenditures as percentage of total
health expenditures (Graphic 2.9). We find in aljions that health systems are majorly financed
through the out-of-pocket payments. That shows thainajor part of low- and middle-income
countries, the out-of-pocket payments remain thamaurce of health financing. After the out-of-
pocket payments, central government expenditurdshaalth insurance expenditures constitute the
second source of health financing respectively astEAsia and Pacific and in Europe and Central
Asia. Generally, the NGOs remain the agents timainfie the least health in low- and middle-income
countries.

Then, the time trend of investigated variables shtlvat health financing through the out-of-pocket
payments has decreased in the major part of regexeept in Europe and Central Asia where it has
not widely varied. The contribution of insurancénesmes to health financing has increased in East
Asia and Pacific, in South Asia and in Europe ardt@l Asia. It has slightly increased and decrgase
respectively in Middle East and North Africa andSob-Saharan Africa whereas it has stagnated in
Latin America and Caribbean. Central governmentthexpenditures and NGOs health expenditures
as percentage of total health expenditures havevidely progressed over time in all regions. In Sub
Saharan African countries, the participation oftcgovernments to health financing has increased.

% The null values of used variables per capita anshare of total health expenditures are remowed the
sample.
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Graphic 2.9: Time trend of composition of total lie@xpenditures from overall sources by region
(1995-2012)
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Secondly, we explore the statistical relationshgtween CO2 emissions per capita and the
components of health expenditures expressed ngtiolJSD PPP per capita and as percentage of
total health expenditures. We focus on the yearstioreed above such as 1995, 2000, 2005 and 2012.
It appears a positive correlation between CO2 aamssand central government health expenditures
(Graphic 2.10), out-of-pocket payments (Graphicl®.health insurance expenditures (Graphic 2.12)
and NGOs health expenditures (Graphic 2.13), gltessed in USD PPP per capita. In addition, we
observe that CO2 emissions statistically incre&gecontribution to health financing of all health
expenditures ‘components (Graphics 2.14 2.15, 2.BXception made for health insurances
expenditures for which the participations diminisheith the increase in CO2 emissions (Graphic
2.16).

101



Graphic 2.10:

Log.central government health expenditures per capita

Scatter plots between the log of @@issions in metric tons per capita and the log of
central government health expenditures in USD P&Rapita
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Graphic 2.11: Scatter plots between the log of @@sions in metric tons per capita and the log of

Log.out-of-pocket payments per capita
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Graphic 2.12: Scatter plots between the log of @@sions in metric tons per capita and the log of
health insurance expenditures in USD PPP per capita
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Graphic 2. 13: Scatter plots between the log of @@sions in metric tons per capita and the log of
NGOs health expenditures in USD PPP per capita
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Graphic 2.14: Scatter plots between the log of @@ssions in metric tons per capita and the log of
central government health expenditures as percemtaiptal health expenditures from overall sources
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Graphic 2.15: Scatter plots between the log of @@issions in metric tons per capita and the log of
out-of-pocket payments as percentage of total nexipenditures from overall sources
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Graphic 2.16: Scatter plots between the log of @@sions in metric tons per capita and the log of
NGOs health expenditures as percentage of tot#thhexgenditures from overall sources
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Graphic 2.17: Scatter plots between the log of @@issions in metric tons per capita and the log of
health insurance expenditures as percentage ohtesith expenditures from overall sources

Log.health insurance expenditures % total health expenditures
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4.3.2 Testing the effect of CO2 emissions on thelume per capita of health expenditures’
components

Here, we use the same econometric method usedsttdhie effect of CO2 emissions on domestic
health expenditures. We firstly test the effect @2 emissions on the components health
expenditures (central government health expendifunealth insurance expenditures, out-of-pocket
payments and NGOs health expenditures) expresdd8InPPP per capita. In the estimations, the all
starting control variables are used, except theraative variables. Like domestic health expendgur
the all components of health expenditures are fitamed into logarithm. Indeed, the relationship
between the last ones and CO2 emissions per cappeaars less perceptible when the health
expenditures ‘components are not transformed iarittlgmic form (Annex 2.2).

The goal of these estimations is to check wheth@2 @missions increase in the same way, the
volume of all components of health expenditureswveler, we admit the presence of reverse causality
bias between the components of health expenditarestly central government health expenditures
(including a large proportion of external resourfeshealth) and the variable of external resoufoes
health. This bias is dampened by the use of fagiof external resources for health variable.

Furthermore, in the model explaining NGOs healtbeexitures, the variable of external resources for
health is excluded because NGOs health expenditmastitute the private component of external
resources for health. They are consequently indudeexternal resources for health. The baseline
results of estimations are reported in Table 2.6.

The results reveal a one again through the Waldaiesach tested specification that the estimated
model significantly explains all of health expendés ‘components. Within the model, the results

show that CO2 emissions lead to increase the volinal health expenditures ‘components. For a

1% increase in CO2 emissions per capita, centraérgment health expenditures, health insurance
expenditures, the out-of-pocket payments and NG&2dtth expenditures, all expressed in USD PPP
per capita, respectively increase by 0.149%, 0.41Q0%66% and 0.170%. It appears that CO2

emissions affect more health insurance expenditmagparatively to the other components of health

expenditures. To confirm these findings, we test isecond series of estimations, the effect of CO2
emissions on the components of health expenditmi@s expressed as share of total health

expenditures and transformed in logarithmic termtie@ same reason evoked above in this subsection
(Annex 2.3).
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Table 2.6: Baseline results of effect of CO2 emissiin metric tons per capita on the components of
total health expenditures from overall sources esped in USD PPP per capita (1995-2012)

Logarithm of

Logarithm of out central Logarithm of Logarithm of
Dependent variabl of pocket government health i_nsurance NGO§ health
pendent variables
payments per health expenditures per expenditures per
capita expenditures per capita capita
capita
. 0.166" 0.149” 0.411" 0.170"
Log.Pollution (7.185) (7.191) (10.624) (3.824)
. 0.001 -0.002" -0.003
Ext_Fin. (1.009) (-3.000) (-1.906)
-0.016” 0.018" 0.010” 0.007"
BVl (-12.769) (10.963) (4.114) (2.396)
. 0.011” 0.017" 0.050" -0.022"
Life expectancy; (4.510) (5.874) (10.767) (-5.695)
0.163" 0.060" 0.031 0.108°
Old dependency (11.117) (4.029) (1.303) (4.412)
-0.004" 0.032” 0.002 0.003
Taxs (-2.362) (15.205) (0.520) (0.929)
0.007" -0.007" 0.007" 0.004
Growth (4.271) (-2.448) (1.968) (1.367)
0.018" 0.009” 0.033" 0.009™
Urban, (12.790) (7.876) (19.578) (3.565)
- -0.059" 0.311" 0.165" 0.090~
Institutions (-4.028) (20.019) (5.400) (3.470)
0.424 -0.956° -7.2317 -0.335
Constant (1.406) (-7.388) (-16.867) (-0.647)
Observations 438 380 190 317
Number of countries 96 90 44 73
Wald test : chi2 statistics 2558.776" 3825.57%" 4250.124" 185.043"

(significance of models)

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
4.3.3 Testing the effect of CO2 emissions on heaktlipenditures’ components as share of total

Here the goal is to identify the components of tieekpenditures which support the most health cost
of air pollution. Let consider for example the campnt X and its contribution o health financing
expressed as follows: (X/total health expenditdrem overall sources)*100. Let also suppose two
specific cases in which CO2 emissions respectivesease and reduce this percentage.

In the first case (positive effect), X supports tmest, health cost of CO2 emissions and their
associated diseases. This positive effect wouldnnmbat air pollution more than proportionally
increases the volume of X comparatively to the @inwtal health expenditures. Given the inclusibn o
X in total health expenditures, the positive eff@ould precisely mean that the increasing effeaiof
pollution on the volume X is higher than the ongénested on the level of the other components of
health expenditures.

In the second case (negative effect), X suppbeddast, health cost of CO2 emissions; a fact avoul
reveal that air pollution less than proportionafigreases the volume of X comparatively to the aine
the other health expenditures ‘components. Thelihasindings of estimations are reported in Table
2.7.

107



Table 2.7: Baseline results of effect of CO2 emissiin metric tons per capita on the composition of
total health expenditures from overall sources $12912)

Logarithm of Logarithm of Logarithm of

Logarithm of o(\:/zrr]rtlrrilent hcgggtﬂénaﬁ; health health
out of pocket g : insurance insurance
. health expenditures . :
Dependent variables payments as . expenditures expenditures
expenditures  as % total
% total health as % total as % total
. as % total health
expenditures ) health health
health expenditures . X
) expenditures expenditures
expenditures
Loa.Pollutio -0.058" -0.130" -0.144" 0.070 0.263"
9 b (-3.291) (-6.321) (-3.884) (1.803) (3.028)
Ext Fi -0.001" -0.004™ -0.001 0.001

—1M (-1.973) (-5.240) (-1.213) (0.709)
V] -0.014" 0.015” 0.015” 0.005 0.093"

t (-10.358) (8.627) (7.340) (2.135) (3.573)
Log,Pollution*EVI 4 -(c_)éoggs)
Life expectan 0.003 0.015 -0.036” 0.032” 0.028"

pectancy, (1.360) (4.396) (-8.719) (6.479) (6.913)
old denendenc 0.025" -0.006 0.054 0.012 0.011
P y (2.250) (-0.287) (2.304) (0.437) (0.486)
- -0.014” 0.019" -0.008" -0.006 -0.002
%1 (-10.329) (10.356) (-2.428) (-1.701) (-0.536)
Growth 0.002 -0.010° 0.003 -0.001 -0.002
1 (0.987) (-4.034) (1.317) (-0.223) (-0.484)
Urba 0.002 -0.001 -0.001 0.016 0.017"
i (1.950) (-1.072) (-0.363) (5.460) (7.075)
Institutions -0.165" 0.170” 0.011 0.163 0.161"
(-13.521) (12.840) (0.395) (6.077) (6.020)
Constant 4.677" 3.3137 4.687" -1.143 -3.990"
onstan (23.532) (27.143) (9.907) (-2.136) (-3.211)
Observations 438 380 317 190 190
Number of countries 96 90 73 44 44

Wald test : chi2 statistics
(significance of models)
Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.

600.016" 849.776" 281.649" 453.301" 953.433"

The estimations show that CO2 emissions decreasedhtribution of central government health
expenditures, out-of-pocket payments and NGOs teatpenditures to health financing. A 1%
increase in CO2 emissions per capita leads to dserthe percentage in total health expenditures of
central government health expenditures, out-of-pbgkayments and NGOs health expenditures
respectively by 0.13%, 0.058% and 0.144%. Howe@2 emissions appear to increase health
insurance expenditures as share of total healterslifures. On this subject, a 1% increase in CO2
emissions per capita contributes in increasingthdakurance expenditures as percentage of total
health expenditures by 0.07%.

The results stress that health cost of air pollutiae to CO2 emissions is more supported by health
insurance schemes. They consequently reveal thabttier agents of health systems, mostly central
government and households (through the out-of-pgopkgments) get used to air pollution and its
associated diseases by reallocating their resourdagour of health insurance development. Thd goa
of this supposed strategy is to counter health @batr pollution. Health insurance schemes haee th
advantage to share the risk coming from diseasgemeral fashion and more specifically from the
ones due air pollution. Consequently, health insceaschemes would allow reducing the cost of
healthcare caused by these diseases. Central goeis could decide for example to increase their
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health resources dedicated to social security andgséholds could be encouraged to subscribe to
private health insurance contracts than directlyhealth fees.

In view of evidences, it would be more interestinogheck whether external resources for health and
economic vulnerability would influence CO2 emissi@ffect on the contribution of health insurance
schemes to health financing. In other words, wengit to know whether the adaptation capacity of
health systems *agents to air pollution and it®eisted diseases would be lower of higher in thetmo
vulnerable countries and in countries receivindhbigexternal resources for health. However, we have
found that external resources for health do nohiaantly affect the percentage in total health
expenditures of health insurance expenditures. Wesarjuently re-estimate the model using as
dependent variable health insurance expenditureshai® of total health expenditures by including
only the interactive variable between CO2 emissiargable and economic vulnerability index (see
the last column of Table 2.7).

We find one again that CO2 emissions increase ¢neeptage in total health expenditures of health
insurance expenditures. It also appears that edenarimerability has the consequence to reduce the
positive effect of CO2 emissions on the contributad health insurance schemes to health financing.
The evidence reveals that the agents of healtlersygsin the most vulnerable countries less get tesed
air pollution and its associated diseases.

4.3.4 Testing the effect of other explanatory varisles on the structure and the composition of
health expenditures.

- Looking at the control variables, we find thatesral resources for health reduce the volume per
capita of central government health expenditured arsurance expenditures but they do not
significantly affect the one of out-of-pocket payrtee They modify the composition of health
expenditures by reducing the share of out-of-pogkayments and central government health
expenditures.

- Economic wvulnerability increases central govemnméealth expenditures, health insurance
expenditures and NGOs health expenditures butitdses the out-of-pocket payments, all expressed
in per capita. It modifies the composition of hkeatixpenditures by increasing the share of central
government health expenditures, NGOs health expgediand health insurance expenditures and by
decreasing the one of out-of-pocket payments.

- The life expectancy increases central governrheatth expenditures, health insurance expenditures
and the out-of-pocket payments and decreases N@&thtexpenditures, all expressed in per capita.
It modifies the composition of health expenditut®sincreasing the share of central government
health expenditures and health insurance expemnditand by decreasing the one of NGOs health
expenditures.

- The old dependency ratio increases the out-okgogayments, central government health
expenditures and NGOs health expenditures peracdqit it does not significantly affect health
insurance expenditures per capita. It modifiesctiraposition of health expenditures by increasimy th
share of out-of-pocket payments and NGOs healtbredifures.

- Tax revenue increase central government healpiereditures per capita and decrease the out-of-
pocket payments per capita. They do not signifigaaffect the volume per capita of NGOs health

expenditures and health insurance expendituresodiifies the composition of health expenditures by
increasing the share of central government heafplereditures and by decreasing the one of out-of-
pocket payments, NGOs health expenditures andhhiealirance expenditures.
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- Economic growth contributes in increasing theunaé per capita of out-of-pocket payments and
health insurance expenditures. It reduces centreérgment health expenditures per capita but its
effect on NGOs health expenditures does not smanfi It modifies the composition of health
expenditures by decreasing the share of centrargawent health expenditures

- Urbanization leads to increases the volume ppitaaf all health expenditures’ components and
modifies their composition by increasing the shafreealth insurance expenditures and out-of-pocket
payments.

- Institutional quality contributes in increasingntral government health expenditures, health
insurance expenditures and NGOs health expendiauréslecreases the out-of-pocket payments, all
expressed in per capita. It modifies the shareeafth expenditures by increasing the share of aentr
government health expenditures, health insuranperaitures and by decreasing the one of out-of-
pocket payments

5. Conclusion

While the challenge of improving their populatichealth status is not yet completely met due to the
shortfall in financial resources for health, lowdamiddle-income countries have to face a new
constraint: environmental degradation, particulailypollution and its financial costs for theiratif
system. In the context of universal health coveiagdementation and achievement, countries need to
reduce air pollution to save funds for health. Tarity this assumption, the chapter has suggested
exploring the empirical effect of air pollution apgimated by CO2 emissions in metric tons per
capita on health expenditures. We use a unbalapeeél-data model encompassing 99 low-and
middle-income countries over the period 1995-2002-divided into six sub-periods of three years:
1995-1997, 1998-2000, 2001-2003, 2004-2006, 20@B-2d 2010-2012.

We focus on the Feasible Generalized Least Sqestenator. The econometric model is controlled
for the demographic factors including urbanizat{tire percentage in the total population of persons
living in urban areas), the old dependency ratie (percentage of elderly individuals aged 65 and
above), institutional quality approximated by a pasite index (including four sub-indexes such as
government effectiveness, regulatory quality, thiee and accountability, rules of law and the cantr
of corruption), the life expectancy at birth measgrhealth status, economic growth, tax revenue,
external resources for health and economic vulril@yab

We have tested the effect of CO2 emissions not onlyotal domestic health expenditures per capita
but also on the components of total health expereit from overall sources such as central
government health expenditures per capita, heakbrance expenditures per capita, NGOs health
expenditures per capita and the out-of-pocket paysnger capita. We have also estimated this effect
on the composition of health expenditures to idgrttie agents intervening in health financing for
with the budget allocated to health financing is thost affected by air pollution and its associated
diseases. Furthermore, we have explored the faetbrsh could influence air pollution effect on
health expenditures. We have tested interactivereffoetween CO2 emissions and external resources
for health and between CO2 emissions and econanimerability.

Our investigations reveal the following evidences:

- Air pollution increases total health expendituiresn domestic sources. This effect remains higimer
the most vulnerable countries and in ones thaivecaore external resources for health (due ta thei
fungibility effects).
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- Air pollution increases the per capita volumecehtral government health expenditures, health
insurance expenditures, NGOs health expenditures tha out-of-pocket payments. This effect
remains higher on health insurance expenditures.

- Air pollution modifies the composition of healéxpenditures by decreasing the share of all
components of health expenditures; exception madédalth insurance expenditures for which the
contribution to health financing increases withgotlution.

- Health insurance schemes remain the only aggohied in health financing for which the budget is
more affected by air pollution and its associatsgases. They support the most, health cost coming
from air pollution.

- The shift in the composition of health expendigiccould translate into a form of adaption to air
pollution and its associated diseases, from ag#riiealth systems, towards health insurance schemes

- The capacity of adaption appears lower in thstmalnerable countries in which health insurance
schemes are still less developed, mainly becausdasfational and cost barriers.

- All evidences remain robust even when atypicaintoes have removed from the sample.
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6. Annexes

Annex 2.1: Baseline results of CO2 emissions inrimé&bdns per capita effects on total domestic tealt
expenditures per capita by using fixed effects m{95-2012)

Sample With atypical countries Without atypicalintries
Specifications (1) (2) 3) (1) (2) 3)
_ 0.168" 0.128 0.109 0.167" 0.127 0.106
Log.Pollution
(3.046) (2.291) (1.823) (2.993) (2.243) (1.740)
Ext Fi 0.001 -0.03% 0.001 0.001 -0.033 0.001
X .
=M (0.726) (-2.961) (0.758) (0.734) (-2.931) (0.773)
EVI 0.007 0.009" -0.036 0.008 0.009" -0.037
o (1.879) (2.280) (-1.926) (1.878) (2.282) (-1.935)
0.002" 0.002”
Log,Pollution*Ext_Fin.,
(3.024) (2.995)
0.003" 0.003"
Log,Pollution*EVI 4
(2.375) (2.382)
_ 0.014 0.023" 0.013 0.015 0.023" 0.013
Life extpectancy,
(2.086) (3.108) (1.836) (2.028) (3.022) (1.741)
0.250" 0.245" 0.263" 0.250" 0.244" 0.264"
Old dependency
(6.854) (6.787) (7.183) (6.675) (6.608) (7.021)
T 0.006" 0.006" 0.005 0.005" 0.005" 0.005
aX.
X1 (2.199) (2.234) (2.057) (2.107) (2.151) (1.960)
Growth 0.005 0.007 0.005 0.006 0.007 0.005
ro _
' (1.237) (1.619) (1.205) (1.280) (1.643) (1.260)
Ut 0.004 0.004 0.002 0.003 0.003 0.002
roan.
fla (0.683) (0.732) (0.390) (0.503) (0.542) (0.267)
sttt 0.032 0.048 0.040 0.036 0.052 0.044
nstitutions
(0.879) (1.327) (1.118) (0.977) (1.409) (1.203)
0.421 0.425 1.308 0.437 0.436 1.358
Constant
(0.541) (0.555) (1.527) (0.554) (0.562) (1.558)
Observations 372 372 372 363 363 363
E]'jgaetl')s“cs (significance of 14.928" 14763 14233 14156 14038 13539
Wald testof Chi2 1996.28 1998.78 1982.92 2011.96 2015.43 1998.62
heteroskedasticity Statistics
P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Wooldridge test o
of serial F-statistics 88.789 93.329 93.709 87.880 ®.12 93.863
correlation
P-value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
R? 0.337 0.359 0.351 0.331 0.353 0.345

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Annex 2.2: Scatter plots between CO2 emissionsatrioitons per capita and the components of total
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Annex 2.3: Scatter plots between CO2 emissionsatrioitons per capita and the components of total

Central government health expenditures % total health expenditures
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Health insurance expenditures % total health expenditures
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Annex 2.4: Descriptive statistics of supplementagiables (1995-2012)

Variables Mean Std.Dev. CcVv Median Min Max Observation

Log. Central government health 3.827 1.203 0.314 3.938 0.507 6.389 382

expenditures per capita

Log. Central government health

expenditures

Log. Health insurance 3.702 1.724 0.466 4.040 -0.594 6.682 192
expenditures per capita

Log. Health insurance

expenditures

Log. Out-of-pocket payments 4 184 1.044 0.249 4.178 1.030 6.714 434
per capita

Log. Out-of-pocket payments 3486 0.670 0192  3.710 1.140 4.453 434

% total health expenditures

Log. NGOs health expenditures 1 gng 1.157 0.640 1.815 -0.944 4.569 315
per capita

%expenditures

Source: Author using the GHE database. Note: Std.B&ndard Deviation. CV: Coefficient of Variation
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Annex 2. 5: Matrix of partial correlations (199512)

THEPC CGHE PC| CGHE THE HIE_PC HIE_THH OOP_P OHE | NGOHE_PC| NGOHE_THH

THEPC 1

CGHE_PC 0.6227 1

CGHE_THE -0.0719 0.5431 1

HIE_PC 0.8206" 0.2206" -0.2574" 1

HIE_THE 0.6140" 0.1593 -0.1923 0.8787" 1

OOP_PC 0.813% 0.4080" -0.2187" 0.4497" 0.2277" 1

OOP_THE -0.1896 -0.3460" -0.5165" -0.4564" -0.5807" 0.2310" 1

NGOHE_PC 0.2878 0.2472" -0.0533 0.2851 0.2655" 0.0778 -0.2546 1

NGOHE_THE -0.3206 -0.2515" -0.1657" -0.2217 -0.2507" -0.2870" -0.0886 0.578% 1

Pollution 0.7212 0.3997" -0.0583 0.5245 0.3955" 0.5507" -0.1895" 0.1180 -0.3046~

Life Exp 0.5881" 0.4439" 0.0924 0.4714" 0.4758" 0.5547" -0.1184 -0.0183 -0.3326

Ext_Fin -0.1020 0.0456 0.0909 -0.0677 -0.0422 -0.1852 -0.3928" 0.4403" 0.3147"

EVI -0.3030" -0.0163 0.3717 -0.1211 -0.1616 -0.3505" -0.2903" 0.0679 0.2447

Old dependency 0.6513" 0.4418" -0.0282 0.5077 0.4875" 0.5873" -0.0783 0.0414 -0.2918

Tax 0.1228" 0.3284" 0.3106" 0.0742 0.1386 0.0143 -0.4473 0.1731 -0.0441

Growth -0.0251 -0.1701 -0.1937" 0.0727 0.1294 -0.0491 0.0556 0.0056 -0.0528

Urban 0.6480" 0.3129" -0.1001 0.5809" 0.6062" 0.5691" -0.0466 0.131% -0.2540"

Institutions 0.5126 0.5253" 0.2904" 0.4429" 0.4482" 0.2784" -0.4729" 0.1382 -0.2619"
Pollution Life_Exp Ext Fin EVI POP65 Tax Growth irp Institutions

Pollution 1

Life Exp 0.4497" 1

Aid -0.0545 -0.0217 1

EVI -0.2653" -0.1985" 0.3834" 1

Old dependency 0.5156° 0.7284" -0.1177 -0.2751" 1

Tax 0.1685" 0.0987 0.4342" 0.3169" 0.0153 1

Growth -0.0405 0.0696 -0.0152 -0.0780 0.1155 -0.0815 1

Urban 0.544% 0.4418" -0.1694" -0.3629" 0.4252" 0.1248" -0.0730 1

Institutions 0.3866 0.4939" 0.1586" -0.0492 0.4939 0.2249" 0.0901 0.2358" 1

Source: Author ‘calculation using the WGI, the Wihle WEO, the GHED and the FERDI databases. NotdEE®C, HIE_PC, OOP_PC and NGOHE_PC respectively

refer to central government health expenditurealthénsurance expenditures, the out-of-pocket paysiand NGOs health expenditures in per capiBadeiars.

CGHE_THE, HIE_THE, OOP_THE and NGOHE_THE respetyivefer to central government health expenditunesth insurance expenditures, the out of-pocket

payments and NGOs health expenditures as perceotaggl heath expenditures. Life_Exp is the #fgectancy at birth.
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Annex 2. 6: List of studied countries

Algeria, Angola, Bangladesh, Belize, Benin, Bhutduylivia, Botswana, Brazil, Burkina Faso,
Burundi, Cambodia, Cameroon, Cabo Verde, Centraic&fi Republic, Chad, China, Colombia,
Congo Democratic Republic, Congo Republic, CostaaRiCote d'lvoire, Djibouti, Dominican
Republic, Ecuador, Egypt Arab Republic, El Salvaddji, Gabon, Gambia, Ghana, Grenada, Guinea,
Guinea-Bissau, Guyana, Haiti, Honduras, India, teda, Iran Islamic Republic, Jamaica, Jordan,
Kenya, Kiribati, Lao PDR, Lebanon, Lesotho, Libi#adagascar, Malawi, Malaysia, Maldives, Mali,
Mauritania, Mauritius, Mexico, Micronesia, MongaliMorocco, Mozambique, Myanmar, Namibia,
Nepal, Nicaragua, Niger, Nigeria, Pakistan, Pandfapua New Guinea, Paraguay, Peru, Philippines,
Rwanda, Samoa, Sao Tome and Principe, Senegala &ieone, Solomon Islands, South Africa, Sri
Lanka, St. Lucia, St. Vincent and the Grenadinesla8, Suriname, Swaziland, Syrian Arab Republic,
Tanzania, Thailand, Togo, Tonga, Tunisia, Turkegahba, Vanuatu, Vietham, Yemen Republic,

Zambia.
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Chapter 3: The role of prepayment health financingor health
improvement in Sub-Saharan African countries

1. Introduction

In the framework of implementation of universal lieacoverage in low- and middle-income
countries, sustainable health financing remaingy dhallenge, which would allow them to further
improve health status of population. In these ceesit health fees continue to limit the accessb a
the use of healthcare. Furthermore, the out-of-pbplayments generally tend to result in financial
hardship due to catastrophic health expendituréshadontribute to impoverish households. Hence, it
Is important for countries to progressively redtlue contribution of out-of-pocket payments to healt
financing and to increase the volume and the pésigenin health expenditures of resources from
prepayments sources. Let remember that prepayneaithhresources refer to all funds which are
pooled to finance later healthcare of people. Imt@oy of out-of-pocket payments, prepayment health
expenditures have the benefit to share the disggigeamong the individuals and the agents involved
in health financing. Through this risk-sharing alsalled cross-subsidization, prepayment health
expenditures would allow health improvement in l@amd middle-income countries.

Among low- and middle-income countries, Sub-Sahakhita remains one of regions in which the
part of out-of-pocket payments in health financiagmportant (Mathonnat, 2010). Furthermore, in
this region, health fees are a key impediment whinlts the access of individuals to healthcaree Th
hard access to healthcare could explain the lovitth@aitcomes in the region. Accordingly, it is
relevant to know whether prepayment health exparahtsignificantly enhance health status in Sub-
Saharan African countries.

However, the current level of prepayment healtheexiitures is not sufficient to meet with all of
population’ health needs and to insure a total. freethermore, the free generally tends to resu#t i
useless induction of health demand. Hence, it cessary that households contribute, even lowly, to
health financing. In this way, strategies must denfi to allow for these last ones to participate to
health financing, without experiencing a povertyaiion. On this subject, international remittances
and financial development would allow increasinggeholds’ incomes; a fact will give to individuals
mostly the poorest, the opportunity to finance & pahealthcare ‘costs. In this context, interoatl
remittances and financial development would consety contribute to the enhancement of health of
population. Hence, it would be also important teawhether international remittances and financial
development would reinforce the effect of prepayiegrlth expenditures on health status in Sub-
Saharan African countries.

The literature has documented the effect of pregayrhealth expenditures on health indicators in
developing countries. Some studies have focusdtetotal level of prepayment health expenditures;
whereas others have been interested by the speoifiponents of these expenditures. However, the
effect of total level of prepayment health expemdis on health status has not been studied in Sub-
Saharan African countries. Moreover, for the mom#irgre are no studies focusing on these countries,
which test differential effects of prepayment hieakpenditures on health status based on the dével
received international remittances and financialettgpment’ degree. The present chapter aims to
empirically address the following questions: Do gagment health expenditures contribute in
enhancing health status in Sub-Saharan Africantdesf Do international remittances and financial
development influence the effect of prepaymenttheakpenditures on health status in Sub-Saharan
African countries?
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The rest of chapter is structured as follows. TeetiBn 2 presents the theoretical framework in Wwhic
we firstly discuss the extent to which the prepaynsehemes would constitute a sustainable source of
health financing in Sub-Saharan African countri&scondly, in this section, we focus not only on the
literature review based on the works which have igogily investigated the effect of prepayment
health expenditures on health status but also enatgument supporting the assumption based to
which international remittances and financial depetent would reinforce the potential positive
effect of prepayment health expenditures on hesttus in Sub-Saharan African countries. Next, the
Section 3 defines the methodological framework hicl the econometric model, the variables and
used data are presented. Then, we discuss thésres@dection 4 and finally, the Section 5 suggests
some conclusions, whereas the Section 6 is devotid annexes.

2. Theoretical framework

2.1 Why promote the prepayment schemes in healthnfancing in Sub-Saharan Africa
countries (SSA)?

There are three main reasons motivating healtimdiing through the prepayment schemes in SSA.

2.1.1 Health fees remain a financial impediment lifing the access to and the use of healthcare

Since the Bamako initiative in 1987, the Africaruntries implemented cost-sharing schemes, which
consisted in that the users (households) and tmencmities contribute to the financing of healthcare
The main goal of this strategy was to improve tiistesns of cost-recovery and to induce health
structures to provide quality medical cares. Thaalth policy wasn't enough sustainable because it
has resulted in a decrease in access to and iofusealthcare. Healthcare ‘costs assumed by the
patients were a financial constraint leading thputations, mostly the poorest to limit their use of
healthcare. Evidence has been found that the ttamh of health fees in some Sub-Saharan African
countries has resulted in a decrease in use dhicaeat. That is the case of Kenya, Ghana, Zamladla an
Congo Democratic. Willis and Leighton (1995) shdwttthe introduction of cost-sharing schemes in
Kenya has led to reduce the outpatient attendamc@y%, 46% and 33% respectively at provincial
hospitals, district hospitals and at health centBiitwum (1993) finds that the fee-for-service
introduced in 1985 in Ghana has contributed in ekeging the outpatient clinic attendances by 40%.
Blas and Limbabala (2001) shed light a drop in atgmt attendances by 35% after fees were
introduced in Zambia between 1993 and 1997. IneZ@r-Congo Democratic), Haddad and Fournier
(1995) uses a cohort of 21 rural centres coveriB@-anonth period from January 1987 to December
1991 and have observed a decrease in health setycé0%. They find out that 18% to 32% of this
reduction is explained by the costs of healthcare.

Hence, given the decrease in use of healthcaresastesharing schemes have been abolished in the
major part of Sub-Saharan African countries. Afthis abolition, it has been observed an increase i
use of healthcare. On this subject, Burnham e2@04), working on 10 Ugandan health districts
encompassing 78 health facilities, find that whik £nd of cost-sharing, the mean monthly number of
new visits has increased by 53.3% among all stuididididuals and by 27.3% among children aged
under-five years. They also observe that the meamtity re-attendances have risen by 24.3% among
the studied population and by 81.3% among childrged under-five years. Xu et al., (2003) have
used data from National Household Survey undertakd®97, 2000 and 2003 in Uganda. They stress
that the eliminating user fees has increased tleeafishealthcare in this country. However, this
increase was low in non-poor people but high antbhegpoorest. In South Africa, the fees for children
aged under-six years and for pregnant women andheges for primary healthcare were eliminated
in 1997. After the abolition of fees and chargedlkiwson et al., (2001) observe that attendances fo
curative services in Hlabisa Health district (So@iffica) have doubled.
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2.1.2 The out-of-pocket payments lead to poverty

The second argument in favour of the use of preeayrschemes in health financing comes from the
fact that the out-of-pocket payments lead to pgvbyt resulting in catastrophic health expenditures.
On this subject, Su et al., (2006) carried out stigations on the determinants of catastrophictheal
expenditures in Burkina Faso. They used data fraund district household survey encompassing
800 households over the period 2000-2001. Fromstinidy, it appears that in this health district, 6%
to 15% (per the catastrophe threshold) of totalskbolds incurred catastrophic health expenditures.
They also stress that 8% to 18.9% of total housishalith diseases incurred catastrophic health
expenditures. The most interesting result of thisdy attests that the utilization of healthcare,
especially modern medical care, has increasedske of financial hardship.

Through catastrophic health expenditures, the &pboket payments generally impoverish the
vulnerable people and further increase povertydemwie among the poorest. In the vulnerable
populations, the increase in out-of-pocket payméatds to reduce the saving and disposal income of
households, which must be previously allocated tteeroexpenses items such as the purchase of
essential goods. Among the poorest, the out-of-g@oplyments induce households to sell their assets
and to borrow for financing the use of healthcare.

On this subject, Leive and Xu (2008) attempt tontdg the determinants leading households to cope
with the out-of-pocket payments by borrowing angldeng their assets. They focus on data from the
World Health Organization survey on 15 Sub-Sahdfitan countries over the period 2002-2003.
They have firstly found that 23% (in Zambia) to 69¥ Burkina Faso) of households borrowed and
sold their assets to cope with the out-of-pockgtnts. They have majorly observed that households
with higher impatient expenses were more likely borrow and deplete assets, compared to
households which finance outpatient or routine theate. Consequently it seems that the inpatient
fees are very costly for households and impovahsm much more. The authors undermined that this
tested hypothesis is not effective for Burkina Fédamibia and Swaziland. Concerning Burkina Faso,
it appears that the drugs ‘purchase is the maimcsolikely to induce households to borrow or to
deplete assets. In this country, specifically iruNe health district, Mugisha et al., (2002) fouhdtt
80% of out-of-pocket payments are allocated to sifpgrchase. They have also observed that 78.9%
of households borrowed money to pay for healthoahereas 14.1% sold their assets. Thereby, it is
necessary to progressively reduce the share affepicket payments.

2.1.3 The advantages related to prepayment healtinfincing

In view of arguments supporting the elimination ajst-sharing schemes and the progressive
reduction of out-of-pocket payments in health fitiag, it would be important to find sustainable and
equitable mechanisms to finance health systemuumS&haran African countries. On this subject,
prepayment health financing generally approximdigdorepayment health expenditures (Xu et al.,
2011) would be appropriate to do that. Hence, veeuwdis the extent to which these expenditures
remain a no fairest source of health financing.

In contrary to the out-of-pocket payments, the pyapent schemes would be favourable for health
financing. On the one hand, through the cross didadion, they allow health system ‘agents such the
government, the foreign sponsors and the NGOsieméie healthcare in favour of households. On the
other hand, through the insurance systems, thgy pebple to get healthcare in case of disease
episode. The prepayment mechanisms give also th&hjldy to the richest to finance healthcare for
the poorest. By sharing the disease risks, thee@ser in prepayment health expenditure would
contribute in increasing the access to and theotieealthcare in favour of population, particulaithe
poorest. In this way, this increase will probabiyiprove health status in Sub-Saharan African
countries.
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Furthermore, the increase in prepayment healthreltpges in Sub-Saharan African countries would
contribute in reducing the share of health finaganoming from the out-of-pocket payments. Through
this channel, it would reduce the risks of finahbi@dship and consequently poverty incidence, kvhic
generally tends to deteriorate health status.

2.2 Selective literature review on the effect of @payment health expenditures on health

In the literature, prepayment health expendituréscte on health status has been documented on
developing countries, particularly on African arubSSaharan African countries.

Concerning developing countries, one study sucM@®no-Serra and Smith (2013) has focused on
total prepayment health expenditures. From thidystit appears that prepayment health expenditures
lead to significantly reduce under-five mortaligte.

The other studies carried out their investigationsthe specific components of prepayment health
expenditures such as prepayment health expendiftons private sources and government health
expenditures (see Figure 2.1). From these last, ahappears that voluntary health expenditures do
not significantly affect health status measuredhgyunder-five mortality rate and the female andema
adult mortality rates (Moreno-Serra and Smith, 2011

As far as government health expenditures, eviderereain mixed. The first group of authors found
that government health expenditures contributeducing the under-five, the infant, the materna an
the female and male adult mortality (Gupta et2002; Wang, 2002; Baldacci et al., 2003; Issa and
Ouattara, 2005; Bokhari et al., 2007; Moreno-Samd Smith, 2011). In addition to these evidences,
Moreno-Serra and Smith stress that comparativelfentale and male adult mortality; the effect of
government health expenditures on under-five mioytesl higher.

The second group found the same evidences at rdte but it adds that the poor people are more
fostered by public health financing (Anand and R&wa, 1993; Deolalikar, 1995; Bidani and
Ravaillion, 1997; Gupta et al., 2003). It highligtihat government health expenditures improve healt
measured by the under-five, the infant and the gie¢rmortality and by the life expectancy at birth.
However, this effect appears greater in the poorest

In contrary to the two firsts, the third group faluthat government health expenditures remain a low
preacher for health improvement, particularly foe treduction of infant and under-five mortality.
Based on evidences raised by this group of studieppears other factors which more affect health
status. There are for example, the GDP per capitgaincome inequalities, the female education, the
ethnic fragmentation, the predominance of Musliffit{er and Pritchett, 1999), the fertility rateeth
female participation in the labour force, the GN# papita (Zakir and Wunnava, 1999); the better
access to healthcare facilities (Turner, 1991) amdmproved sanitation (Carrin and Politi, 1996;
Kamiya, 2010). Filmer and Pritchett (1999) attertgpiexplain the low contribution of government
health expenditures by the ineffectiveness of nadieatments and the gap between the allocation of
public health resources and the needs met by thedoals.

The fourth concludes that concludes that the efiegpvernment health expenditures on health status
depends of governance. It stresses that the negeftiect of government health expenditures on the
under-five and infant mortality is lower in coumfsiwhere governance, assessed by the effectiveness
of policies and institutional quality (Wagstaff alaeson, 2004), the quality of bureaucracy and
corruption perception (Rajkumar and Swaroop, 208&) government effectiveness (Farag et al.,
2009), is jeopardized. This effect comes from #e that the fragility of institutions underminé®t
effective provision of health services and consatijygesults in limited used of government health
resources and in a shortfall in incitation mechasisn public health sector (Lewis, 2006).
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Concerning African/Sub-Saharan African countriég, investigations focused on government health
financing. Evidences remain the same and revealginernment health expenditures contribute in
reducing the infant and under-five mortality ané theaths and in increasing the life expectancy at
birth (Atake, 2004; Akinkugbe and Afeikhena, 208@yanwu and Erhijakpor, 2009; Akinkugbe and
Mohanoe, 2009; Novignon et al., 2012). Furthermoregub et al., (2012) carried out their
investigations on Nigeria and found that corruptontrol reduces the negative and positive effetts
government health expenditures respectively onitlfient and under-five mortality and the life
expectancy. In view of these evidences and as omadi above, there is no study which has
investigated the effect of total prepayment heattpenditures on health in Sub-Saharan African
countries. The detailed information about the ditere are reported in the Annex 3.1)

2.3 Does prepayment health financing is sufficiento meet with health needs of
population in Sub-Saharan African countries?

The literature supports that prepayment healtmfimay is appropriate for health improvement in low-
and middle-income countries. In Sub-Saharan Africanntries, the per capita level of prepayment
health resources and their contribution to heattaricing remain low comparatively to health needs
met by the individuals.

We depart from the Global Health Expenditures degalto analyze prepayment health expenditures
in Sub-Saharan African countrfésHere, prepayment health expenditures are disggtge into
health insurance expenditures, NGOs health expgediind government health expenditures.

The analyses reveal that the level and the conimibtio health financing of health insurance scheme
and NGOs remain low. Furthermore, it appears tbaegment health expenditures per capita are low
comparatively to the minimum threshold of 86 USDr person recommended by Mcintyre et al.,
(2017) to progress towards universal health coweragaddition, we observe that the percentage of
budget prioritization has slightly increased bunains insufficient based on the recommendation of
Abuja Initiative (15% as threshold).

- Health insurance expenditures: their per calgit@l has slightly increased over time averagely
passing from 30.77 USDPPP in 2000 to 32.48 USD PPP in 2012. Their péagenin total health
expenditures has slightly decreased averagely magsom 14.06% to 13.99% between 2000 and
2012.

- NGOs health expenditures: in per capita and asepéage of total health expenditures have slightly
increased over time. Their volume per capita isayely passed from 7.63 USD PPP to 10.51 USD
PPP between 2000 and 2012. Their share in healihding is averagely passed from 9.38% in 2000
to 10.45% in 2012.

- Government health expenditures: their per capilame has increased between 2000 and 2012,
averagely passing from 19.86 USD to 44.37 &fSOheir share in total public expenditures is
averagely passed from 8.94% in 2000 to 9.90% ir2201

In view of these observations, Sub-Saharan Africanntries need to find strategies which would
allow for their population to contribute to heafihancing, without facing up the risk of financial
hardship.

% \We focus on the sample which will be used foreébenometric investigations and will be presentedetails
in the remainder of chapter.

" The amounts have been deflated.

%8 Expressed here in Current dollars 2010.
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2.4 Do international remittances and financial deviepment allow for households to
contribute to health financing without experiencingpoverty situation?

International remittances and financial developmamild be channels by which households could
finance healthcare, without running the risk toilpoverished. By that, they could further reinforce
the potential negative effect of prepayment healpenditures on health status. Here we discuss the
extents to which international remittances andrfai@ development could reinforce health financing
by households without putting them into poverty.

2.4.1 International remittances

International remittances: can be defined as “pha private welfare system that transfers purcttpsi
power from relatively richer to relatively pooreembers of a family or a community” (Gupta et al.,
2009). They could contribute to poverty reducti@ufta et al., 2009; Adams, 2006) and to health
improvement (Duryea et al., 2005; Fajnzylber angdzy 2007; Chauvet et al., 2008; Zhunio et al.,
2012 in Sub-Saharan African countries.

- International remittances and poverty reductiamernational remittances constitute supportsifun
allowing people to do business and rewarding d@s/i They also allow for the individuals to access
to formal financial services through the savingveers proposed by financial institutions. Through
this channel, they would contribute in eradicafogerty which also appears as a factor that imgove
health.

- International remittances and health improvemetwo channels could be discussed. Firstly,
remittances allow for the households to financdtheare, a fact would increase the access to and th
use of healthcare. On this subject, Drabo and Efg&kEL) found that international remittances lead t
increase the access to child health service impiexti countries. Secondly, international remittance
also increase household’s income for consumptiarat@y and Blankson, 2004; Combes and Ebeke,
2011). They could serve to improve nutritional s$abf people, and to particularly reduce the
undernourishment of children (Frank and Hummer 22®0at generally tends to cause child deaths.

2.4.2 Financial development

Financial development can be understood as a @obgswhich a financial system becomes
profitable, accessible, effective, stable, divédifand opened to international markets (Meisel and
Mvogo, 2007). It appears as a key driver that doates to poverty reduction and to health
improvement.

- Financial development and poverty reductidimancial development would reduce poverty by
directly facilitating the access of population tmaihcial services; a fact allows an increase in
households’ income. It would also reduce poverty fogtering economic growth. It allows
accumulation and growth of capital productivity dbgh five channels such as: the saving
mobilization, the better risks management, the calion of resources to the most profitable
investment projects, the monitoring of financedjgets and the facilitation of exchanges in goods$ an
services (Levine, 1997). On this subject, Kiendoglze(2010), Donou-Adonsou and Sylwester (2016)
and Boukhatem (2016) found a negative effect ddrfaial development on poverty respectively in
ECOWAS Community of West African States), in depéhg and in low-and middle-income
countries.

- Financial development and healtfinancial development effect on health has bemestigated by

Claessens and Feijen (2007). They found financetebpment improves health by reducing
undernourishment prevalence and child mortality laypdhcreasing the life expectancy. The effect on
undernourishment passes through a reduction ofriacimequalities and an increase in agricultural
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productivity. In general way, they identify four mahannels through which financial development is
likely to affect health.

In the first channel, they stress that financialedepment enables households to get additional
revenue that are invested in their welfare improzsin{better housing); a fact is likely to reduce th
probability of hygiene-related diseases. Furtheamnuiith financial services provided, households are
not obliged to sell their assets and/or to borrowdetting and using healthcare (Parker et al.pp00
Indeed, the additional revenue resulted from firgndevelopment would allow for households to
purchase healthcare in case of diseases ‘episodaldition, there are households that are struck by
diseases such as for example, diabetes and reihalefafor which the treatment is costly and
permanently necessitate care. In this way, findmgaelopment would allow for these households to
keep their income streams relatively stable arfthemce healthcare caused by these diseases.

The second channel focuses on investments forhe@lbancial development is favourable for
economic growth and consequently fosters investsnénthealthcare infrastructure. Through this
channel, it would improve health by facilitatingethccess of households to healthcare.

The third channel passes through education. Indiehcial development tends to increase the access
to education and to enhance the gain from schgolinfact would be consequently beneficial for
household health.

The fourth channel refers to gender equality e$feEhe access to financial services leads to empowe
women who contribute to health conditions improveme household. Comparatively to men, women

generally take better care of their children ardcate more of their budget to the improvement of

household welfare. That will foster the improvemaerit health status of household ‘members,

particularly, children.

Through these arguments, the allocation of intéwnat remittances and financial development would
be potential channels through which the improvenedigict of prepayment health financing on health
status could be reinforced.

3. Empirical framework

To test the effect of prepayment health financinghealth, we focus on an unbalanced panel-data
model covering 31 Sub-Saharan African countriesr dlie period 1996-2012. The data source of
variables is presented in subsection 3.6.

3.1 Dependent variables

We propose to work on child and maternal healtlegipregnant women and children are the most
vulnerable populations in Sub-Saharan African coesit Child health is approximated by the under-
five mortality rate (Under5). It measures the numbkinfants dying before reaching age five, per

1,000 live births in a given year. Regarding thexgrof maternal health, we use the maternal
mortality ratio (Maternal) which assesses the numdfewomen who die from pregnancy-related

causes while pregnant or within 42 days of pregnpaeenination per 100,000 live births.

3.2 Independent variables

3.2.1 Variables of interest: prepayment health finacing

Two indicators such as prepayment health experditas percentage of total health expenditures and
prepayment health expenditures per capita may heidered for prepayment health financing. The
first indicator measures the contribution of prapants schemes to health financing; whereas the
second one approximates the quantity or the amoéinprepayment funds allocated to health
financing. Here, the main question is to know whketie volume of prepayment health expenditures
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is likely to affect health status in Sub-Saharamicah countries. It is a good think to increase the
contribution of prepayment resources to healthnfiirag but the most important challenge is to
increase the quantity of these funds. Here chapker, most relevant indicator is consequently
prepayment health expenditures per capita (Prepatymexpressed in USD PPP. This variable is
calculated by retrieving the out-of-pocket paymemtSD PPP per capita from total health
expenditures per capita in USD PPP.

3.2.2 Other variables

We use seven control variables judged as mainaetdactors likely to explain mortality indicatars

a composite index of immunization coverage, thedgldendency ratio used in the first and the second
chapters, the growth of GDP per capita, the groissgpy enrolment ratio and HIV/aids prevalence in
adult population aged 15-49.

Immunization coverage (Immunization)controls for the effect of prevention strategies
against some diseases on child health. In Sub-&ahairican countries, children generally suffer
from diseases such as diphtheria, pertussis, tetgraliomyelitis, tuberculosis and measles. These
diseases cause infant deaths and consequenthasecohild mortality while they may be prevented
with vaccinations. In this way, a high immunizatioaverage rate would reduce the risk of child
mortality and then avoid deaths. Instead of intohigt an immunization coverage rate for each
disease, we compute an index of immunization c@etarough a Principal Component Analysis
(PCA), considering four rates of immunization sashthe immunization coverage rates against DPT
(Diphtheria-Pertussis-Tetanus), BCG (Bacilli of @ktte-Guérin), poliomyelitis and measles. They
respectively measure the percentage of childres tlesn twelve months who received DPT, BCG,
poliomyelitis and measles vaccinations. The resaftCA reported in Table 3.1 indicate that
compared to the others, the first factorial axisswarizes 91.99% of total variation within the data.
is accordingly chosen to compute the index. Howayigen this index only focuses on child health, it
has not been introduced in the model explainingemal mortality ratio.

Table 3.1: Results of principal component analgsimputing the composite index of immunization
coverage (1996-2012)

Componentl] Componeni2 Componefit3 Componentd

Eigen value 3.6796 0.2051 0.091 0.0245

Proportion 0.9199 0.0513 0.0227 0.0061
Cumulative 0.9199 0.9712 0.9939 1

BCG 0.4791 0.8658 -0.1263 0.0696

Variables DPT 0.5113 -0.2697 -0.3225 -0.7496

(Eigenvectors) | veasles 0.5026 -0.1569 0.8495 0.0338

Polio 0.5064 -0.3912 -0.3980 0.6574

Source: Author ‘calculation using the HNPS database

Old dependency ratiocontrols of the demographic structure. It app@ara factor increasing
infant mortality in Sub-Saharan African countrié&yignon et al., 2012). Population ageing tends to
result in lower labour-force participation (Bloonh &., 2010); a fact could jeopardize economic
growth, reduce income and consequently increase ahd maternal mortality.

GDP per capita growth (Growth)it controls for the income (GDP per capita), whis a key
determinant, contributed to the reduction of claltl maternal mortality (Bokhari et al., 2007; Issa
and Ouattara, 2005). At micro level, the increasim¢ome allows for the individuals to improve thei
living conditions and to reinforce the access thasted sanitations, a drinking water and a quisiitat
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level of education which are factors fostering ithprovement of child and maternal health. At macro
level, the increase in income (GDP) also allowmtoease the supply of healthcare contributindnéo t
enhancement of child and maternal health. We wusgrbwth of GDP per capita because the level of
GDP per capita appears highly correlated with preqgat health expenditures and control variables
such as the old dependency ratio. However, the throate of GDP per capita is weakly correlated
with these mentioned variables (Annex 3.2).

Gross primary enrolment ratio (Education)t refers to the ratio of total enrolment, redass
of age, to the population of age group that offigigorresponds to the level of primary education,
which provides children with basic reading, writimmnd mathematics skills along with an elementary
understanding of such subjects as history, geograpitural science, social science, art and riusic
This variable controls for the assumption attesthrg education enhances maternal and child health
(Bidani and Ravaillon, 1997; Hanmer et al., 2008,e& and Belluzo, 2005; Bokhari et al., 2007). At
theoretical level, a better education would brimgtdr health knowledge which would allow for the
individuals to adopt preventive behaviours and fizes to avoid child and maternal deaths. With a
better education, the women tend to more frequeatitihcare facilities, particularly during the
pregnancy (prenatal consultations/visits), durimgl after the deliveries (assisted childbirths and
postnatal consultations). The prenatal, the postrtainsultations and the assisted childbirths tend
reduce the risk of maternal deaths. Furthermore, ittprovement of educational background of
population would induce them, particularly the wanand children to sleep under insecticide-treated
mosquito nets. That would reduce the risk of malavhich constitutes one of main causes of child
and maternal deaths. Hence the education improvemend reduce the incidence of malaria and
consequently child and maternal mortality. In additeducation may reduce child and maternal
mortality because it results in greater income Whig likely to improve the lifestyle of people.
Through this channel, education would allow for idividuals to access and to purchase healthcare.
It would consequently reduce the risk of matermal ehild deaths.

HIV/aids prevalence (HIV) it corresponds to the percentage of adult pe@ged 15-49 and
infected with HIV/aids. It is likely to impede tlmhancement of child and maternal health (Novignon
et al., 2012; Anyanwu and Erhijakpor, 2009; Ssor &mlani, 2015). Regarding child health, the
growth of HIV/aids prevalence in adult populatioasha disadvantage to increase their level of
invalidity that is likely to result in a loss ofdome and poverty in household. This poverty would
jeopardize the capacity of household to financdtheare of children in case of disease. It would
consequently, increase child mortality rate. Furtigre, the HIV/aids infected women are likely to
transmit the illness to their children during thegnancy. On this subject, UNAIDS data show that th
coverage rate of pregnant women who receive arduieal drugs for preventing mother-to-child
transmission of HIV/aids has been passed from 229%0il0 to 50% in 2016 in West and Central
Africa. Despite this improvement, the half of inled pregnant women is still without treatment. In
this way, a high HIV/aids prevalence in adult pepgplarticularly in pregnant women would increase
the probability of children to be infected; a fadll increase the risk of child deaths. Concerning
maternal mortality, it could be also adversely etiéel by the increase in HIV/aids prevalence. The
HIV/aids causes a weakening of immune system iectefl pregnant women. Hence, a woman
infected by HIV/aids and developing the disease &dsigher risk of dying during the delivery
compared to the non-infected woman. The HIV/aids @igo provoke the opportunistic diseases that
can cause maternal deaths.

2 We have focused on primary education instead stgnor tertiary education because in Sub-Saharan
African countries, the major part of individuals less educated. In these countries the first pyidriafter
illiteracy reduction is to increase the accessrfdividuals to primary education.
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3.3Econometric model

We choose a fixed effects model because the amafuptepayment health funds is not fixed in
uncertain fashion. This amount is generally deteesiibased on health needs of moment, the goals
targeted by health policies, the quantity of furisnestically and internationally mobilized and
budget prioritization for health sector. Hence eeppyment health financing is not based on random
decisions, random effects model. The fixed effemtslel is specified as follows:

n
HEALTHLt =a+ BXit + 2 6kait + Vi + Eit

HEALTH;; refers to indicators approximating hegltﬁ statuscountry “i” at the year “t’X;; is the
variable of interest measuring prepayment heatthniting ang; is the error terma is the intercept,
wherea<,;;represents the “k” (k going from 1 to n) controtiables.$; §, are the parameters which
must be estimated; is country fixed effects which account for thedregeneity between countries.

3.4 ldentification issues

To make a rigorous analysis, it is necessary totiyein the econometric model the explanatory
variables likely to be endogenous and to deal whie endogeneity. The first variable, which is
suspected to be endogenous, is prepayment hepéim@itures. Their endogeneity could be caused by
two sources.

- The first source of endogeneity is the omittedaldes bias coming from the omission of important
variables likely to affect mortality indicators apdepayment health expenditures. The model has not
been sufficiently controlled for the burden of coomitable diseases. This variable is a key driver
factors that explains the difference of child anatemal mortality between countries in Sub-Saharan
Africa. In this region, the communicable diseasassaerably influence the burden morbidity. They
cause many deaths, particularly for children arepant women. On this subject, except HIV/aids
prevalence, we have not found for the moment arcator available on the studied period which
could rigorously approximate this burden of comnsabile diseases. The use of HIV/aids prevalence
could control this omission but that is not sufici.

Furthermore, regarding maternal mortality, it wbbe relevant to control for the size of skillecilie
workers. This variable would be a key determinaihtnaternal mortality in Sub-Saharan African
countries. In these countries, skilled medicalfstaés not generally attend the major part of deles
causing maternal deaths. The size of skilled hewltnkers could also affect the volume of
prepayment health expenditures. The salaries afidc@ these workers constitute a component of
prepayment health expenditures from public sodrcéhis way, an increase in size of skilled workers
means an increase in public prepayment health eitpeas dedicated to payment of salaries of
medical staff. Consequently, it would increaseahmunt of prepayment health expenditures. On this
subject, at country-level, the data related ongkiled medical staff are not sufficient to make a
rigorous econometric analysis. This variable hasnbemitted to the model explaining maternal
mortality.

- The second source of endogeneity of prepaymealtthexpenditures comes from the reverse
causality between these last ones and mortaliigdmoks. Despite the potential effect of prepayment
health expenditures on child and maternal hedlfid,lével of child mortality rate and the maternal

mortality ratio plays an important role in deterinop prepayment health expenditures. Maternal and
under-five mortality have declined in Sub-SahardncAn countries over the studied period (see
Graphic 3.2). This reduction could induce the pelitakers to reduce the quantity of allocated funds
for the fight of child and maternal mortality inviaur of the other health priorities. In this waket
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amount of prepayment health expenditures will natyv However, the reduction of mortality
indicators could also encourage the policy-makergrtsure a continual decreasing in these health
outcomes. In this case, the policy-makers will téodallocate more resources in health programs
financing for the enhancement of child and matehsallth. Hence, prepayment health expenditures
will increase in term of quantity, except in theseavhere the additional resources come from other
health expenditures items.

- In addition to prepayment health expendituresratare control variables, which are suspecte@to b
endogenous: the educational variable and the gravittGDP per capita. For education, the

endogeneity comes from a measurement error bigeeth the educational variables that we use
doesn’'t account for the quality of education whagipears important in education effect on health. Fo
economic growth the endogeneity could be explaimg@ reverse causality bias. Economic growth
could be affected by human capital (Romer, 199(ushek, 2013), approximated here by mortality
indicators. The endogeneity of control variableaddressed in the subsection 3.5.

3.5 Instrumentation strategy

There are various estimators used to resolve tdegemeity biases in econometrics. Usually, two
methods are generally used.

- The first method uses the GMM estimator, whictmigre appropriated for dynamic panel models
generally including the first lag of dependent able as covariate. There are two kinds of GMM
estimators: the difference-GMM estimator (Arellaarad Bond, 1991) and the system-GMM estimator
(Arellano and Bover, 1995; Blundell and Bond, 1998)e use of difference-GMM estimator consists
to difference the econometric equation in firstasrdnd to consequently remove country fixed effects
Then, the first differentiated variables are instemted by the lags of variables in level. Regardag
system-GMM estimator, it uses a system of two aqnat the equation with variables in level and
another one including the variables in first difflece. It instruments the explanatory endogenous
variables by their lags in difference and in level.

- The second uses the instrumental variables estimahich is more adapted for static models. This
method requires finding external instrumental Malga satisfying two conditions such as the releganc
and the exogeneity. The relevance supposes thatdtramental variables should affect the supposed
endogenous variable whereas the exogeneity assamiptiolves that they must not directly influence
the dependent variable. In other words, the instntal variables should only affect the dependent
variables through the channel of variable suspetdelde endogenous or through the bias of other
variables that must be controlled for. This methigds the two least squares (IV/2SLS) as estimator
for which the model is specified in two stagestha first stage, the endogenous variable is exgthin
on its instruments and control variables through @rdinary Least Squares (OLS) estimator. The
predicted component of endogenous variable is ithieoduced instead of its observed value with the
control variables in a second-stage equation exipigithe dependent variable.

Among the instrumentation methods used in thedlitee, we choose the method of instrumental
variables that seems to be more adapted here. tlitleed period is not sufficient to use the GMM
estimator, which requires working in large tempatahension. Then, for instance, we do not find
rigorous assumptions that necessitate using theflagch mortality indicator as explanatory vargabl
Two instrumental variables have been chosen: thieldement assistance for health (DAH) per capita
in constant 2014 USD and the budget balance ae sfi®@DP (Budget).

- The DAH variable it refers to the amount of financial and in-kiaskistance that is allocated by the
foreign sponsors to health sector of recipient tdesn We have found in the second chapter that in
low- and middle-income countries, external rescaifice health significantly reduces total domestic
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health expenditures per capita, health insuranperektures per capita and central government health
expenditures per capita. For the moment we havetasted this effect on Sub-Saharan African
countries. However, at theoretically and basedumgibility assumption, external resources for healt
would have mixed effects which could be positiveuBet al., 2012; Mishra and Newhouse, 2007) or
negative (Farag et al., 2009; Lu et al., 2010; &ven et al., 2013). The major part of works using
health expenditures from overall sources found ¢tégrnal resources for health are partially fulegib

It increases health expenditures with an associaiefficient less than 1.Given the use of prepaymen
health expenditures from overall sources; we supgbat DAH would increase prepayment health
expenditures. In view of these arguments, it appteat the first used instrument is relevant.

Given the supposed assumption of partially funijbidf external aid for health, it is possible tlaat
part of this aid is used to finance and to increhseother government expenditures that are likely
affect mortality indicators. Hence it is probaliatt DAH affects child and maternal mortality thrbug
another channel such as the increase in non-hgeitbral government expenditures (NHGGE). To
tackle this bias, the econometric model is coregwblfor these non-health general government
expenditures for which the acronym in the regress“NHGGE”". This variable is calculated by
retrieving government health expenditures per aapit PPP USD from total general government
expenditures per capita in PPP USD. Moreover, tAél Bould affect child mortality by increasing
immunization coverage (Kolesar and Audibert, 201This bias is addressed by including the
composite index of immunization coverage in the elod

Furthermore it is possible that DAH directly affeathild and maternal mortality. A part of DAH is
destined to the fight of maternal and child motyaliThis component of DAH could directly affect
mortality indicators and could be affected by thengstly in the case where it does not pass by
government budget. Hence, we deal with this coimétiey retrieving this component (DAH destined
to the fight of maternal and child mortality) frofime total DAH used as instrumental variable. This
component refers to the external funds for hedkhudsed from sources to channel recipient countrie
for newborn and child health and for maternal HeaBy retrieving this component promoting
maternal and child health and by controlling fon#ealth general government, we obtain a relevant
and exogenous instrument for which the acronyrhérégressions is DAH_net.

- The budget balanceit is calculated as follow: the total revenuesgofzernments minus their total
expenditures. This variable assesses the extemthich governments are either putting financial
resources at the disposal of other sectors in ¢baamy and non-residents (net lending) or utilizing
the financial resources generated by other seatwisnon-residents (net borrowing). In case of net
lending and net borrowing, the values of budgetheg are respectively positive and negative.

The budget balance would be a good instrument adihg the endogeneity of prepayment health
expenditures. Countries with a positive budget fadavould benefit to more fiscal resources, which
could be potentially allocated to health sector #ah increases government health expenditures. In
countries with a negative budget balance, the asman budget deficit would have two potential
effects. It could firstly result in a decreasinggavernment expenditures, particularly in governmen
health expenditures. In this way, prepayment heakpenditures would decrease. Secondly, the
increasing in the budget deficit generally indugesernments to negotiate the aid to their foreign
partners. The support of these partners to cosnpasses on one hand from the intervention of NGOs
in these recipient countries. In this way, the midigficit would increase NGOs health expenditures,
more specifically those allocated to health sedbat would accordingly increase prepayment health
expenditures. Thereby, the budget balance wouldeicity affect mortality indicators by influencing
the level of prepayment health expenditures. Itecefcould also pass by non-health general
government expenditures, which are controlled arttodel. Through the channels discussed in the
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subsection, it seems that the two instruments (D#et_and budget balance) could be potentially
correlated; a fact could cause some biases. Weéhisstorrelation between both instruments and find
a negative coefficient of correlation, which is abkh equal to zero (-0.0456). Hence, these
instrumental variables could be jointly includedtie same model.

The instrumented model is specified as followsclatsider our first modeHealth;; = a + fX;: +
Yk=10kZrit + Vi + € . In the first and the second-stages of instruatén, this model is
respectively specified as following way:

- The first stage of instrumentation (auxiliary atjan):

Xie =+ Y519 I + lec:l YiZkic + Vi + pie , such as:

5
3

Xig =7+ Z Yalgir + z Viliie +Vi
a=1 k=1

- The second-stage of instrumentation (instrumeatgahtion):

n
Healthy, = 6 + A%, + Z OZiie + Vi + wir
k=1
I,i; refers to the two used instrumental variabjes.and w;; are respectively the error terms of
auxiliary and instrumented equations. and 6 are respectively the intercept of auxiliary and
instrumented equations,, y, . , ¢, are the parameters which must be estimégis the predicted
component of;.

The use of two least squares (IV/2SLS) as estin@iold be biased in case of heteroskedasticity and
serial correlation of error terrw;;. The heteroskedastic-efficient two step generdlineethod of
moment (IV/IGMM) estimator was implemented to addréisese biases. It has the advantage to
produce efficient coefficients and consistent stadderrors estimates. It comes from the use of
optimal weighting matrix, the over identifying rastion of model and the relaxation of independgntl
and identically distributed (iid) assumption. Thatdroskedasticity will be tested through the Meaudifi
Wald test for groupwise heteroskedasticity adapdtadfixed effects models whereas the serial
correlation will be tested through the Wooldridgssttfor serial correlation in panel-data models
(Wooldridge, 2002). The traditional 1V/2SLS will hesed, except in case of heteroskedasticity and
serial correlation where IV/GMM will be chosen.

In the following section, the relevance and the gexwmity of used instruments will be tested
respectively through the weak identification tasdl $he over identification test of Hansen. In theat
identification test, the null hypothesis attestattthe auxiliary equation is weakly identified. Tha
means that the one or all instruments do not dmutii to significantly explain the endogenous
variables. In the alternative hypothesis of weadntdication test, the auxiliary equation is notakky
identified. This test provides a Cragg-Donald WBldtatistic, which must be compared to critical
value of Stock and Yogo (Stock and Yogo, 2004)tHe case where the Cragg-Donald Wald F
statistic is greater than the critical value of cRtand Yogo, the weakness assumption of used
instruments is rejected. However, when the CraggdltbWald F statistic is lower than the critical
value of Stock and Yogo, the null hypothesis of kmess of used instrument cannot be rejected.
Nevertheless, an instrument, which is not weakelsvance but a relevant instrument can be weak.
Hence the first stage of instrumentation model ballpresented in the baseline results. Concerhang t
Hansen test, the null hypothesis means that tlieiiments are exogenous, whereas the alternative one
attests the contrary. This test provides a J stats which the p-value must be greater thanrtiost
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acceptable threshold (10%) in the case where 8teuments are over identified. A p-value lower than
the acceptable threshold, means that the null hgsit of exogeneity of used instruments can be
rejected.

The simultaneity bias of control variables suspgdie be endogenous is addressed by directly
introducing their one-year lag. These lags arel\like affect mortality indicators but they are not
likely to be influenced by these indicators.

In our empirical investigations, two specificationdl be tested. Table 3.2 summarizes the varigbles
which will be used in each specification and thgnsiof their expected effect on child mortalityerat
and the maternal mortality ratio. In the first &hd second specification, the under-five mortaiitie
and the maternal mortality ratio are respectivalgdias dependent variable.

Table 3.2: Tested specifications in the econometodel

Variables Definitions and assessment units (1)Spe0|f|cat|on(sz) Eé(fpf):((::ttsed
The under-five mortality rate (per N
Dependent Under5 1000 live births)
variables The maternal mortality ratio (per *
Maternal 100,000 live births)
Prepayment health expenditures per N . i
Prepayment capita (PPP USD)
Growth Growth rate of GDP per capita (%) * * -
Education Gross primary enrolment ratio (%) * * -
Explanatory HIV HIV/aids prevalence rate (%) * * +
variables Immunization Composite index of immunization N . i
coverage rate
old Percentage of population aged 65 and . .
dependency above
NHGGE Non-health general government . . i
expenditures per capita (PPP USD)
Development assistance for health
per capita irconstant 2014 USD + (with
H * * 101
Instrumental DAH_net (excluding th_e extern_al funds coefficient
: allocated to the fight against maternal <1)
variables . .
and child mortality)
The budget balance (+lending; - N . :
Budget borrowing) as share of GDP (%) i

Source: Author.
3.6 Data and descriptive statistics

The variables used are retrieved from five databaBke major part of them comes from the World
Development Indicators (WDI) database. These ademfive mortality rate, the maternal mortality
ratio, GDP per capita in USD PPP and its growtle gnoss primary enrolment ratio, the old
dependency ratio, and HIV/aids prevalence in gaediple. The rate of immunization coverage against
DPT, BCG, poliomyelitis and measles are a produdchezlth Nutrition and Population Statistics
(HNPS) database. Total health expenditures anaduh®f-pocket payments per capita in PPP USD
come from the Global Health Expenditures (GHE) blas®. The variables of Development Assistance
for Health are provided by the Institute for Healtetrics and Evaluation (IHME) database. The
budget balance variable is retrieved from the Wa&ébnomic Outlook (WEOQO) database. Table 3.3
presents the descriptive statistics of used vaggabl
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Table 3.3: Descriptive statistics (1996-2012)

Variables Mean Std.Dev. CV Median Min Max Obseimag
Under5 117.049 48.811 0.417 113.5 14.6 267.1 397
Maternal 647.338 311.183 0.481 652 35 253 397
Prepayment 94.508 131.013 1.386 44.338 8.265 745.16 397
Growth 2.482 5.469 2.204 1.889 -15.284 57.990 397
Edu 91.838 26.127 0.284 93.678 29.076 149.952 366
HIV 4.965 6.130 1.234 2.400 0.300 26 397
BCG immunization rate 84.562 14.523 0.172 89 30 99 397
DPT immunization rate 72.622 20.548 0.283 77 15 99 397
Polio immunization rate 72.877 19.282 0.265 76 15 9 9 397
Measles immunization rate 70.725 18.242 0.258 72 16 99 397
Immunization index 150.097 35.220 0.235 156.610 0%®. 197.941 397
Old dependency 3.289 1.020 0.310 3.023 1.755 8.320 397
NHGGE 75295.790 106527.8 1.415 31479.53(6739.753 735119.1 397
DAH_net 9.732 15.257 1.568 5.110 0.006 152.623 397
Budget -2.388 6.539 -2.738 -2.764 -31.226 40.340 97 3

Source: Author ‘calculation using the WDI, the HNR®& GHE, the IHME and the WEO databases. Note: St
Dev: Standard Deviation. CV: Coefficient of Varati

4. Results

Before the econometric estimations, a descriptivelysis of prepayment health expenditures and
mortality indicators is performed. We focus on thiine trend (1996-2012) and their statistical
relationship.

4.1 Descriptive analysis of prepayment health expdiures, of child and maternal
mortality

- The time trend of prepayment health expenditaresmortality indicators is reported in Graphic.3.1
We observe that the under-five mortality rate amel maternal mortality ratio have decreased over
time whereas the level per capita and the contabubdf prepayment health expenditures to health
financing have increased. However, the contributidrprepayment health expenditures has lowly
increased compared to their level per capita.direethat in Sub-Saharan African countries, effargs
being made not only to improve child and materredlth but also to promote prepayment health
financing. We also find that mortality indicatorave les varied than prepayment health expenditures
per capita. Hence, it is necessary for these cesnto further reinforce policies promoting the
enhancement of child and maternal health.

- The statistical relationship between prepaymegdlth expenditures and mortality indicators is
explored through a scatter plots analysis. We folissexploration on some years such as 1996, 2001,
2006 and 2012, instead of calculating mean of bgian the studied period which appears long for
this analysis. Annex 3.3 reports the scatter ptotsthe global sample. It does not appear a clear
relation between prepayment health expenditurecagita and mortality indicators. That would be
due to some atypical countries that distort thati@hs. Hence we remove these last ones and then
build the scatter plots (Graphic 3.2 and 3.3). Wl fnegative correlations attesting that high
prepayment health expenditures are associated lawthunder-five and maternal mortality. In the
following sub-section, the econometric regressiatils be used to check whether the relations are
statistically significant or not.
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Graphic 3.1: Time trend of prepayment health expgares per capita in USD PPP, of the under-five

mortality rate and the maternal mortality ratio962012)
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Graphic 3.2: Scatter plots between prepaymentiheafienditures per capita in USD PPP and under-

five mortality rate
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Graphic 3.3: Scatter plots between prepaymentineajtenditures per capita in USD PPP and the
maternal mortality ratio
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4.2 Findings on econometric regressions
4.2.1 Testing the effect of prepayment health expditures on child and maternal mortality

Evidences show that the presence of heteroskeaastiauto correlated in the distribution of staddar

errors. Hence, it would be preferable to use tfieiefit GMM estimator. In the regressions the globa

sample is firstly considered. However, the preseotetypical countries could result in biased

findings. It is consequently important to check thiee they influence the results. Hence, the residua
terms based on instrumented model including allnttes are extracted. Then, through box-plot
analyses (Annex 3.4) of these residuals term, etymiountries are identified and removed from the
sample before re-estimating the model.

The baseline results of estimations are reportehliie 3.4. We find that in all tested specificaip
the instruments are relevant based on the CraggdDdivald F statistics which are greater than the
critical values of Stock and Yogo. The instrumentiiables significantly explain prepayment health
expenditures. The budget balance and the develdpassistances for health (DAH_net) adjusted
from external funds for health disbursed from searto channel recipient countries for newborn and
child health and for maternal health lead to inseethe volume per capita of prepayment health
expenditures. Furthermore, it appears that theumgnts are also over identified based on the Hanse
test.

Through the Fisher-tests, we also observe thattéseed model significantly explain mortality
indicators. These tests are associated with Fsstatifor which the p-values are less than maximal
acceptable threshold of 10%. In this case, the mygpbthesis of these tests attesting the absence of
model significance can be rejected. The explangimmers of model approximated by R2 (estimated
between 92.4% and 94% per the specification) anenegligible.
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Table 3.4: Baseline results of effect of prepaynieaith expenditures per capita in USD PPP on child
and maternal mortality (1996-2012)

Dependent variable: the under-five mortalityDependent variable: The maternal mortality

rate ratio
Instrumentation with Instrumentation Instrumentation with  Instrumentation
atypical countries without atypical atypical countries without
. Second- : . Second- atypical
First stage stage countries First stage stage countries
Prepayment -0.186" -0.173" -0.940" -1.055
(-5.426) (-4.966) (-5.161) (-4.702)
Growth 0.030 0.289 0.289 -0.012 0.971 1.856
= (0.098) (2.096) (2.046) (-0.038) (1.006) (1.380)
Education -0.293 -0.897" -1.012" 0.037 -4.755 -4.920"
! (-2.330) (-9.715) (-10.109) (0.407) (-9.325) (-B¥2
HIV 1.984 2.479 1.587 1.357 11.228 11.368
(1.378) (2.949) (1.869) (0.902) (2.128) (1.982)
Immunization 0.480" -0.554" -0.471"
(4.173) (-7.535) (-5.886)
Old dependency 23.334 11.740” 6.957 22.080 64.405" 56.039
(2.090) (3.444) (2.084) (1.812) (3.046) (2.479)
NHGGE 0.0005" 0.0009" 0.0005" 0.001" 0.0003 0.0005
(4.830) (2.819) (2.916) (4.740) (1.959) (2.257)
Budget 0.604 0.740
(2.135) (2.472*5)
1.80 1.86
DAH_net (5.058) (4.898)
Constant -57.924 335.225" 340.022" -30.527 1041.597  1053.378"
(-1.679) (18.720) (21.552) (-0.769) (10.792) (12)10
Observations 397 397 306 397 397 359
F-statistics
(significance of 403.259" 452.225" 664.220" 614.843"
model)
Cragg-Donald 108.957 152.177 173410  111.369 200.055
Wald F-statistics
Wald test of o x
heteroskedasticity 512.64 903.71
Wooldridge test of 546.918" 262.785"
serial correlation
Critical values of
Stock and Yogo 19.93 19.93 19.93 19.93 19.93
(10%)
\';';32‘;” test - p- 0.411 0.621 0.991 0.362 0.645
R2 0.924 0.931 0.938 0.940

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
After remove atypical countries from the samples Htatistical diagnostic shows that prepayment

health expenditures lead to reduce child and maltenortality. Based on Table 2.3, it appears that f
one USD PPP per capita increase in prepaymenhhegtenditures, the under-five mortality rate and
the maternal mortality ratio respectively decrebyge0.186%. and 0.94 per 100,000 in the global
sample and by 0.173%. and 1.055 per 100,000 whecatycountries are removed.

Among the control variables, we find that econognawth increases under-five mortality, but it does
not significantly affect maternal mortality. The gitive effect of economic growth on under-five
mortality is surprising but could be theoreticadlyplained in the sense that health status mostly of
children could be decayed whether the gains of tirase not equally distributed across the people.
The primary enrolment contributes in reducing chéldd maternal mortality whereas HIV/aids
prevalence, the old dependency ratio and non-hgeltleral government expenditures (NHGGE) lead
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to increase these mortality indicators. The posigffect of NHGGE shows that they do not benefit to
the improvement of child and maternal health. Nbeletss, this effect is very low. The composite
index of immunization coverage reduces under-figetality rate.

In addition, the estimations reveal that the cogdfits associated with prepayment health expemditur
remain negative after removing atypical countridewever, they decrease but lowly. Furthermore,
the coefficients associated with control varialitese not drastically changed with the removing of
atypical countries. Hence it appears that atypicaintries do not drastically influence the estirdate
effects. To keep the most possible of informatiea,continue the estimations on the basis of global
sample.

4.2.2 Testing the effect of prepayment health expditures on child and maternal mortality by
including additional control variables in baselinespecification

We have found that prepayment health expenditusgscppita contribute in reducing child and
maternal mortality in Sub-Saharan African countri€sr the moment, we have controlled the
econometric model for the main factors likely tdeaf mortality indicators. Here, we propose to
further add control variables likely to drive mditiaindicators and to check whether the evidences
will change.

- Definition of additional control variables

- The first one is political stability and absermfeviolence/terrorism, which is retrieved from the
Worldwide Governance Indicators (WGI) database.dgednfrom -2.5 (more political instability) to
2.5 (more political stability) and constructed byaman et al., (2010), this index measures the
likelihood that government will be destabilized @verthrown by unconstitutional actions and/or
politically motivated violence and/or terrorism. &major part of Sub-Saharan African countries has
experienced some political instability events whidwve caused deaths. Accordingly, it would be
important to control for these events. Politicastability is more likely to affect under-five and
maternal mortality rather political stability. Henave follow Lewis and Sextion (2004) to reverse it
through the following formula: Political_instabyit1+Max (Political_stability)-Political_stability.

- The second one is a proxy variable of governamtéch is an important aspect to account for the
assumption attesting that better governance inSaltaran African countries would allow an effective
provision of healthcare; a fact which would imprdwealth and would particularly reduce child and
maternal mortality. Among the various aspects ofegoance, we choose a variable measuring the
extent to which policies could be continually extedueven in case of government changing. The
interruption of policies could jeopardize the capaof health systems to provide a qualitative
healthcare. In this way, it would constitute a Heap for health improvement. Consequently we use
the bureaucracy quality index ranged from O (higgk)rto 4 (low risk) and provided by the
International Country Risk Guide (ICRG) databasasd®l on the definition provided by this database,
the bureaucracy quality (Bureaucracy) refers to itmgtitutional power and to the quality of
bureaucracy as a shock absorber tending to minireMsions of policies when government changes.
In the low-risk countries, the bureaucracy tendbdcsomewhat autonomous from political pressure
and to have an established mechanism for recruitemahtraining.

- The third one refers to the access to safe whtespite the progress realized in the access ® saf
water, Sub-Saharan Africa remains the one of reginrwhich a part of households do not access to
improved water sources. The inaccessibility to sedéer could cause child and maternal deaths. The
ingestion of unimproved water is likely to resultsome diseases that could cause deaths. These are
for example diarrhoea, arsenicosis, fluorosis,deellosis, and cholera. The variable used to cbntro
for this aspect is the access of rural populatitmsafe water (Water). Provided by the World
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Development Indicators database, this variablersetie the percentage of rural people that use an
enhanced drinking water source. We focus on ruegdpfe because in Sub-Saharan Africa the
inaccessibility problem to safe water concerns ntloeerural people

- The fourth one approximates the access to infaomawhich contributes to the enhancement of
maternal, and child health. It allows for the iriditals to adopt preventive behaviours to avoid
diseases. The technologies of information and comnration allow health authorities to promote
awareness campaigns related to the risked behawichich must be avoided to enhance maternal and
child health. In this way, the access to informatigould be likely to reduce child and maternal
mortality. Through the technologies of informati@amd communication, some unhealthy messages are
also conveyed. Consequently it is possible thatatteess to information impedes child and maternal
health. Here, the access to information is apprateh by the index of information flows
(Information) provided by the Swiss Economic Ingt (SEI) databad®(Dreher et al., 2008). It is an
aggregate index including four subcomponents sadhainternet hosts per 1,000 people, the internet
users per 1,000 people, the number of cables igtevper 1,000 people, and the sum of exports and
imports in newspapers as percentage of GDP. Isisranged from O (low level) to 100 (high level).

- The fifth one is urbanization used in the firsidathe second chapters. In Sub-Saharan African
countries, the most people live in the rural argasvhich the availability of and the access to
healthcare supply is low. Accordingly, the rurapptation, in particular children and pregnant women
are more exposed to high risk of death. In urb@ashealth services are more available. In this way
urbanization would enhance the access of childmeth pregnant women to healthcare. Hence,
countries in which the urban people are predominantid present a low level of mortality indicators
compared to countries with high size of rural pagiohs. The literature highlights a negative effafct
urbanization on under-five and maternal mortaliBalflacci et al.,, 2003). However, urbanization
could accentuate the level of poverty, unemploynaem insecurity (Herrera and Pang, 2005) which
are factors adversely affecting health status, rspeeifically of vulnerable people such as pregnant
women and the children. Hence, urbanization coidd anpede the enhancement of maternal and
child health in developing countries (Moore et 2003) more specifically in Sub-Saharan African
countries. We use it one-year lag to deal witleitdogeneity caused by the reverse causality blees. T
level of maternal and under-five mortality couldlirte the people to migrate towards the urban zones
to get better healthcare. Accordingly, under-fimel anaternal mortality would affect the percentafje o
urban population. Urbanization variable comes frdm Word Development Indicators (WDI)
database.

- Evidences from the inclusion of additional contoin the baseline specification

In the regressions, the additional controls arearsgply included into the model to deal with the
potential high correlation between them. In Tal3és and 3.6, the under-five mortality rate and the
maternal mortality ratio are respectively used apethdent variables. We follow the same
methodology (explanatory variables and instruméngfor both mortality indicators.

After controlling for the additional variables dissed above, we find that the instruments remagén ov
identified based on the Hansen test. Furthermdwe,comparison between Cragg-Donald Wald F
statistics and the critical values of Stock and &agjects the weakness assumptions of these
instruments. Then, the explanation powers of estichenodel remain high and significant respectively
based on the F-tests and R? estimated between 94riZ®5 % per the specification. The new
estimations reveal that political instability inases maternal mortality but it does not signifigant
affect under-five mortality. The quality of bureaacy has not a significant effect on both mortality

%0 http://globalization.kof the.ethz.ch/query/
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indicators. Regarding the access of rural populatito improved water, the index of information
flows and urbanization variables, they lead to ificemtly reduce mortality indicators. In additiaime
coefficients associated with the variable of prepegt health expenditures remain robust, negative
and significant. The first group of controls entéth their starting effect which is not significaint
some cases, mostly where the index of bureaucnaahtyis included.

Table 3.5: Baseline results of effect of prepaynteatith expenditures per capita in USD PPP on
under-five mortality by including additional contrariables in the model (1996-2012)

Included Political Bureaucracy Access to Information
additional instability S i . Urbanization
! . quality index drinking water  flows index
variables index
Prepayment -0.195" -0.145" -0.133"7 -0.162" -0.096"
(-5.235) (-4.726) (-3.447) (-5.142) (-2.692)
0.255 0.325 0.303 0.230 0.227
Growth.;
(1.847) (1.299) (2.382) (1.953) (1.762)
Education -0.898" -1.128" -0.759" -0.667" -0.806"
! (-8.650) (-10.237) (-8.038) (-7.906) (-9.629)
HIV 2.133 1.411 1.596 3.005" 2.363"
(1.990) (1.213) (1.983) (3.499) (2.851)
Immunization -0.616" -0.569" -0.382" -0.385" -0.462"
(-7.965) (-6.699) (-5.986) (-5.935) (-5.979)
Old dependency 12.184" 8.192 9.689 10.789" 6.583"
(3.311) (0.882) (2.707) (3.266) (2.155)
NHGGE 0.0001" 0.0001 0.0001 0.0001 0.0001
(2.525) (1.806) (1.591) (2.854) (1.395)
L . -2.919
Political-instability (-0.857)
Bureaucracy -1.263
(-0.466)
-1.567"
Water (-5.171)
Information -1.171
(-8.215) .
Urbanizatiop; _(24325 2)
Constant 358.155" 377.588" 351.320" 346.125" 412.834"
(19.786) (11.887) (25.395) (18.081) (16.404)
Observations 341 247 397 397 397
F-statistics
(significance of 351.630" 98.161" 600.894" 290.980" 576.978"
model)
Cragg-Donald 78.808 58.627 96.359 107.080 65.038
Wald F-statistics ' ' ' ' '
Critical values of
Stock and Yogo 19.93 19.93 19.93 19.93 19.93
(10%)
Hansen test : p- 0.678 0.129 0.847 0.180 0.307
values
R2 0.925 0.912 0.938 0.938 0.936

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Table 3.6: Baseline results of effect of prepaynteatith expenditures per capita in USD PPP on
maternal mortality by including additional contk@riables in the model (1996-2012)

Political

Included additional . - Bureaucracy  Access to Information L
. instability S i : Urbanization
variables index quality index drinking water flows index
-0.823" -0.762" -0.764" -0.712"7 -0.539"
Prepayment (-4.878) (-5.310) (-3.768) (-4.519) (-2.626)
0.259 1.071 0.971 0.435 0.626
Growth., (0.282) (0.608) (1.049) (0.571) (0.663)
_ -4.606" -5.046" -4.063" -2.842" -4.123"
Education, (-8.871) (-6.920) (-6.796) (-4.955) (-7.638)
9.951 -3.309 8.628 12.808 10.505
HIV (1.527) (-0.510) (1.600) (2.280) (1.937)
63.463" 10.419 56.374 59.702" 43.397
Old dependency (3.045) (0.246) (2.620) (3.022) (2.111)
0.0002 0.0002° 0.0002 0.0002 0.00004
NHGGE (1.694) (1.988) (1.342) (2.029) (0.629)
o N 34.886
Political-instability (2.166)
-19.774
Bureaucracy (-1.611)
-4.215"
Water (-2.779)
_ -6.231"
Information (-7.767)
o -9.436"
Urbanization, (-3.382)
915.365" 1245.547" 1110.337" 1129.977 1368.457"
Constant (10.174) (7.506) (11.104) (13.350) (10.325)
Observations 341 247 397 397 397
F-statistics
(significance of
model) 496.891 305.876" 838.363" 675.303" 1078.781"
Cragg-Donald Wald
F-statistics 78.629 61.508 95.622 106.496 63.453
Critical values of
Stock and Yogo
(10%) 19.93 19.93 19.93 19.93 19.93
Hansen test : p-
values 0.310 0.895 0.290 0.828 0.514
R2
0.941 0.932 0.941 0.950 0.943

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.

4.2.3 Testing the effect of prepayment health expditures on child and maternal mortality
conditional to international remittances and finandal development

For the moment, we have found that the increaggépayment health expenditures helps to reduce
child and maternal mortality even when additiongblanatory variables are included in the model.
We have theoretically discussed the extent to whiaternational remittances and financial
development would contribute in increasing the tiggeeffect of prepayment health expenditures on
mortality indicators in Sub-Saharan African cousgr{seen subsection 2.4). In the present subsgction

we attempt to test this assumption.
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- Definition and data sources on international retténces and financial development variables

We select two variables provided by the World Depetent Indicators (WDI) database. These are the
personal remittances received as percentage of &idRhe domestic credit to private sector as share
of GDP, which approximates here financial developménternational remittances include personal
transfers and compensation of employees. The partamsfers comprise all current transfers in cash
or in kind made or received by resident househtmds from non-resident households and all current
transfers between resident and non-resident ingédéd The compensation of employees integrates the
income of border, seasonal, and other short-termkevs who are employed in an economy where
they are not resident and residents employed byresident entities. The domestic credit to private
sector refers to financial resources provided t phivate sector by financial corporation such as
through loans, purchases of non-equity securiéied, trade credits and other accounts receivabte tha
establish a claim for repayment.

- Empirical strategy used to test prepayment hedittancing effect on child and maternal mortality
conditional to international remittances and finamal development

There are two strategies, which could allow usetst the conditional effect of prepayment health
expenditures compared to international remittarseesto the variable of financial development. The
first one consists of estimating interactive moidelvhich prepayment health expenditures would be
combined with international remittances and finahdevelopment variables. In this case, it would be
necessary to find instruments to deal with the gadeity of international remittances and financial
development variables. This endogeneity is du@vense causality bias. Despite the potential effect
of international remittances and financial develepimon child and maternal mortality, the level of
mortality indicators would affect these last onBse increase in child and maternal mortality in Sub
Saharan African countries could induce househaldsstly the poorest to contract credits to finance
healthcare of their ill parents. Furthermore, tlegrddation of child and maternal health could also
encourage the foreign migrants to send more funtich will be used to finance healthcare of their
parents. On this subject, we have not found forrttmnment instruments, which could address the
endogeneity of international remittances and firgrdevelopment variables. Hence, we use a second
alternative consisting of dividing the sample oa basis of median value of international remittance
and financial development variables respectivelymeged around 1.25% and 16.22%. The goal of
this alternative is to test whether the adverseceféf prepayment health expenditures on mortality
indicators is greater or not in countries, for whinternational remittances and/or the domestiditre
to private sector contribute more to the wealthatom (GDP), compared to the others. Four
subsamples are raised: countries with high intemnak remittances, countries with low international
remittances, countries with high financial develeminand countries with low financial development.
Accordingly the effect of prepayment health expands is tested in each of subsample.

- Evidences from prepayment health financing effawmt child and maternal mortality conditional to
international remittances and financial development

The baseline results are reported in Tables 3.73a®icand show that the instruments remain valid
based on the Hansen test of over identification @mdhe comparison between the Cragg-Donald
Wald F statistics and critical values of Stock afujo. Moreover, the explanation powers of tested
model remain significant and high.

- Evidences from international remittances Table 3.7, the subsamples with low and high
international remittances are compared. We find phepayment health expenditures reduce child and
maternal mortality in countries that receive lowed higher flows of international remittances. Thei
negative effect is greater in countries that rezdilgher flows of international remittances compgare
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to the others. In countries with higher flows ofeimational remittances, a one USD PPP per capita
increase in prepayment health expenditures leadedace the under-five mortality rate and the
maternal mortality ratio respectively by 0.334%. dn887 per 100,000. In countries with lower flows
of international remittances, the under-five matyaiate and the maternal mortality ratio respesitiv
decrease by 0.113%. and 0.558 per 100,000 for oriz RFEP per capita increase in prepayment health
expenditures.

- Evidences from financial developmeint Table 3.8, we compare the subsamples withdad high
financial development. The results stress that gyneyent health expenditures reduce child and
maternal mortality in countries with higher degree financial development but they do not
significantly affect mortality indicators in coui@s experiencing a lower financial development. In
countries with higher financial development, foreodSD PPP per capita increase in prepayment
health expenditures, the under-five mortality rated the maternal mortality ratio respectively
decrease by 0.083%. and 0.612 per 100,000.

The results show that international remittancesfanahcial development reinforce the negative dffec
of prepayment health expenditures on child and matenortality.

Table 3.7: Baseline results of effect of prepaynteatith expenditures per capita in USD PPP on
under-five and maternal mortality in the subsamplesountries receiving low and high international
remittances (1996-2012)

Dependent

: the under-five mortality rate The maternal motyalatio
variables
S Countries with  Countries with low  Countries with Countries with low
ubsamples hi . ) ; . )
igh remittances remittances high remittances remittances
Prepayment -0.3347 -0.1137 -1.887" -0.558"
(-5.153) (-3.814) (-4.515) (-4.226)
Growth 0.239 0.115 -0.092 -0.522
1 (1.679) (0.464) (-0.094) (-0.450)
Education -0.538" -1.386" -2.940" -6.269"
! (-7.469) (-13.120) (-6.429) (-15.270)
HIV 4.376" 3.276" 29.1437 13.102"
(5.514) (3.441) (5.482) (2.895)
Immunization 0.610 -0.395
(-11.120) (-3.979)
Old dependency 10.717 9.586 32.733 44.964
(1.66;1*2 (2.17? (0.741) (2.1%9)
0.000 0.0000 0.0004 0.000
NHGGE (3.114) (1.973) (1.350) (1.987)
Constant 264.546" 374.797" 1122.644° 1183.974"
(11.286) (22.239) (7.048) (16.487)
Observations 232 165 232 165
Number of 17 14 17 14
countries
F-statistics
(significance of 111.366 142.087" 108.544" 221.340°
model)
Cragg-Donald
Wald E-statistics 145.710 47.024 160.282 49.123
Critical values of
Stock and Yogo 19.93 19.93 19.93 19.93
(10%)
Hansen test : p- 0.453 0.564 0.824 0.262
values
R2 0.949 0.962 0.946 0.974

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Table 3.8: Baseline results of effect of prepaynteatith expenditures per capita in USD PPP on
under-five and maternal mortality in the subsamplfesountries experiencing low and high financial
development (1996-2012)

Dependent The under-five mortality rate The maternal motyalatio
variables
Countries with  Countries with  Countries with  Countries with
Subsamples high financial  low financial high financial  low financial
development  development development development
-0.083" -0.106 -0.617" -0.398
Prepayment
(-3.511) (-1.516) (-4.185) (-1.278)
0.595" -0.071 4.34% -1.509"
Growth.;
(3.340) (-0.390) (3.707) (-1.823)
Educatio -0.362" -1.192” -3.044" -4.080”
B (-5.453) (-10.604) (-7.705) (-0.891)
HIV 5.531" 1.999" 12.983 13.770"
(6.500) (2.219) (2.286) (3.473)
Immunization 0751 0.422”
(-13.069) (-5.539)
old dependenc 7.599" 1.661 -2.060 185.448
P Y (2.180) (0.187) (-0.088) (4.768)
NHGGE 0.0001 0.00001 0.0004 -0.0003
(2.458) (0.180) (2.277) (-1.008)
300.636" 375.779" 880.234" 794.465"
Constant
(22.994) (12.809) (10.507) (6.266)
Observations 218 179 218 179
Number of 17 14 17 14
countries
F-statistics
(significance of 136.285" 64.385" 197.287" 123.089"
model)
Cragg-Donald
Wald E-statistics 151.513 27.325 174.466 27.027
Critical values of
Stock and Yogo 19.93 19.93 19.93 19.93
(10%)
Hansen test : p- 0.351 0.926 0.273 0.216
values
R2 0.958 0.917 0.969 0.953

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.

- Evidences from other explanatory variablésappears that economic growth increases under-f
mortality in countries with high international retances and financial development. It does not
significantly affect under-five mortality in cougs with low remittances and financial development.
In addition, it appears that economic growth does significantly affect maternal mortality in
countries with low and high international remittagac However, it increases and reduces maternal
mortality respectively in countries with high amav financial development.

The primary enrolment and HIV/aids prevalence respely contribute in reducing and increasing
under-five and maternal mortality in all raised sammples. In all subsamples, the immunization
coverage helps to reduce child mortality rate.
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The old dependency ratio and non-health generakrgovent expenditures increase under-five
mortality in countries receiving low and high imational remittances and in countries experiencing
high degree of financial development. They do nignhiEicantly affect under-five mortality in
countries associated with low degree of financievedlopment. These variables increase maternal
mortality in countries with low international remaitces, whereas they do not significantly affect
maternal mortality in countries receiving high mi&tional remittances. The old dependency ratio and
non-health general government expenditures incneasernal mortality in countries respectively with
low and high financial development. They do nongigantly affect maternal mortality in countries
respectively experiencing high and low degreerdricial development.

4.2.4 Testing the effect of prepayment health expditures ‘components on child and maternal
mortality

The goal of subsection is to check whether allashponents of prepayment health expenditures have
significant effects on child and maternal mortaliye split prepayment health expenditures into two
specific components such as government health elifpees per capita in USD PPP (GHEPC) and
prepayment health expenditures from private souegpsessed in USD PPP per capita in (PPHEPC).
The variable of government health expenditures sofram the Global Health Expenditures (GHE)
database. Prepayment health expenditures per dapitgprivate sources are calculated by retrieving
government health expenditures per capita froml f@payment health expenditures per capita in
USD PPP. The formula is: PPHEPC=Prepayment-GHEPC.

- Descriptive analysis of prepayment health expdadds ‘components and their statistical
relationship with child and maternal mortality

Before the regressions, the time trend of prepaynmealth expenditures composition is firstly

investigated (Graphic 3.4). It appears that govemtsi contribution to prepayment health financing
has decreased since 2005. Consequently, it seansitite the commitment of countries to promote
universal health coverage in 2005, prepayment indadtncing focuses more and more on private
prepayment schemes in Sub-Saharan African countries

Graphic 3.4: Time trend of composition of prepaytriealth expenditures (1996-2012)
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Secondly, the statistical relation by year (1996012 2006, 2012) between the components of
prepayment health expenditures, all expressed iD B8P per capita and mortality indicators is

explored (Graphics 3.5, 3.6, 3.7 and 3.8) withdypiaal countries that distort the relations (Annex

3.3). The trends reveal a negative correlatiomsttig that high government health expenditures and
prepayment health expenditure from private souatesassociated with low under-five and maternal
mortality.

Graphic 3.5: Scatter plots between government heajpenditures per capita in USD PPP and under-
five mortality rate
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Graphic 3.6: Scatter plots between governmentheajpenditures per capita in USD PPP and the
maternal mortality ratio
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Graphic 3.7: Scatter plots between prepaymentineaftenditures from private sources in USD PPP
per capita and under-five mortality rate
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Graphic 3.8: Scatter plots between prepaymenttheafienditures from private sources in USD PPP
per capita and the maternal mortality ratio
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- Evidences from the effect of prepayment healthperditures ‘components on under-five and
maternal mortality

In the regressions estimating the effect of preaynhealth expenditures’ components, the variables
of government health expenditures and prepaymealtrhe@xpenditures from private sources, all
expressed in USD PPP per capita, are separatdlydad to avoid potential biases of collinearitheT
two variables appear to be highly correlated. Toreetation between the last ones is estimated aroun
72.86% (Annex 3.2). The results of estimationsraported in Tables 3.9 and 3.10 which respectively
focus on the effect of government health expene#yrer capita and prepayment health expenditures
per capita from private sources on child and maftemmortality. We follow the same methodology
(specifications and instrumentation) for both viles.

Table 3.9: Baseline results of effect of governniezath expenditures per capita in USD PPP on
under-five and maternal mortality (1996-2012)

Dependent variable: the under-five mortality ratBependent variable: The maternal mortality ratio
Instrumentation with atypical Instrumentation with atypical

. Instrumentation . Instrumentation
countries without atypical countries without atypical
First stage = Second-stage countries First stage = Second-stage countries
-0.340" -0.162" -1.709" -1.504"
GHEPC (-4.075) (-6.398) (-4.509) (-4.730)
Growth., 0.011 0.285 0.284 -0.022 0.900 0.422
: (0.046) (1.836) (1.788) (-0.090) (0.895) (0.349)
. -0.133 -0.887" -0.895" 0.127 -4.539" -4.941"
Education, (-1.184) (-8.861) (-11.329) (1.665) (-8.526) (-%27
HIV 1.907 2.838" 0.814 1.413 12.766 9.467
(1.754) (3.078) (1.052) (1.277) (2.262) (1.637)
. 0.378" -0.518" -0.542"
Immunization 5724y (-6.063) (-7.432)
old 24.998 16.047" -9.370 24.010 88.762" 63.270°
dependency (2.040) (3.304) (-1.677) (1.832) (3.304) (2.353)
NHGGE 0.0004" 0.0001" 0.0004" 0.0005" 0.001" 0.001"
(4.562) (2.453) (2.610) (4.498) (2.254) (2.155)
0.460 0.567"
Budget (1.934) (2.218)
0.962" 1.012™
DAH_net (3.667) (3.602)
Constant -74.426 321.676" 379.210° -52.853 974.581 1051.588"
(-2.044) (14.175) (18.609) (-1.292) (9.057) (105638
Observations 397 397 272 397 397 327
F-statistics
(significance
of model) 265.769 472.658" 397.016" 611.714"
Cragg-Donald
Wald F-
statistics 46.574 121.431 49.833 90.517
Critical values
of Stock and
Yogo (10%) 19.93 19.93 19.93 19.93
Hansen test :
p-values 0.262 0.462 0.623 0.863
R2 0.912 0.939 0.932 0.943

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Table 3.10: Baseline results of effect of prepaynhelth expenditures per capita in USD PPP from
private sources on under-five and maternal moytéli®96-2012)

Dependent variable: the under-five mortality Dependent variable: The maternal mortality

rate ratio
Instrumentation with Instrumentation with
atypical countries Instrumentation atypical countries Instrumentation
without atypical without atypical
First stage S:t(; (;r:ed' countries First stage  Second-stage countries
-0.400" -0.402" -1.792" -2.228"
PPHEPC
(-5.029) (-5.264) (-3.809) (-3.527)
Growth 0.042 0.259 0.191 0.033 0.537 0.538
t (0.230) (1.835) (1.055) (0.182) (0.572) (0.549)
_ -0.126" -0.918" -1.051" -0.053 -4.94% -4.850"
Education;
(-2.075) (-10.573) (-11.818) (-1.320) (-10.014) 1(4a17)
HIV 0.286 2.002 1.597 0.157 9.742 9.702
(0.246) (2.295) (1.876) (0.138) (1.879) (1.753)
o 0.106" -0.543" -0.431"
Immunization
(2.033) (-8.224) (-6.655)
old -2.238 5.814 -1.705 -2.387 40.935 57.233
dependency  (-0.798) (1.688) (-0.511) (-0.886) (1.824) (1.492)
NHGGE 0.00005 0.00002 0.00005 0.00005 -0.0001 0.0001
(1.813) (0.997) (2.287) (2.037) (-1.056) (1.332)
-0.297" -0.266
Tax revenue
(-2.054) (-1.892)
0.842™ 0.854"
DAH net
- (4.923) (4.862)
Constant 25.433" 347.649" 357.124" 30.051" 1130.320" 1017.041"
(2.608) (22.153) (24.705) (3.020) (11.900) (8.137)
Observations 405 405 334 405 405 333
F-statistics
(significance 345.448 607.248 625.584 432.698
of model)
Cragg-Donald
Wald F- 80.101 57.656 81.547 83.218
statistics
Critical values
of Stock and 19.93 19.93 19.93 19.93
Yogo (10%)
Hansen test : 0.166 0.372 0.348 0.958
p-values
R2 0.918 0.926 0.936 0.924

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.

Concerning the validity of instruments, we findttlkize variable of development assistance for health
positively and significantly affects government le@xpenditures per capita and prepayment health
expenditures per capita from private sources. Hewethe budget balance leads to increase
government health expenditures per capita (Tal®¢ I3ut it does not have a significant effect on

prepayment health expenditures per capita fromapgigsources (Annex 3.5). Hence in the model using
prepayment health expenditures from private souasesariable of interest, we replace the budget
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balance by a tax revenue variable expressing thé revenues of governments as share of GDP and
retrieved from the World Economic Outlook (WEQO) alzdse.

The increase in tax revenue is likely to reduceam®unt of private prepayment health expenditures.
They could decrease private health insurance eXpees. The taxation has generally the
consequence to increase the tax burden which cpatdntially reduce the disposal income of
households and accordingly induce them to lesscsiesto health insurance contracts. That would
reduce private health insurance premiums. On titigest, Guerineau and Sawadogo (2015) stressed
that the tax burden approximated by the tax freenml®ex leads to reduce the life insurance premiums
as share of GDP in Sub-Saharan African countmrethdse countries, the majority of individuals that
pays taxes on households’ income and that morecshbs to insurance contracts are the richest and
the middle-class people. In this way, the taxatimuld reduce the disposal income of these last,ones
mostly of middle-class populations and induce themreduce their subscription to insurance
contracts, mostly to health insurances schemes.rdthection in these subscriptions will have the
consequence to reduce health insurance premiumsdiivities of health insurance companies and
accordingly the volume of private health insuraegpenditures.

We instrumented government health expenditurespgegayment health expenditures from private
sources by the development assistance variabbddition to this last one, we use the budget balanc
and tax revenue variables as second instrumemeatgely for government health expenditures per
capita and prepayment health expenditures peractpih private sources.

Based on the estimations results, it appearstieanstruments are valid based on the Hansenndst a
the weakness instruments test. The developmenstasse variable increases government health
expenditures and private prepayment health expamedit The budget balance increases government
health expenditures, whereas tax revenue as sh&®® lead to reduce private prepayment health
expenditures. Furthermore, the explanation powémsbmated model remain high and significant
based respectively on the F-tests and R2. We fiatigovernment health expenditures and prepayment
health expenditures from private sources leadgnifstantly reduce child and maternal mortality. A
one USD PPP per capita increase in governmenthhegttenditures leads to decrease the under-five
rate and the maternal mortality ratio respectinmh0.34%. and 1.709 per 100,000. Moreover, for one
USD PPP per capita increase the under-five ratdtenthaternal mortality ratio respectively diminish
by 0.4%0 and 1.792 per 100,000. In absolute terhescoefficients associated with government health
expenditures and prepayment health expendituren frdvate sources respectively decrease and
increase when atypical countries are removed. Hewelrey remain negative and significant.

4.2.5 Testing the effect of prepayment health expditures and their components on child and
maternal mortality on sub-periods data

In view of evidences, one might evoke non-statiiypgporoblems in our estimations. For more
robustness, we perform again the regressions opextibds to account for this problem. For the same
reason evoked in the second chapter, we retaimmueadimension of three years by sub-period. The
sub-periods are: 1996-1997, 1998-2000, 2001-20034-2006, 2007-2009 and 2010-2012. Then, we
calculate the mean of all used variables and lierast the econometric model to check whether the
results will change. Over these sub-periods, westgnate the effects of total prepayment health
expenditures per capita, government health expamedit per capita and prepayment health
expenditures per capita from private sources old @md maternal mortality. Table 3.11 reports the
baselines results of estimations. For each mart#iticator, the first, the second and the third
columns respectively refer to the effect of totegayment health expenditures, government health
expenditures and prepayment health expenditures frovate sources.
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Table 3.11: Baseline results of effect of prepaynhealth expenditures per capita in USD PPP on
under-five and maternal mortality on sub-periodad&996-2012)

Dependent

variables The under-five mortality rate The maternal motyalatio
Specifications (1) 2) (3) €)) 2) 3)
-0.159™ -0.822"
Prepayment
(-3.955) (-3.257)
-0.263" -1.372"
GHEPC
(-3.659) (-3.265)
-0.225" -1.299"
PREHEPC
(-2.670) (-2.867)
0.993 1.057 1.204" 3.959 4.496 5.368
Growth.;
(1.960) (2.068) (2.544) (1.053) (1.190) (1.526)
_ -0.923" -0.906" -0.941" -4.663" -4.487" -5.002"
Education;
(-5.938) (-5.628) (-6.808) (-6.635) (-6.239) (-7231
Hiv 3.553" 4.030" 2.915 9.755 12.017 9.964
(2.488) (2.622) (1.874) (1.175) (1.366) (1.250)
o -0.600™ -0.569" -0.567"
Immunization
(-4.255) (-3.860) (-4.597)
old 16.492" 21.196" 9.120 100.822" 125.607" 76.091"
dependency (3.390) (4.114) (1.671) (3.433) (4.272) (2.268)
NHGGE 0.0001 0.0001 -0.00002 0.0001 0.0003 -0.0002
(1.631) (2.041) (-2.220) (0.490) (1.018) (-3.803)
Constant 310.812° 293.095" 331.172" 919.457" 840.522" 994.290"
(16.003) (13.660) (15.226) (8.475) (7.690) (8.136)
Observations 136 136 132 136 136 132
F-statistics 511.151 1167.721" 568.796" 281.011" 281.346" 229.580"
Cragg-Donald
Wald F- 36.941 25.219 48.630 37.039 24.884 48.918
statistics

Critical values
of Stock and 19.93 19.93 19.93 19.93 19.93 19.93
Yogo (10%)

Hansen tests:
p-values

R? 0.950 0.947 0.947 0.960 0.959 0.962

0.647 0.728 0.340 0.197 0.201 0.981

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.

Based on the estimations, it appears that theumstnts remain valid based on the Hansen test and th
comparison between the Cragg-Donald Wald F stegisind the critical values of Stock and Yogo.
Then, it appears that the explanation powers dgédesiodel remain also high and significant. The
second findings related to these estimations revleal total prepayment health expenditures;
government health expenditures and prepaymenthhealpenditures from private sources lead to
significantly reduce the under-five mortality reaed the maternal mortality ratio. Concerning the
other explanatory variables, we find that econogn@mwnth significantly increases under-five mortality
but it does not affect maternal mortality. HIV/aideevalence and the old dependency ratio lead to
increase mortality indicators. The primary enrolineontributes in reducing maternal and under-five
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mortality whereas the immunization coverage neghtiaffects under-five mortality. The effect
associated with non-health general government alpgas remains inconclusive. This variable
enters with positive and significant coefficienthigh are negative in some cases. The results raised
from the estimations over the sub-periods remaliusbwhen the supplementary variables discussed
above (political instability, quality of bureaucya@ccess to improved water, and to information and
urbanization) are included in the model (see Anaexé and 3.7).

Over the sub-periods, it would have been interestegerform the regressions by subsample of
countries with low/high international remittancesd&inancial development. However, it would be
difficult to do that. We work on a low sample ofuriries. Hence the subdivision of sample would
have to reduce the number of observations for eegfession carried out by subsample; a fact could
result in inconsistent results. In this way, foesh estimations we only consider the results based
annual panel-data

5. Conclusion

Since many years the economic literature has beemséd on the role of health financing for the
improvement of population’s health in developingucties. On the time where these countries,
namely the ones coming from Sub-Saharan Africa,eheemmitted to promote universal health
coverage, it would be fundamental to discuss thenéxto which health could be equitable and
sustainably financed to improve health without pralize the well-being of individuals.

In this context, the chapter has proposed to iiyatst the effect of prepayment health financing on
health status in Sub-Saharan African countries.natee assembled a panel dataset encompassing 31
countries over the period 1996-2012. The underdfhgrtality rate and the maternal mortality ratio
have been retained as proxy indicators of headttustof children and pregnant women which are the
most vulnerable people in Sub-Saharan Africa initemd to the elderly individuals. Mortality
indicators are explained by prepayment health edipgnes per capita in USD PPP by controlling for
socioeconomic (gross primary enrolment, GDP peritgagrowth, access to safe water and to
information) and demographic (old dependency rafibanization) variables, immunization coverage,
morbidity level due to HIV/aids, public financingdn-health general government expenditures per
capita in USD PPP), institutional (quality of busesacy) and political (political instability and
presence of violence/terrorism) factors. The ecatdammodel has been tested through the efficient
GMM estimator to address the endogeneity issuegdbas the variable of prepayment health
expenditures.

In addition, we have tested differential effectsppépayment health expenditures by subsample of
countries receiving low and high international reeamces flows and experiencing low and high

degree of financial development. Then, we havemedéd the effect of prepayment health

expenditures’ components such as government heeMpenditures and prepayment health

expenditures from private sources, all express&dSD PPP per capita.

Our investigations reveal the following evidences:
- Prepayment health expenditures contribute incduunder-five and maternal mortality.

- The effect of prepayment health expenditureshéurtdecrease mortality indicators in countries
receiving higher flows of international remittanceesmpared to ones in which the flows of
international remittances are lower.

- Prepayment health expenditures lead to reducdaiitgrindicators in countries experiencing a
higher degree of financial development but theydosignificantly affect these indicators in coussr
where the financial sector is less developed.
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- Government health expenditures and prepaymenthheapenditures from private sources also
contribute to reduce under-five and maternal mibytal

-Evidences remain robust even when atypical caestre removed from the sample and when the
estimations are performed on sub-period data.
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6. Annexes

Annex 3. 1: Summary of evidences on prepaymentth&abncing effect on health status

Studies Samples Dependent variables Variablegarest Evidences
Moreno-Serra and Smith) 160 developing and developed Total prepayment health = . .
(2013) countries (1995-2011) The under-five mortality rate Negative effect

expenditures

Moreno-Serra and Smith,
(2011)

153 low-and middle income

Voluntary health expenditures

countries including 116 low-incom
countries (1995-2008)

e .
Government health expenditures

Under-five mortality rate, Femalg
adult mortality rate, Male adult

mortality rates.

No effect

Negative effect that is larger on under-fi
mortality and for low-income countries.

Issa and Ouattara, (2005

160 countries including 106 low-

income countries and 54 high-
income countries (1980-2000)

Private health expenditures

Government health expenditures

Infant mortality rate

Negative effect on low-income countrie
and no effect on high-income countries

Negative effect on high-income countrig
and no effect on low-income countries

Bokhari et al., (2007)

127 developing countriesO@0

Government health expenditures

Infant mortality rate and the
maternal mortality ratio

Negative effect

Baldacci et al., (2003)

94 developing countries (1996-

1998)

Government health expenditures

Under-five and infant mortality
rates

Negative effect

Wang, (2002)

60 low-income countries (1990-

1999)

Government health expenditures

The underrdfivgality rate

Negative effect

Gupta et al., (2002)

50 developing countries and

transition economies (1993-1994

) Government health expenditures

Under-five and infant mortality
rates

Negative effect

Anand and Ravaillion

22 developing countries (1985-

(1993) 1990)
Bidani and Ravaillion ] _
(1997) 35 developing countries (1980)

Government health expenditure

Infant mortality rate, life
- expectancy at birth

Infant and prenatal mortality rate
life expectancy at birth

Negative effect on infant mortality and
positive effect on the life expectancy; Th
s, effects are greater in countries with hig
poverty headcount

Gupta et al., (2003)

44 developing countries (1990-
1999)

Government health expenditures

Under-five mortabity

Negative effect in the poorest quintile

No effect in the richest quintile

Deolalikar, (1995)

Indonesia (studied period not
provided)

Government health expenditures

Infant diseases

Marginal effect of government health
expenditures on the incidence and the
duration of infant diseases lower for thg
non-poor households compared to the
poorest.

\1°4
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Filmer and Pritchett (1999

45 developing countries

Government health expenditurs

s Under-five and infant mortality
rates

D

95% of cross-national variation in
mortality indicators explained by incom
per capita, income inequalities, femal
education, ethnic fragmentation and
predominance of Muslims

Government health expenditures explajin

less of 1/7 of one percentage point
variation in mortality indicators

Zakir and Wunnava (1999

117 developing and developed
countries (1993)

Government health expenditurg

2S Infant mortalite rat

fertility rate, female participation in the
labour force and per capita GNP as hig
preacher reducing infant mortality

Carrin and Politi (1996)

57 developing countrie89Q)

Government health expenditur

es Infant moytadite

GDP per capita and poverty as importa

determinants respectively increasing and

decreasing infant mortality

Kamiya, (2010)

141 developing countries (1990-
2008)

Government health expenditure

2S Under-five mortahity

Access to improved sanitation as

important determinant decreasing infant

mortality

Turner, (1991)

Nicaragua (survey data)

Access #ltheare facilities

Infant mortality rate

Negatietect

Wagstaff and Claeson,
(2004)

developing countries (number of
countries and studied not provided)

Government health expenditurg

and CPIA index

S Infant mortality rate

CPIA* index reduces the negative effect

of government health expenditures or
infant mortality

Farag et al., (2013)

133 low-and middle-income
countries (1995, 2000, 2005, 2006)

Government health expenditurg
and government effectiveness

index

"S Under-five and infant mortality
rates

Government effectiveness reduces th
negative effect of government health
expenditures on infant mortality

Rajkumar and Swaroop,
(2008)

91 developing countries (1990,
1997, 2003)

corruption perception index

Government health expendituras,

bureaucracy quality and

Under-five mortality rate

Bureaucracy quality and corruption

respectively reduces and increases th

negative effect of government health
expenditures on infant mortality

Anyanwu and Erhijakpor,

(2009)

47 African countries (1999-2004

Government heakpenditures

Under-five and infant mortality

rates

Negative effect

$Country Policy Institutional Assessment.
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Novignon et al., (2012)

44 Sub-Saharan African countrig
(1995-2010)

sGovernment health expenditurs

'S Infant mortality and crude death

Private health expenditures

rate and life expectancy at birth

Negative and positive effects respectiv%ly
i

on infant mortality and death rate and |
expectancy

e

Akinkugbe and Afeikhena
(2006)

45 Sub-Saharan African countrig
and 12 Middle East and North
Africa countries (1980-2003)

S

Government health expenditures

Under-five and infant mortality
rates and life expectancy at birt

Negative and positive effects respective
h on mortality indicators and life expectan

ly
Yy

Akinkugbe and Mohanoe
(2009)

Lesotho (studied period not
provided)

Government health expenditures

Under-five and infant mortality
rates and life expectancy at birt

Negative and positive effects respective
h on mortality indicators and life expectan

ly
Yy

Atake, (2014)

Government health expenditures

Togo (1980-2010)

Functioning government health

expenditures

Positive effect in short term

Infant survival rate

Investment government health

expenditures

Positive effect in short term

Positive effect in short and long term

Yaqub et al., (2012)

Nigeria (1980-2008)

Government health expenditure
and corruption perception inde

s, Under-five and infant mortality
X rates and life expectancy at birt

Corruption respectively reduces the
negative and positive effects of governm

h health expenditures on mortality indicatg

and the life expectancy

ent
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Annex 3.2: Matrix of partial correlations (1996-2)1

old

Under5 Maternal | PrepaymgnGHEPC| PPHEPC Growth GDP Education HIV | dependency Immunizatig
Under5 1
Maternal 0.7408" 1
Prepayment | -0.4912" | -0.5304" 1
GHEPC -0.5053" | -0.5629" | 0.9776" 1
PPHEPC -0.3593" | -0.3453" | 0.8565 |0.7286" 1
Growth 0.0324 -0.0112 0.1272 |0.1552" | 0.0332 1
GDP -0.3871" | -0.4564" | 0.7764" |0.8396" | 0.4676" |0.2360" 1
Education -0.5635 | -0.3807" | 0.3542" |0.3510" | 0.2899" |0.1408" | 0.3170" 1
HIV -0.1475" | -0.1157 | 0.5233" |0.4639" | 0.5649" | 0.0229 | 0.1875 | 0.3341" 1
old
dependency | -0.4814 | -0.4908" | 0.4362" |0.5193" | 0.1458" | 0.0936 | 0.5541" | 0.3172" | 0.1306" 1
Immunization| -0.7235" | -0.5720" | 0.2873" |0.2902" | 0.2232" | -0.0606| 0.0923 | 0.4582" 0.2257" 0.2190" 1
Remittances | -0.0763 -0.0003 -0.0660| -0.0364 -0.122[1 0.0718 | -0.1299 | 0.1557" | 0.3986" 0.2467" 0.1677"
Financial
development| -0.4584 | -0.2114" 0.0672 0.0799| 0.0228 -0.0501 0.082b -0.0290 an30| 0.2426° 0.2942"
NHGGE -0.4136" | -0.4812" | 0.8642" |0.9093" | 0.5821" |0.1388" | 0.9088" | 0.3233" 0.3531" 0.5039" 0.1860"
Budget 0.1815" 0.0221 0.1172 | 0.1217 | 0.0829 |0.2021" | 0.2389" | 0.1563" 0.1643" 0.0802 -0.1878
DAH_net -0.3364" | -0.2873" | 0.5769" |0.5128" | 0.6195 | 0.0438 | 0.2110 | 0.2812" | 0.4132" 0.0516 0.3227
Tax -0.2335" | -0.2378" | 0.3741" |0.3854" | 0.2723" | 0.0433 | 0.2373 | 0.3071" 0.5788" 0.1537" 0.3375"
Political - - -
instability 0.4663" | 0.6817 | -0.5370" |0.5504" | 0.3966 | 0.1160 | -0.3918" | -0.2948" | -0.2805" | -0.4174" -0.4633"
Bureaucracy | -0.4472" | -0.3648" | 0.3554" |0.3612" | 0.3061" |-0.1248 | 0.3274" | 0.3492" | 0.3729" 0.2666" 0.2892"
Water accesy -0.5752" | -0.4973" | 0.4840° |0.4870" | 0.3806 | -0.0395| 0.2517 | 0.2685 | 0.3191" 0.4638" 0.6428"
Urbanization | -0.3911™ | -0.3749" | 0.4187" |0.4534" | 0.2505" | 0.0420 | 0.4960 | 0.2553" -0.0238 0.4350 0.1284
Information | -0.7314" | -0.6338" | 0.5523" |0.5909" | 0.3482" | 0.0055 | 0.5552 | 0.4813" | 0.1618" 0.5999" 0.5136"
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Remittances dg\i/gi)n;ri]?én NHGGE | Budget| DAH_net Tax ir?sc;gg?lziitg/ Bureaucracy Z\cl:iteesrs Urbanization| Information
Remittances 1
Financial
development -0.1559" 1
NHGGE 10.0356 0.0644 1
Budget 00512 | -04608 | 0.0944 1
DAH_net 0.0402 -0.0064 | 0.3865 | -0.0456 1
Tax 0.5415" -0.0537 | 0.4070 | 0.2002" | 0.3069" 1
Political i
instability -0.0894 -0.0685 | -0.4449| -0.0348 | -0.3437 | 0.2879" 1
Bureaucracy| g »17¢" -0.0388 | 0.314% | -0.0961| 0.167% |0.1698" | -0.2516" 1
Wateraceess 5313" | 02127 | 0.3189” | -0.0697 | 0.3237 |0.279%" | -0.3587" | 0.383¢" 1
Urbanization _ pgg 0.0666 | 0.4970 |0.1456" | 0.1467" | -0.0210| -0.3666 | 0.1114 | 0.2050" 1
Information | ggo4 0.233% | 05406 | 0.0897| 0.2118 0.2192  -0.4366 0.173] 0.53p5 0.5660 1

Source: Author ‘calculation using the GHE, the Wibke WGI, the ICRG, the WEO and the SEID and thelBHdatabases. Note: p<0.01,” p<0.05, p<0.1.
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Annex 3.3: Scatter plots between prepayment healtlenditures and their components all expressed
in USD PPP per capita and the under-five mortalitgt the maternal mortality ratio using the global
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Under-five mortality rate

Maternal mortality ratio
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Under-five mortality rate

Maternal mortality ratio
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Annex 3.4: Box-plot analysis of residual termsexfted model (1996-2012)

—— === ==

|:| Residual term from prepaid health expenditures effect on under-five mortality rate

|:| Residual term from government health expenditures effect on under-five mortality rate

|:| Residual term from private prepaid health expenditures effect on under-five mortality rate

Source: Author using econometric regressions.

: s °

|:| Residual term from prepaid health expenditures effect on maternal mortality ratio

|:| Residual term from government health expenditures effect on maternal mortality ratio

|:| Residual term from private prepaid health expenditures effect on maternal mortality ra

atio

Source: Author using econometric regressions.
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Annex 3.5: Baseline results of effect of adjustedHper capita and budget balance as share of GDP
on private prepayment health expenditures per@apitySD PPP(1996-2012)

Dependent Under5 Maternal
variables
Budget 0.144 0.172
(1.053) (1.223)
DAH_net 0.847" 0.855"
(5.062) (5.024)
0.019 0.010
Growth., (0.100) (0.053)
-0.160° -0.090"
Education, (-2.451) (-2.074)
0.077 -0.056
HIV (0.067) (-0.050)
0.102
Immunization (1.849)
-1.664 -1.930
Old dependency (-0.535) (-0.634)
0.00004 0.00005
NHGGE (1.782) (2.029)
Constant 16.502 22.325
(1.492) (1.988)
397 397
Observations

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Annex 3.6: Baseline results of effects of totalpayment health expenditures, of government health
expenditures and prepayment health expenditures firovate sources expressed in USD PPP on
under-five mortality by including additional contrariables and by using sub-period (1996-2012)

Incl_uded additional _ Po_Ii_ticz_;\I Bure_au_cracy _Acpess to Information Urbanization
variables instability index  quality index drinking water flows index
Prepayment -0.167" -0.209” -0.093 -0.154" -0.087
(-3.996) (-2.660) (-2.341) (-3.876) (-1.736)
1.013 0.524 1.036 0.947 0.900
Growth.;
(2.031) (1.129) (2.195) (2.059) (1.944)
. -0.914" -1.026" -0.756" -0.689" -0.810"
Education,
(-5.674) (-5.839) (-5.317) (-5.112) (-5.496)
HIV 3.437° 3.757 1.754 3.316 3.390°
(2.317) (2.443) (1.442) (2.225) (2.392)
Immunization -0.608" -0.607” -0.409” -0.388" -0.527"
(-4.166) (-4.061) (-3.029) (-3.104) (-3.679)
Old dependency 16.825" 13.186 14.387 17.402" 9.850
(3.570) (0.751) (3.093) (3.486) (2.246)
NHGGE 0.00001 0.0003 0.00001 0.0001 0.00005
(1.649) (2.409) (0.302) (1.953) (0.779)
A . -2.227
Political-instability (-0.519)
Bureaucracy "14.491
(-1.489)
-1.700”
Water (-4.889)
Information -1.340
(-5.357)

o -2.041"
Urbanization, (-2.540)
Constant 316.838" 321.541" 341.010° 314.587" 377.893"

(13.116) (6.336) (18.400) (14.796) (14.106)
Observations 136 89 136 136 136
F-statistics
(significance of 1084.129" 89.404” 804.996" 345.37%8" 857.808"
models)
Cragg-Donald Wald F- 55 594 11.233 30.662 36.572 22.748
statistics
Critical values of
Stock and Yogo (10%) 19.93 19.93 19.93 19.93 19.93
Hansen test : p-values 0.713 0.087 0.883 0.417 40.59
R2 0.949 0.938 0.962 0.959 0.957

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Annex 3.7: Baseline results of effect of total @gment health expenditures, of government health
expenditures and prepayment health expenditures firovate sources expressed in USD PPP on
maternal mortality by including additional contk@riables and by using sub-period data (1996-2012)

Included additional Political Bureaucracy Access to Information Urbanization
variables instability index  quality index drinking water flows index
-0.583 -1.068" -0.540° -0.764" -0.466
Prepayment (-2.520) (-2.977) (-1.975) (-3.053) (-1.466)
3.422 3.385 3.605 3.291 3.553
Growth.;
(1.101) (0.628) (0.970) (1.102) (0.973)
_ -4.816~ -4.146” -3.517" -2.292” -3.914”
Education; (-6.950) (-5.156) (-4.089) (-3.150) (-4.837)
12.518 7.627 3.715 5.580 8.584
HIV (1.591) (0.935) (0.453) (0.598) (0.997)
92.621" 122.912 89.984" 95.313" 68.280°
Old dependency (3.579) (1.675) (3.093) (3.464) (2.214)
-0.00002 0.001 -0.00001 0.0004 -0.00004
NHGGE
(-0.096) (1.798) (-0.324) (1.433) (-0.120)
o - 54.348
Political-instability (2.337)
-111.808"
Bureaucracy (-2.725)
-5.872"
Water (-2.580)
. -8.523"
Information (-6.664)
o -9.224
Urbanization, (-1.935)
788.579" 855.810" 1056.334" 1045.001" 1244.447"
Constant
(7.057) (3.789) (8.933) (12.831) (6.913)
Observations 136 89 136 136 136
E-statistics 186.080" 151.449" 288.541" 112.815 226.283"
(significance of
models)
33.203 11.754 30.963 36.797 23.197
Cragg-Donald Wald
F-statistics
Critical values of
Stock and Yogo 19.93 19.93 19.93 19.93 19.93
(10%)
Hansen test : p- 0355 1000 0135 0603 0231
values
R2 0.964 0.963 0.964 0.971 0.964

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Annex 3.8: Descriptive statistics of supplementasiables used in the model (1996-2012)

Variables Mean Std.Dev. CcVv Median Min Max Obseiofd
GHEPC 74.232 98.734 1.330 34.482 4.691 528.013 397
PPHEPC 20.277 40.274 1.986 7.288 0 270.854 397
Political 2.612 0.902 0.345 2.444 1.006 4.706 341
instability

Bureaucracy 1.360 0.764 0.562 1 0 3.500 247
Water access 58.221 17.851 0.307 56.300 21 99.700 97 3

Urbanization 34.443 14.921 0.433 34.709 7.412 86.36 397

Information 42129  13.592 0.323 40.790 4490  86.400 397
Tax 23.145  10.373 0.448 19.710  8.840  66.471 397
Remittances 4,728 9.934 2.101 1.220 0 61.924 326
Financial 26.806  32.245 1.203 17.911  -70.378  174.465 388

development

Source: Author ‘calculation using the GHE, the Wibk WGI, the ICRG, the WEO and the SEID databases.
Note: Std. Dev: Standard Deviation. CV: Coefficieht/ariation.

Annex 3.9: Descriptive statistics of supplementaagiables used in the model
Angola, Benin, Botswana, Burkina Faso, Burundi, €&lerde, Cameroon, Central African Republic,
Chad, Cote d'lvoire, Equatorial Guinea, Eritreab@a Gambia, Ghana, Guinea, Kenya, Lesotho,
Liberia, Madagascar, Malawi, Mali, Mauritania, Maius, Mozambique, Namibia, Niger, Nigeria,

Rwanda, Senegal, Sierra Leone.
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Chapter 4: Political instability: a major concern for prepayment health
financing in Sub-Saharan African countries

1. Introduction

Prepayment health financing remains the one of m@hiannels which would allow health
improvement in the framework of implementation @hd extension of universal health coverage in
low- and middle-income countries. The prepaymechemes is an equitable and sustainable source of
health financing which would allow for the peoplapstly the poorest limited by the out-of-pocket
payments, to access to and to use healthcareislnvtty, it would be advantageous for countries to
reinforce prepayment health financing and to paldidy increase prepayment health expenditures.
However, health resources are generally insufftdiemmeet with health needs of populations in low-
and middle-income countries. Consequently, it isdamental to understand why the quantity of
health resources, most specifically from prepaynsehemes, is low in countries. In this context, the
investigations on the determinants of prepaymealth@xpenditures would help the policy-makers in
the implementation of health policies.

Among low- and middle-income countries, Sub-Sahak&ican countries have experienced in the
past few years some political instability eventatthave adversely affected their economic system
(Fosu, 2002; Gyimah-Brempong and Traynor, 1999; afumad et al, 2013). Between 1946 and
2002, countries experienced forty-seven civil wdrs.addition to the degradation of economic
systems, political instability is likely to jeopazd the mobilization of tax revenue (Gupta et 2004;
Yogo, 2015,b) and this could result in a reduciiosocial expenditures, such as government health
expenditures which is a component of prepaymenittheapenditures (see Figure 2.1). In this way,
political instability would adversely affect prepagnt health expenditures in Sub-Saharan African
countries.

Political instability could also affect prepaymdrgtalth expenditures by affecting not only the anhioun
of international aid allocated to Sub-Saharan Aficountries but also their level of governance.
Political instability leads to affect the flows ofternational aid which appear to be support funds
serving to reinforce health financing, mostly inbSsaharan African countries. Through this channel,
political instability could influence the amountmfepayment health expenditures.

Furthermore, political instability appears as fadtopeding the implementation of good governance
(Adsera et al., 2003; Przeworski et al., 1999caduld consequently result in worse of institutional
quality which is a key determinant allowing thergmse in health expenditures, mostly government
health expenditures and health insurance expemditin low- and middle-income countries
(Mathonnat,2010; Dukhan, 2010 and Liang and MireinZD14), particularly in Sub-Saharan African
ones.

In addition to these channels, political instabiltould impede the attraction of health insurance
companies in Sub-Saharan African countries and ezprently reduce private health insurance
expenditures which are another component of prepayrealth expenditures. It would hinder the
implementation of health insurance schemes and dvaatordingly contribute in the reducing the
quantity of prepayment funds allocated to health.

On this subject, the literature has documentedeffect of a good political environment on some
components of prepayment health expenditures. Therefor example Ghobarah et al., (2004, a)
which have focused on 179 member countries of Whbiddlth Organization. They found that the
international political conflicts reduce public tbaexpenditures as percentage of GDP. Moreover,
Habibi (1994), working on 67 nations, including dmping and developed countries, argues that
political freedom leads to increase the share ofrakgovernment expenditures allocated to health
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and social security. Regarding Dukhan (2010), spklights a negative effect of political stabiliby
health insurance expenditures in 83 low and middieme countries. However, in the literature, there
is not for the moment a study, which focuses on-Salbaran African countries. Moreover, the
endogeneity issues are not addressed in the stigdithsg the effect of quality of political system
prepayment health expenditures.

In addition to the potential adverse effect of pcdil instability on prepayment health expenditures
we think the cooperation between Sub-Saharan Afrazauntries and international community could
influence this effect. Sub-Saharan African coustrimaintain diplomatic relationships with
international community. These relations inciteeinational community to intervene in countries, in
case of political instability events. The goal nfieirventions aims at putting pressure on governsnent
of instable countries, by finding out strategieatttend to limit the adverse consequences of paliti
instability events. The intervention of internatdncommunity could consequently dampen the
potential negative effect of political instabiliby prepayment health expenditures.

Within this framework, we propose in the chapteatalyze the determinants of prepayment health
expenditures by particularly focusing the work afitical instability. We shall attempt to addrebg t
following questions: Does political instability afft prepayment health expenditures and their
components in Sub-Saharan African countries? Wélate the channel(s) through which political
instability is likely to affect prepayment healtlxpenditures? Does the cooperation between Sub-
Saharan African countries and international comtyuplay a major role in the effect of political
instability on prepayment health expenditures? Whathe direction of its influence on political
instability effect on prepayment health expendg@re

The contribution of chapter is four-folds. Firstlye focus the study on Sub-Saharan African countrie
in which the events of political instability are mcand more regular. The second originality of gtud
comes from the dealing of political instability exgneity, which will be discussed in details in the
remainder of work (subsection 5.4). Thirdly we tést the transmissions channels through which
political instability affects prepayment health ergitures. Fourthly we test the conditional effect
between political instability and Sub-Saharan Adrniccountries ‘cooperation with international on
prepayment health expenditures.

The remainder of chapter is organized as follols: $ection 2 provides a conceptual framework in
which we present the concept of political instaypiind the various methods used to assess it. The
Section 3 sheds light the historical evolution ofifal instability in Sub-Saharan African cousesi

The Section 4 discusses the theoretical argumigrkisd political instability and to prepayment hialt
expenditures. The Section 5 is devoted to the ptasen of empirical strategy, including the
econometric model and the variables, which will used to investigate our studied effects. The
Section 6 outlines and discusses the results;lfinlaé Section 7 concludes, whereas the Section 8
includes the annexes.

2. Analytical Framework
2.1 Understanding the concept of political instabity

Political instability is a multidimensional and Betclite concept defined in different fashion im th
literature. Based on Londregan and Poole (1990)/desina et al., (1996), it refers to the propensit
of countries to experience changes in their paliteuthorities, particularly in the executive power
Based on Abessolo (2003), there are two kinds difigad changes. The first one is based on the
regular changes in executive power caused by thlenge events. These are for example the coup
d’état’s threats, which could be successful or ey are regarded as the most destabilized ailitic
events Based on Mc Gowan and Johnson (1984). Homd®ne refers to the changes in executive, in
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the respect of laws and rules. These are for exaihgl elections. Concerning Daniels et al., (2002),
they define political instability as an event fohish the political strategy of government resutt&in
interruption of sales and causing damage to puict individual property rights. In addition to tees
dimensions, some authors consider other aspeath, &8l the popular protests including political
demonstrations, riots and strikes and the evenexiwéme violence leading in some cases to armed
attacks, civil wars, assassinations and executf@aglor and Hudson, 1972; Schneider and Frey,
1985; Gupta, 1991; Chauvet, 2003; Jong-A-Pin, 20B8uenet, 2009). On the basis of these
mentioned dimensions of political instability, titerature generally categorizes the events oftipali
instability in three main groups. The most underdédble and detailed categorization is provided by
Chauvet (2003). This categorization is more or kigglar to the ones proposed by the other authors,
such as Taylor and Hudson (1972), Jong-A-Pin (2@0@) Gupta (1991). Based on Chauvet (2003),
there are three forms of political instability. Thiest one refers to the social instability, whiishalso
called as “mass violence or “civil mass violencespectively by Gupta (1991) and Jong-A-Pin
(2009); it refers to social disorders events inelgdpolitical riots, strikes and demonstrationseTh
second one refers to the violent or armed instgtdliso called as “internal wars” (Gupta, 1991) or
“politically motivated violence (Jong-A-Pin, 2009).encompasses the events related to civil wars, t
armed attacks, and to political assassinationsexedutions. They capture an instability and chaos
implied by the extreme violence. The third fornthe executive or elite instability, which is clase
the notions of “changes in executive”, “violencethin the regime” and “instability of political
regime” respectively proposed by Taylor and Hudg@v2), Gupta (1991) and Jong-A-Pin (2009). It
covers the successful or failed “coups d’état’ttgetine revolutions and the major government crises

2.2 Measuring political instability

The first assessments of political instability wéx@sed on one-dimensional measures composed of
objective and subjective indicators. Concerning tigective measures, they encompass binary
variables assessing the presence of war victimst¢Hg and Rebelo, 1993) and counting indicators
capturing the intensity of political revolutionscaassassinations (Barro, 1991) or the level otipali
violence (Svensson, 1999). Regarding the subjentizasures, they are calculated through survey data
(Knack and Keefer, 1995; Brunetti, 1997). They ratethe risk of forced expropriations including
land grab, the risk of violent attacks against @business owners and the supremacy of laws.

Over time, the literature has proposed some muoigdisional measures of political instability. The
authors depart from the dimension of political afslity cited above to build indexes approximating
political instability. Many approaches have beeedisThe major part of studies constructing the
aggregate indexes (Taylor and Hudson, 1972, Gu@®8]; Alesina and Perotti, 1996; Gyimah-
Brempong and Traynor, 1999; Chauvet, 2003) usepriheipal component analysis.

Other authors prefer to use alternative methodb as the discriminant analysis (Venieris and Gupta
1986) and the explanatory factor analysis (Jon#\-P009). The discriminant analysis is a stattic
method used to classify units in homogenous gr@gsed on their characteristics, which are known
in advance. The explanatory factor analysis istissical tool keeping the common information rdise
by a set of indicators. It separates the infornmatibat is common to all indicators from the
information that is unique to each of these lastsonit generates an indicator through a linear
combination of unobserved factors and individuabetrerms.

In addition to these methods, another group of fzafireds more interesting to estimate the probghbili
of political instability occurrence (Azam et al996; Alesina et al., 1996). They consist to firtlyild

a binary variable on the basis of political inslifpievents occurred in country. Then, this
dichotomous variable is explained on the determihderding to political instability events, on the
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basis of qualitative variables models such as f@an®le logit or probit model. Through these
econometric models, the occurrence probabilitydditipal instability events is estimated.

A fourth group of works, such as Cingranelli andchairds (1999) and Kaufman et al.,(2010)
respectively depart from a probabilistic cumulatigcaling method and from an unobserved
components model. The probabilistic cumulative ingamethod known as Mokken scaling analysis
(Mokken, 1971) simply allows transforming a set mbltidimensional indicators hierarchically
ordered and approximating the same concept or phenon into one-dimensional index. Initiated by
Goldberger (1972), the use of unobserved compomeatie| consists of combining many indicators
from different sources to optimally capture theoimfation related to unobserved or subjective
variable such as for example political instabilityassumes that each indicator, which must beaiige
summarized, depends on the variable, which mugeberated. The unobserved components model is
specified as follow:

Yie = ax + B (g + &x)

Y, represents the indicator “k” which must be sumaetifor country ‘" whereag;refers to the
variable approximating political instability. Thlast one is supposed to follow a standard normal
distribution. a;, is the intercept ang, refers to an estimated parameter, which accouwntghie
heterogeneity between the measure units providethdéyndicators which must be included in the
final composite indexe;, is the error term also following a standard noro®viation for which the
mean is null and the standard deviatigis identical distributed for each country but diéfet based

on the regarded indicator. The error term accofortédwo uncertainty sources such as the measure
error of unobserved indicator (political instalyilin this case) and the imperfection in the estinit
relation betweeny, andg; . In this model, the serial correlation in thetalmition of error term is

assumec('gjk;sjm) = 0. Political instability index is estimated througte conditional Esperance of
indicators included in the model. The formula agtimndex assessment is:

Vik—a .
E[gi\Vj1s - Vjie) = i=1 Wic( ]’; “), withWy = o2 /(1 + IK_1 0%).

k

3. Historical evolution of political instability in Sub-Saharan African countries

Political instability in Sub-Saharan African coues has started from many years ago. There are many
events of political instability but here, we shedlsentially focus on the events which are morectsfte
countrie€?. For these countries, three waves of politicataibiiity have occurred over time.

- The first wave of political instability has stedt after the Independences which have occurrdaein t
major part of countries at 1960, except Ethiopiaetia and South Africa that were accessed to their
independence prior to 1950. This first wave of i instability events has continued until the
1980s. They have been caused by the difficultiesdantries to form strong and exclusive statesraft
they were recognized as independent states. Oeepehiod, the militaries seize power by force,
judging the incapacity of civil to well manage tipigwer.

This situation results in a series of “coups d'état many countries. For example, Ghana has
experienced the first “coup d’état” in Sub-Sahatdinca. After the independences, the first Presiden
of this country, Kwame Nkruma after two mandates baen overthrown by the General Joseph
Arthur Ankrah through a “coup d'état” which has ooed on February 24 1969 and has resulted in

24 deaths. Over the post-independence period, Gthaps d'état” has occurred in this country. There

% The information provided in this section essehtimome from Marshall (2006) and the website of the
Sherbrook university:
http://perspective.usherbrooke.ca/bilan/serviet/BsbtiquePays?codePays=SDNandlangue=fr.
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are for example the “coup d’état” orchestrated lxy military Ignatius Kutu Acheampong who has
taken the place of Edward Akufo-Adddo on Januar}, 1372 and who has been overthrown by the
general lieutenant Fred Akuffo through a militagtgch on July 0% 1978. Thereafter, Fred Akuffo
will be overturned by the lieutenant Jerry John Rays on June 0% 1979. This last one will be
replaced by Hilla Limman on December™4979 and will be back in power on Decembef, 3D81
through a “coup d'état” which was associated withdeaths. In addition to Ghana, Chad has also
imperilled by “coups d'état” after the independesic®n April 13", 1975, the first Chadian President
Frangois Tombalbaye has been overturned by therglelNeel Milarew Odingar, a chief of defence,
through a “coup d’état” which has resulted in 9g¢@atthis. Before this year, the first President ofeNig
Hamani Diori has been overthrown through a “cougtat” orchestrated on April 51974 by a
military officer called as Seyni Kountché. This pod'état has provoked the death of 20 peoples.
Shortly after the 1960-1970s, Gambia has been rddgea “coup d’'état” that has occurred in the
night from 29 to 30 July 1981. The President Dawkiavara, governing country since the
implementation of Gambian Presidential system,sudfered an attempted a “coup d’état” which has
failed but has resulted in 650 deaths. Kukli SanS@zyang, member of opposition party has
orchestrated this coup d’état. In Burkina Faso,fits¢ “coup d’état” has occurred on January“03
1966 and has been driven by the colonel Aboubaaag@ilé Lamizana which overturns the President
Maurice Yaméogo, first civil President of Burkinagé previously called as Haute Volta. During the
post-independence period and after Aboubacar S#d@mizana, other Presidents such as Saye
Zerbo, Jean Baptiste Ouédraogo, Thomas Sankaraywetemilitaries, have taken the power through
“coups d’état”.

In addition to “coups d’état”, other consequences tb the post-independence political instability a
the army, ethnic and civil conflicts. For exampte Angola and Mozambique, civil wars have broken
out respectively from 1975 and 1977. Each of tleegewars have resulted in death of more of 1,000,
000 individuals. Civil war in Angola supported Hyet national union for the total independence of
Angola had the goal to eject the Portuguese foofebiese last colonial possessions. Civil war in
Mozambique has occurred two years after the entsohdependence war against Portugal. It were
violently opposed the ruling communist party, Frdot Liberation of Mozambique (FRELIMO)
managed by Samora Machel to the resistance groligd clozambique Resistance Movement
(RENAMO) financed by Rhodesia and South Africa. sThiesistance movement charged the
Mozambican state to be corrupted and to promotdatdiship. In addition to Angola and
Mozambique, Chad, Ghana and South Africa have besked by civil and ethnic violence occurred
respectively from 1965, 1981 and 1983. The corflict Chad and South Africa have resulted in
75,000 and 20,000 deaths, respectively. Burundiatss experienced ethnic conflicts occurred in
1965 and in 1972. These conflicts opposing the tiduto “Tutsi” have provoked the deaths of 5,000
deaths in 1965 and 2,000 deaths in 1972. Betweéa 48d 1979, Zimbabwe has been imperilled by
ethnic violence in which the ethnics “ZANU” and “PAJ” were opposed to whites. This violence has
resulted in 20,000 deaths.

- The second wave of political instability begins tae end of 1980s. At this ere, the post-
independence instability has decayed the econoysters of countries. This economic destabilization
results in riots, demonstrations and further letmiconflicts. For example, Cameroon has been
confronted with conflicts which have occasioned digims of its armed forces and which have
resulted in more of 1,000 deaths of people in 1988Burkina Faso, in 1987 the captain Thomas
Sankara was assassinated and overturned througipad@tat driven by the captain Blaise Compaoré
which is the last military President of Burkina &der the moment. This “coup d’état” has resulted i

the death of 100 individuals. In 1988, Liberia laperienced a series of civil violence which has
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opposed the group Liberian United for the Recoatidn of Democracy (LURD) to the National
Patriotic Front of Liberia managed by the Presidemarles Taylor. It has resulted in 100,000 deaths.

From the 1990s, the number of conflicts has in@e&as Sub-Saharan African countries. On this
subject, Marshall (2006) performs a graphic whidtests an increasing in political and ethnic
conflicts in African countries (Figure 4.1). Thise in conflicts politically motivated in Sub-Sahar
alerts international community which reacts by gmg directives for which the goal is to help
countries in the avoiding the events of politicabtability. In 1990, M. Francois Mitterand, ex-
President of France delivers a speech during teergss solemn sitting of l6onference of heads of
state of France and Africa. In this speech calleddiscours de la Baule”, M. Francois Mitterand
called for the necessity for African states to potena real political settlement. It has encouratped
African leaders to well manage the democracies voidapolitical instability. This speech has
contributed to the reduction of political conflicia these countries. However, some political
opposition have resulted in third wave of politicadtability.

Figure 4.1: Trend in armed conflicts in African otues
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Magnituce of Political Canflicts [ acnitude of Ethnic Conflicts

Magrituce of |nterstate Conflicts mmmmemen  Murmber of Countries

Source: Marshall (2006).

- The third wave of political instability has ocoed since the 1990s and is continuing today. For
example, Sierra Leone has experienced civil andiethars occurred over the period 1991-2001 and
resulting in more of 25,000 deaths. In additioni@tia has been also marked by a separatist ethnic
war occasioned by the “Oromo” that were one of meptesented ethnic groups in this country. Over
this war which has endured between 1999 and 200@he has resulted in more of 2,000 deaths, this
ethnic group claimed sovereignty and hegemony coedp#o the others. Like Sierra Leone and
Ethiopia, Guinea-Bissau and Somalia have been itigoeiby civil wars, which have respectively
resulted in more of 6,000 and 1,000 deaths respdgtover the periods 1998-1999 and 2000-2003.
Furthermore, Senegal, most specifically in its oagi“Casamance, Kenya and Rwanda have seen
emerged a series of ethnic violence respectiver ¢lve periods 1992-1999, 1991-1993 and 1990-
1998. These unfortunate events have respectivelytdemore of 3,000; to 2,000 and to 530,000
deaths. The violence in Kenya brought into oppasifour ethnic groups such as the “Kalenjins”, the
“Masais”, the “Kikuyu” and the “Luos” whereas the®in Rwanda opposed the “Tutsis” to “Hutus”
as in the case of Burundi. Concerning Ghana ancdkrNitpey have been also marked by ethnic
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violence respectively in 1994 and over the peri@®Qt1997. In Niger, the ethnic violence has
respectively resulted in 1,000 deaths and come®n fin opposition between two regions such as
Azawad and Toubou. As far as Mali and Céte d’lvottes civil and ethnic wars and violence have
respectively occurred over the periods 1990-199% 2000-2005. These events have respectively
resulted in 1,000 and in more of 3,000 deaths oplee The “Tuaregs” rebels have orchestrated the
ethnic violence in Mali. In Burkina Faso, the Pdesit Blaise Compaoré resigned ori* Xctober,
2014 due the usury of political regime implemenatdhis moment. After the resignation of Blaise
Compaoré, country have experienced a transitiomogedriven by Michel Kafando at the end of
which, the President Rock Marc Christian Kaboré besn democratically elected since December
29", 2015.

In addition to ethnic and civil conflicts and vialee, the third wave of political instability in Sub
Saharan Africa also includes the events of couggatd’ In September 2003 Guinea Bissau has
experienced a “coup d’état” during which the PresidKumba Yala has been overthrown by its
armed. This coup d'état has orchestrated by theefaénvVeressimo Correira Saebre without
bloodshed. In the summer 1994, the lieutenant YJayamed drives a coup d’état and overturns the
President Dwada Jawara but also without bloods¥iaga Jammed, after long contestations, as been
overthrown by a civil Adama Barrow through demoicrafections on January %92017. In addition

to Guinea Bissau and Gambia, Guinea has experiemaedies of two coups d’état. Dadiss Moussa
Camara, military officer, has orchestrated thet finse after the death of President Lassana Conté in
2008. One year later (2009), demonstrations broiteThey had the goal to contest the re-election of
Moussa Dadiss Camara who in the course of this lyasbeen the victim of a politically motivated
crime. It gives up the power in favour of Sekoul@nKté for transitional power from 2010-2011 and
then replaced by Alpha Condé democratically eleite@012. In Chad and Niger, the Presidents
Hissene Habré and Mamadou Tandja have been overthmespectively by Idriss Déby, a civil, on
December 0% 1990 and by Salou Djibo, a military officer, ortfuary 2% 2010. Since the
independence, Cote d’lvoire has experienced onep‘abétat” orchestrated on Decembef"24999

by the General Robert Guéi on the President Heariak Bedie who insures the interim after the
death of Félix Houphouét-Boigny on Decembef,aI@93 and who has been elected on Octob¥f 22
1995. In Mali, one “coup d'état” has occurred onrihp8™, 2012. This “coup d'état” has been the
consequence of war led by the Malian army againdttie jihadists of “Ansar” Dine and the national
movement for the liberation of “Azawad’s”, regiarchted in north of country. This rebellion claimed
the autonomy and independence of region of “Azag/aggion. In this war occurred since January
17" 2012, the army suffered from a shortfall in arcwsnpared to “Touaregs” rebels who have
benefited from heavy weapons following the fallkadhafi in 2011. This balance of power between
the Malian army and its belligerents induces ib¥erturn the President Amadou Toumanie Touré.

4. Political instability and prepayment health expeaditures in Sub-Saharan
African countries: the theoretical arguments

Political instability is likely to affect prepaymehealth expenditures not only at total level debaat
specific one. We respectively present the potegtiainnels through which political instability could
affect prepayment health expenditures and theiciBpeomponents. Three factors are identified as
the main channels through which political instapiis likely to influence the levels of prepayment
health expenditures. These are: tax revenue matidiz, international aid and governance. Here we
focus on the following dimensions of political iabtlity: politically motivated violence, civil ways
“coup d'état” threats, terrorism and extreme viakenThe proxy variables of political instabilityads

in our investigations are defined in the Subsechi@nl.
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4.1 The channel passing through tax revenue mobiltion

We firstly discuss the channels through which praltinstability would affect tax revenue and then
we explain the ways by which tax revenue are likilyreduce prepayment health expenditures
through the channel of government health experafitur

4.1 The channel passing through tax revenue mobiltion

4.1.1 Political instability and tax revenue mobiliation: the channel passing from private
investments

Political instability would affect tax revenue bsducing the private investments in three waystligjrs

it has the effect to increase the interest ratemutih the channel of a reduction of expected rstoin
investment projects that would decrease the volofheeedit agreed by the banks to companies. In this
way, it would reduce the private investments.

Secondly, political instability would result in dasction risks of companies holding and populations
properties. It would accordingly reduce the savoighouseholds (Venieris and Gupta, 1986) and
would result in capital flights (Lensink et al 2Q0€hat are factors undermining the private
investments.

Thirdly, political instability is generally assotea with low stock market returns (Diamonte et al.,

1996; Lehkonen and Heimonen, 2015), which areylikelreduce the activity of banks and companies
investing on the financial markets. In this waye tbw performance of stock markets could reduce the
level of domestic investments from private sources.

The reduction in domestic investments caused bifigail instability would jeopardize tax revenue
mobilization. The decreasing in private investmegénerally results in a reduction of tax base
because with low investments, the amount of taxabbdits received by companies diminishes. In
addition, the accumulation of physical capital d¢itates an important source of economic growth.
Hence the reduction of private investments wouttlice economic growth (Adams, 2009), which has
been identified as a factor increasing tax revemadbilization in Sub-Saharan African countries
(Ghura, 1998). In this way, the reduction of prevatvestment would also reduce tax revenue by
decreasing economic growth.

4.1.2 Political instability and tax revenue mobiliation: the channel passing from foreign direct
investments (FDI)

In period of political instability, the economiasility cannot be ensured. That could adverselgcaff
the flows of FDI. On this subject the literatureesses that political stability plays an importasé in

the attraction of FDI (Cho, 2003; Stein and Dautf)1). The decrease in FDI flows could be a factor
likely to reduce tax revenue mobilization. On orendh, the decrease in FDI contributes in the
increasing the unemployment (Yayli andgbe 2012; Chaudhuri and Mukhopadhyay, 2014); a fact
would decrease the consumption of households lilcetgduce the tax base through the bias of VATSs.
On the other hand, the decrease in FDI could redaxerevenue in the sense that the foreign
companies pay tax corporate. Moreover, the FDI terfafing new technologies. In this way, they are
likely to foster economic growth. On this subjesdams (2009) found that the increase in FDI
positively affects economic growth in Sub-Sahardncan countries, which allows more tax revenue
mobilization (Brickner, 2012). Whether FDI leadit@rease tax revenue by promoting economic
growth, their reduction due to political instabjililvould reduce the capacity of countries to mobiliz
tax revenue.
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4.1.3 Political instability and tax revenue mobiliation: the channel passing from trade
exchanges

Political instability could also reduce tax revenbg impeding trade exchanges. For example,
Muhammad et al., (2013) found that the 2007 Kengast electoral instability and violence had

reduced its exportation flows of flowers towarde tBuropean Union. This reduction was estimated
around €33 millions. Political instability couldsal decrease the import flows of countries, which
constitute, through customs duties, an importantcgof tax mobilization. In this way; the decreasi

in trade exchanges due to political instability Vebreduce tax revenue mobilization. On this subject
Ghura (1998), working on a sample of 39 Sub-Sahafanan countries, found that the increase in

the trade openness rate leads to increase taxuewxpressed as share of GDP.

4.1.4 Tax revenue mobilization and prepayment heditexpenditures

The decrease in tax revenue mobilization couldess® prepayment health expenditures by reducing
government health expenditures. The reduction of avenue generally is likely to reduce
government social expenditures. In this way, gowenmt health expenditures and consequently
prepayment health expenditures could be adverffelgted by the decrease in mobilized tax revenue.

4.2 The channel passing through international aid
4.2.1 Political instability and international aid

Political instability could affect government hdéa#xpenditures and consequently prepayment health
expenditures through the channel of internatioiil Bhe effect of political instability on the pudl

aid flows depends on the kind of political instébjlthe type of aid and the challenges in theitpre
financing in favour of recipient countries, morertfaularly of Sub-Saharan African economies.
Undeniably, given the diplomatic, the geopoliticahde, and the safe relationships between Sub-
Saharan African countries and foreign sponsors, \tldent instabilities, causing deaths and
assassinations, would induce these sponsors t@duppe unstable countries by giving them the aid.
In this case, the multilateral aid is concernedai@tet, 2003). In the case where the interests of
sponsors are threatened (deaths of their citizsruction of their infrastructures) they coulduee
their aid flows. When the instability focuses onmaastrations against governance system, the
sponsors would be induced to punish governancdeittefeness by reducing the level of aid, in
particular of bilateral and multilateral aid (Chativ2003; Reinsberg, 2015; Masaki, 2016). Crawford
(2000 p.169) defined four types of sanctions suelifal suspension of all aid (exception made of
humanitarian assistance)”,“program aid (or balasfepayments support) suspension”, “new project
aid suspension (including technical cooperatiomd &overall reduction of aid allocation or aid
disbursements on political grounds”.

4.2.2 International aid and prepayment health expeditures

In view of arguments, political instability remaimasfactor affecting foreign aid flows in different
ways. However, the effect of foreign aid, in partér of external resources for health on government
health expenditures depends on many aspects ttstmdaken into account. Two examples are used
to support this argument. We firstly suppose theasion inducing the foreign sponsors to increase t
aid flows based on the needs of moment. This adbeaearmarked to health or to other sectors or
non-earmarked.

In the case when the aid earmarked to health isesgait is probable that government health
expenditures increase too. Nevertheless, in theique chapters, we have seen that health aid is
generally fungible. This fungibility constitutes anpediment for health financing in the sense that
could induce governments to partially or totallallecate health aid in favour of other sectorsaor t
reduce their domestic resources previously dedictiehealth sector to finance other ones. In this
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way, the fungibility of health aid could reduce itheupposed positive effect on government health
expenditures or to reverse this last one.

In the case where the aid earmarked to the otlutorseincreases, two effects on government health
expenditures are expected. Firstly, governmenttheaipenditures would not be affected whether the
aid affected to the other sectors is not fungiblewever, they would increase in case where the aid
affected to the other sectors is fungible and atied in favour of health sector.

In the case where the foreign sponsors decided®ase the non-earmarked aid, the effect of this
foreign aid on government health expenditures délbend on budget prioritization in favour of health
sector and the needs of moment met with the retimeuntries. Compared to the others, countries
prioritizing health sector and/or experiencing alide in health outcomes dues to political insti&il
events would be more likely to use the non-earnthikie to finance health expenditures. In these
countries, the allocation of non-earmarked aid Wantrease government health expenditures.

The second example refers to a situation in whhah foreign sponsors reduce their aid flows.
Government health expenditures would be adversi#gctad whether the aid flows, particularly
earmarked to health would decrease.

4.3 The channel passing through governance

Political instability would adversely affect prepagnt health expenditures by compromising the good
governance. On this subject, the literature poous a significant effect of political system on
governance. Serra (2006) found that corruptionighdr in countries where political instability is a
major problem. Adsera et al., (2003) stressed thalitical stability contributes to foster the
effectiveness of governance and rules of law ancedlmce corruption. In view of these results we
firstly explain the extent through which politidaktability would jeopardize the good governance an
secondly we discuss the channels linked the impentimof good governance to prepayment health
expenditures.

4.3.1 Political instability and governance

Firstly, political instability could reduce the efftiveness of governance. For example the change in
elites through “coup d’état” threats or democratiections could undermine the effectiveness in the
implementation of policies. Governments have na game politic agendas. Hence, a policy
implemented by a government which has not been rapted by this last one is generally
interrupted by the follow government which will tepe it. These interrupted policies would be
ineffective in the sense that they would not cortghjeachieve their goals.

Secondly, political instability could also increase risk of corruption. The relationship between
population and government is a principle-agenttiaiain which the population delegates on tasks to
government which must be executed by this last (Bieeworski et al., 1999). However, there is
generally asymmetry information in this relatiogshjAdsera et al.,, 2003), mostly in political
instability events inducing the policy-makers tgiament policies to meet with their private intéses
That could open up the possibility for significaotruption among political practitioners. The preet

of corruption generally leads to the disrespectrides of law. Hence, in this way, political instaip
would be also likely to impede the effectivenessutés of law.

4.3.2 Governance and prepayment health expenditures

The exacerbation of corruption and the ineffectegmof governance and rules of law due to political
instability are likely to reduce prepayment heatipenditures.

Firstly, a high level of corruption results in alfoeation of public resources in favour of a groofp
individuals, which generally tends to reduce theiaayovernment expenditures, in particular affdcte
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to health sector. Furthermore, corruption congfitd factor undermining tax revenue mobilization
(Imam and Jacobs, 2014) and could consequentlylt ré@sulow levels of government health
expenditures. On this subject, Mathonnat (2010)laadg and Mirelman (2014) found that corruption
reduces government health expenditures.

Secondly, governance ineffectiveness, it appeaas ¢h government with low-performances has
generally tended to inefficiently manage healthtesys That could impede its capacity to mobilize
additional funds in favour of health sector. Irsthiay, it is accordingly probable that low govercan
effectiveness results in a decreasing in governmependitures on health. On this subject, Liang and
Mirelman (2014) and Dukhan (2010) respectively fbaimat government effectiveness contributes in
increasing government health expenditures andthemtirance expenditures.

Thirdly, the disrespect for rules of law could réso perverse behaviours such as for example the
fraud which is likely to reduce the quantity of pagment resources mobilized in favour of health
sector.

In addition to channels discussed here, politiogtability could also have specific effects on the
components of prepayment health expenditures sachealth insurances expenditures and NGOs
health expenditures. These effects are presentbe ifollowing subsection.

4.4 Political instability and health expenditures fom health insurance schemes and
NGOs

4.4.1 Political instability and health insurance egenditures

The effect of political regime’ quality on healthsurance development has been investigated by
Dukhan (2010). The author found that political 8igband absence of violence/terrorism leads to
reduce the contribution of health insurance experes to health financing. She stresses that in an
unstable political context associated with a highk of violence, countries are further encouraged t
develop health insurance schemes. Furthermorenstahle political environment could also induce
the individuals to participate to health insurapoegrams in order to counter the risk of disease.

In addition to these arguments, we think politicestability could also decrease the influx of ptea
insurance companies and could accordingly redudeatpr health insurance expenditures and
jeopardize health insurance development.

4.4.2 Political instability and NGOs health expendures

Generally political instability tends to translam¢o intensified cooperation between armed forges a

governments; a fact would result in centralizatbbrdecision-making powers that will undermine the
involvement and the NGOs participation in the impdatation of health policies (Khan and Heuvel,
2007). Through this channel political instabilityowd be likely to diminish NGOs health

expenditures.

In view of presented arguments it theoreticallyegop that the negative effects of political indigbi
on prepayment health expenditures are dominantpaa@tively to the positive ones. Figure 4.2 can
recap the various mechanisms through which pdlitiestability could affect prepayment health
expenditures.
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Figure 4. 2: Various channels linking political taisility to prepayment health expenditures
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5. Empirical strategy

The empirical effect of political instability on gwayment health expenditures is explored by using
econometric tools, particularly an unbalanced paath model spanning 27 Sub-Saharan African
countries over the period 1996-2012. The data soofrwariables is presented in subsection 5.6.

5.1 Dependent variable

The goal of chapter is to work on the determinamibijch are likely to affect the amount of
prepayment health expenditures by focusing onipalitnstability. Hence we use the same indicator
used in the third chapter to approximate prepayniex@lth financing. This indicator refers to
prepayment health expenditures expressed in USDpePPapita. Its acronym used in the regression
is “Prepayment”.

5.2 Independent variables

5.2.1 Variables of interest: political instability

Three indexes have used to approximate politicgtialility. They cover all dimensions of political
instability proposed in the literature and discdssdove the text. The two firsts approximate
politically motivated violence (riots, demonstrait®) whereas the third focuses on extreme violence
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The first one is the internal conflicts index (Cast§). It approximates the risk of political violee in

a country and its actual and potential impact omegmance. Ranged from 0 (very high risk) to 12
(very low risk), this index includes three subcomgots assessed from O to 4, including the
appearance of civil war/ “coup d'état” threatsraoeism/political violence and civil disorders.

The second variable is the index of political dtgbiand absence of violence/terrorism (Political),
used in the third chapter.

The third variable is the physical integrity rightsdex (Integrity) building by Cingranelli and
Richards, (1999). Compared to the others, they naggaroximate the extreme violence dues to
political instability events. It is an additive iexl including four aspects such as the disappeasasfce
political personalities, the extrajudicial killingshe political imprisonments and the politically-
motivated tortures. The first subcomponent referghie disappearances of political personalities
which have been not found. The second aspect aipmaites the presence of killings executed by
private groups and ordered by government officithout passing through the law process. The third
dimension of this index refers to people incaréerabccasioned by government officials; given: thei
speech, their non-violent opposition to governnmatities of leaders, their religious beliefs, theim-
violent religious practices including proselytizjrg their membership in a group including ethnic o
racial group. The last subcomponent results ineex¢r pains, mental or physical which are
purposefully inflicted to people by government affis or by private individuals at the instigatioh
government officials. This index of physical intigrights is ranged from 0 (high level) to 8 (low
level).

Given the codification of political instability viables, we reverse them to facilitate the integdren

of their associated coefficient. Like the third ptea, we follow Lewis and Sexton (2004) and use the
next formula: 1+Max (¥-X; where X and Max (X) respectively refer here to political instability
variables and their maximum value. The reversedxad of political stability and absence of
violence/terrorism and physical integrity rightdiviie respectively called as “political instabilignd
presence of violence/terrorism” and “disrespectploysical integrity rights” in the remainder of dyu

5.2.2 Other variables

Four main variables are used to control the maoth&l: under-five mortality rate used in the third
chapter, urbanization and the old dependency tegem in the previous chapters, external resources
for health as percentage of total health expergituand the growth rate of GDP per capita in PPP
USD used in the second chapter.

Under-five mortality rate (Under5)is included into the model given it is one of keariables
which are likely to play an important role in detéming prepayment health expenditures. This
mortality indicator has been chosen for the sarasae evoked in the third chapter and attesting that
children are the one of most vulnerable peopleub-Saharan African countries. It is likely to have
mixed effect on the level of prepayment health exiiteires. We have seen in the third chapter (see
Graphic 3.2) that under-five mortality has expecesh a general decreasing trend in Sub-Saharan
African countries over the studied period (1996220T his reduction could induce the policy-makers
to reduce the quantity of funds allocated to thyghtfiagainst child mortality in favour of the other
health priorities. In this case the volume of psgpant health expenditures will not vary. However,
the decrease in child mortality could also encoeithg policy-makers to insure a continual decrgasin
in this indicator. In this case, these policy-makeuill tend to further finance the programs and
policies promoting the enhancement of child heallnce, prepayment health expenditures will
increase in term of quantity.
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Urbanization (Urban): we have seen in the second chapter that in lowraididle-income
countries, urbanization positively affects cenfgavernment health expenditures per capita, NGOs
health expenditures and health insurance expesdit{irable 2.6) that constitute prepayment health
expenditures. In Sub-Saharan African countries, agasequently control for this variable by
expecting a positive effect on prepayment healffeeslitures per capita.

Old dependency ratioin the second chapter, evidences have been fowhaglaown that the
old dependency ratio leads to increase centralrgovent health expenditures per capita, and health
expenditures per capita from NGOs in low-and middé®me countries (Table 2.6). Like,
urbanization, we include the old dependency ratiorder to check whether it will be associated with
the same positive effect in Sub-Saharan Africamtrioes.

External resources for health as percentage of lotealth expenditures (Ext_Fin %)this
variable is a one of key determinants of prepaynheaith expenditures. Based on the literature and
evidences found in the third chapter, external ugses for health increase prepayment health
expenditures in Sub-Saharan African countries.hia third chapter, we have used Development
Assistance for health as instrument of prepaymeatth expenditures. In the present chapter, we test
whether the contribution of external resourceshiealth to health financing significantly affecteth
volume per capita of prepayment health expenditimeSub-Saharan African countries. Here a
positive effect of external resources for healtlslzare of total health expenditures is expecteld avit
associated coefficient less than the unit.

GDP per capita growth (Growth)controls for the income effect on prepayment theal
expenditures. In the second chapter, we have ftheidthe growth of GDP per capita contributes in
increasing the volume per capita of central goveminhealth expenditures, and health insurances
expenditures in low-and middle-income countriesn€amuently, we expected here a positive effect of
GDP per capita growth on prepayment health experegditper capita.

5.3 Econometric model

Among the existing panel data models such as faxetirandom effects models, we follow the second
and the third chapter to use a fixed effects mddetlremember that fixed effects model accounts for
the unobserved heterogeneity between countries. chiogce of this kind of model comes from
empirical evidences that attest that the occurresfcpolitical instability events is not due to the
hazard. There are factors driven to this occurreitese are for example democracy (Ellingsen,
2000; Parsa, 2003), the neighbourhood instabil@gldstone et al., 2004; Schatzman, 2005), the
income instability (Alesina and Perotti, 1996), thanic fractionalizatiofi (Collier and Hoeffler,
2004), the level of urbanization and the abundasfceatural resources (Le Billon, 2001). Hence it
would be more rigorous to depart from fixed efferisdels. Our fixed effects model is specified as
follows:

Yie = a+ BXit + Xo1 SkZiie +Vi + &

Y;; refers to the variable of prepayment health experas for country “i” at the year “t'’X;; refers to
the variable of interest political instability amg is the idiosyncratic disturbance.is the intercept
wherea<,,;; represents the “k” (k going from 1 to n) contrakiablesf; §, are the parameters which
must be estimatedt; is country fixed effects which account for thegregeneity between countries.

$%Ethnic fractionalization is defined as the probipihat two individuals, selected at random frarsountry's
population, will be of the different ethnicitiesVigjerovitz, 2015).
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5.4 ldentification issues

The estimation of econometric model requires tatifeand to deal with endogeneity issues. Thd firs
variable suspected to be endogenous is the varidliplelitical instability. Two sources of endogeyei
are suspected.

- The first source of endogeneity is the measurémemor bias. Political instability is a
multidimensional concept, which cannot be exacfigraximated. Accordingly, there could be some
unobserved aspects which cannot be taken into attloe calculation of political instability indexes
and which could be included in the error term poidg biases in the estimation of coefficient
associated with these indexes.

- The second source of endogeneity is the revexssatity bias between political instability indexes
and prepayment health expenditures. In generalidiasia health system lowly productive which
cannot meet with the needs of population, mostydborest could result in demonstrations, in claims
and consequently in events of political instabilitdence, the reduction in prepayment health
expenditures could increase the risk of politicatability. More specifically, in Sub-Saharan A#ic
countries, government health expenditures are mesel by the poorest that do not benefit from
money to finance healthcare in case of diseasedgpisAccordingly, the reduction of government
expenditures on health could increase the accegsiatities to healthcare in disfavour of poor peopl
These inequalities could result in political dentogisons and riots. Furthermore, the increase in
health insurance expenditures could increase & k&f political instability. High levels of these
kinds of health expenditures would reflect a highel of subscriptions to health insurance contracts
and a high likelihood for people covered by heaftburances to access to healthcare in case of
disease/disability events. This likelihood could &eignal inducing the individuals to demonstrate
when political system is mismanaged. In this wayjrecrease in health insurance expenditures could
result in high risks of political instability.

- In addition to the variables of interest, there aontrol variables, which are also suspectedeto b
endogenous in the model. These are: under-five alityrtrate, the growth of GDP per capita,
urbanization and external resources for healtthasesof total health expenditures. The endogeliity
mostly explained by the reverse causality betwéenmentioned variables and prepayment health
expenditures per capita.

Regarding under-five mortality rate, the first cteaphighlights a negative effect of prepayment theal
expenditures on child mortality in Sub-Saharan &fn countries. In addition to the mortality
indicator, the literature also shows some eviderattssting that government health expenditures,
constituting a component of prepayment health ediperes, lead to increase economic growth (Wu et
al., 2010; Kurt, 2015).

The endogeneity of urbanization comes from therasgu discussed in the second chapter that attests
that the availability of healthcare in urban areasld induce the migration of rural people towards
these zones. In this way, the increase in prepalyhmegith expenditures could increase the size and
consequently the percentage of urban population.

The endogeneity of external resources for healttalle comes from a simple assumption. The level
of health expenditures plays an important rolehim process of foreign aid negotiation. Consequgently
the increase in prepayment health expendituresdcmdrease the amount of external resources
allocated to health. The endogeneity of controlaldes is addressed in the subsection 5.5.
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5.5 Instrumentation strategy

We use the instrumentation strategy used in thd thapter to address the endogeneity issues. This
strategy refers to the method of instrumental \de® which seems to be also adapted here. Three
instruments have been selected. There refer tprdsence of militaries in politics (Militaries),eh
religious tensions (Religious) and civil liberti@dsberties). The two firsts are ranged from O (very
high risk of militaries in politics and religiousrisions) to 6 (very low risk of militaries in pad$ and
religious tensions). The last is ranged as fromigh(freedom) to 7 (low freedom).

- The presence of militaries in politicdt measures militaries participation in governmdnwould
affect the level of political instability (internalonflicts) without directly influencing the levelf
prepayment health expenditures. The story has slisatncountries, which are majorly governed by
militaries, have experienced some events of paliiitstability. The most relevant example is theeca
of Guinea, Guinea-Bissau, Burkina Faso, Cote ditv@nd Mali. The militaries tend to decree a
dictatorial and autocratic system of governance,iciwhoften results in civil protests, in
demonstrations, in riots and in assassinations. édew assumptions attesting the direct effect of
military in politics on the level of prepayment ltbaexpenditures have not been found. The presence
of militaries in government has generally the copemce to modify the structure of states’ budget in
favour of defence expenses and in disfavour obther expenditures items, mostly allocated to $ocia
sectors. However, there are not evidences shovwaigtihe budget allocation in the profit of defence
reduces the level of prepayment health expenditanese specifically of government expenditures on
health. The index of militaries in politics theacelly consequently appears as a valid instrument.

- The religious tensionsit approximates the likelihood that civil sociey dominated by a single
religious group for which the goal is to decreesbigious law and to promote the exclusion of other
religious groups. The presence of these religiotmugs decreeing their law has generally the
consequence to result in rebellions, demonstratéon riots. In this way, the increase in risks of
religious tensions would be likely to increase tis& of political instability, but it would not déctly
affect the level of prepayment health expenditures.

- Civil liberties: it generally approximates democracy accountgbilit assesses the propensity of a
government to insure the freedom of expressionbefidf, the associational and organizational rights
rules of law and the autonomy of individuals andamizations without inference to the state. Civil
liberties could affect political instability in twevays. They allow for the citizens to freely appase
and criticize policies implemented by governmentsey could encourage the rebellions when
policies are not implemented to meet with theirdsedn this way, civil liberties could increase the
risk of political instability. On this subject, Saaman (2005) found that countries with more
democratic regimes are more likely to experientelt®ns but they are more likely to observe less
collective protests. In countries where civil libes are insured, governments are attentive to the
requests of population, a fact that is likely tauee the protests. Hence, an enhancement of civil
liberties could also decrease the risk of politicetability. However, civil liberties could affethe
level of prepayment health expenditures, but thsceis indirect and passes through the channel of
an enhancement or not of quality of political sgst€ivil liberties index would be accordingly a gbo
instrument.

Here the instrumented model is specified as follet:consider our first modek;; = a + BX;; +
Yh=10kZrit +Vi+ € . In the first and the second-stages of instruaté, this model is
respectively specified as following way:

- The first stage of instrumentation (auxiliary agan):

Xie =T+ X219 Loie + Xp—1 YiZrit + Vi + Wi, such as:
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a=

5
3
B =+ Dalae+ ) Pilie +Vi
L k=1
- The second-stage of instrumentation (instrumeatgation):

n
Yie = 0+ AK;, + Z Piliic Vi + wie
k=1
I, refers to the three used instrumental varialgsand w;, are respectively the error terms of
auxiliary and instrumented equations. and 8 are respectively the intercept of auxiliary and
instrumented equations,, vy .4 , @, are the parameters which must be estimaigds the predicted
component of ;.

The most adapted estimator will be chosen per theemce or not of heteroskedasticity and serial
correlation in the distribution of standard errerm. In presence of these biases, the traditional
IV/2SLS will be used but in contrary case, the hetkedastic-efficient two step generalized method
of moment (IV/IGMM) will be preferred (Baum et &007). The relevance and the exogeneity of used
instruments will be tested respectively through tineak identification test (comparison between

Cragg Donald Wald F statistics and critical valoéStock and Yogo) and the over identification test

of Hansen.

The simultaneity biases of control variables susgged¢o be endogenous is addressed by directly
introducing their one-year lag. These lagged akelyli to affect the level of prepayment health
expenditures but they are not likely to be influethby these expenditures.

In our empirical investigations, three specificaiawill be tested. Table 4.1 summarizes the vambl
which will be used in each specification and thgnsiof their expected effect on prepayment health
expenditures per capita. In the first, the secamtithe third specification, the variable of prepaymn
health expenditures are explained on the index@seral conflicts, political instability and persce

of violence/terrorism and disrespect for physiagkgrity rights. In all specifications, the control
variables discussed above are included. Moreovach eof political instability indexes are
instrumented by the three instrumental variables discussed above the text.

Table 4.1: Tested specifications in econometric @hod

Variables Definitions and assessment unit o) Spe0|(f|2c;at|ons @) E:]ff)ggtt:d
Dependent Prepayment health expenditures per . . .
variable Prepayment capita (PPP USD)
Conflicts Reverse of Internal conflicts inde * +/-
Political Index of polltlc_al instability qnd . +/-
presence of violence/terrorism
. Index of disrespect for physical "
Integrity integrity rights +-
The under-five mortality rate (per . . .
Explanatory Under5 1000 live births) +/-
variables Urban Percentage of urban population (%6) * * * +
External resources for health as + with a
Ext Fin% percentage of total health * * * coefficient
expenditures (%) less than 1
Growth Growth rate of GDP per capita (%) * * * +
POPE5 Percentage of population aged 65 and . N +
above (%)
Militaries Militaries in Politics index * * * +
Instrumental liai o - d " " -
variables Religious Religious tensions index +
Liberties Civil liberties index * * * +/-

Source: Author.
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5.6 Data and descriptive statistics

The variables used here are stemmed of six databHse indexes of political stability and absente o
violence/terrorism and physical integrity rightspectively come from the Worldwide Governance
Indicators (WGI) and the Cingranelli-Richards HumBights (CIRI) databases. The indexes of
internal conflicts, militaries in politics and rgious tensions are retrieved from the International
Country Risk Guide (ICRG) database. Civil libertiadex is provided by the Freedom House (FH)
databas¥. Under-five mortality rate, urbanization variablee old dependency ratio, and the growth
rate of GDP per capita are retrieved from the Wartyelopment Indicators (WDI) database. Total
health expenditures per capita, the out-of-pockghments per capita and external resources forthealt
as percentage of total health expenditures conme ine Global Health Expenditures (GHE) database.

Table 4.2 provides the descriptive statistics @dugariables. From this table, it appears a gaerins

of magnitude order between, prepayment health ekpgas per capita and some explanatory
variables particularly political instability indexethe percentage of urban population, the pergenta
of population aged 65 and above, health aid variabid economic growth rate. The values of
prepayment health expenditures are particularlyatgrethan the ones of mentioned explanatory
variables. The measure scales used to assessriibles could explain this gap. Prepayment health
expenditures are expressed in USD PPP per capéeeag the explanatory variables are expressed as
percentage or index-based units. Accordingly, wandform the variable of prepayment health
expenditures into logarithm to smooth its relattopswith explanatory variables, particularly with
political instability indexes.

Table 4.2: Descriptive statistics (1996-2012)

Variables Mean Std.Dev. CVv Median Min Max Obsemvasi
IIscr)g}.:)ayment 3.996 1.113 0.278 3.870 0.989 6.931 449
Conflicts 4.438 1.647 0.371 4.333 1 11.667 449
Political 2.713 0.882 0.325 2.524 1 4.846 369
Integrity 4.859 1.914 0.394 5 1 9 419
Under5 120.409 45.377 0.377 113.4 47.700 267.1 449
Urban 37.750 15.442 0.409 35.716 13.629 86.367 449
Ext_Fin% 0.175 0.155 0.889 0.135 0.003 0.72 446
Growth 2.061 4.416 2.142 2.014 -29.635 30.342 449
POP65 3.156 0.655 0.208 3.021 2.327 5.959 449
Militaries 2.6 1.752 0.674 2 0 6 449
Religious 4.219 1.364 0.323 5 0 6 449
Liberties 4.138 1.3 0.314 4 2 7 449

Source: Author ‘calculation using the GHE, the Wibk ICRG and the FH, the CIRI and the WGI datakase

Note: Std.Dev: Standard Deviation. CV: Coefficiehariation.

*https://freedomhouse.org/report/freedom-world-2€dtBe-scores.
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6. Results

6.1 Statistical investigation on political instabity indexes and prepayment health
expenditures

Before testing the effect of political instabilitydexes on prepayment health expenditures, weyfirst
analyze the distribution and the time trend of alales and secondly their graphical relationship.

- For the distribution analysis, the mean of vddathas been calculated by region. This analysis ha
been performed by year because the mean calcutztiaariable on a long period such as studied here
would not bring rigorous information. We focus e tfollowing year such as 1996, 2001, 2006 and
2012. There some variables such as the indexes otifical instability and presence of
violence/terrorism and disrespect for physicalgntg rights which have not provided respectivedy f
the years 2001 and 2012.The investigations repamt&taphics 4.1, 4.2 and 4.3 reveal that Southern
Africa remains the least unstable region. For alirg, we find that South African region records the
least mean values of political instability indexd@$en, it appears that in this region, prepayment
health expenditures per capita are the highesip{tica.4).

Graphic 4.1: Distribution of internal conflicts iexl by region

Internal conflicts index

1996 2001 2006 2012

B Central Africa
B cast Africa
B southern Africa
P Western Africa

Source: Author using the ICRG database.
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Graphic 4.2: Distribution of disrespect for physiicsegrity rights index by region

6_

Direspect for physical integrity rights index

1996 2001 2006

I Central Africa
I E-ast Africa Africa
I southern Africa
[ western Africa

Source: Author using the CRI database.

Graphic 4.3: Distribution of political instabilignd presence of violence/terrorism index by region

1996 2006 2012

Political instability and presence of violence/terrorism index

I Central Africa
I East Africa
B Southern Africa
[ Western Africa

Source: Author using the WGI database.
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Graphic 4.4: Distribution of prepayment health exgitures per capita in USD PPP index by region

800
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200

Prepayment health expenditures per capita

1996 2001 2006 2012

I Central Africa
I cast Africa
I southern Africa
[ western Africa

Source: Author using the GHE database.

- The time trend of variable by region globally slsathat political instability has increased in East

in Western Africa, mostly these last years anddeseased in Central Africa (Graphic 4.5). Sinee th
period 2004-2008, the internal conflicts and therefipect for physical integrity rights have inceshs

in the region of Central Africa. For the regionSxduthern Africa, we observe that the proxy indexes
of political violence and protests (indexes of intd conflicts and political instability and presenof
violence/terrorism) have decreased even if intecnaflicts index has increased over the period 1996
2004. In this region the respect for physical intggights have been more and more flouted mostly
these last years. Concerning prepayment healthndikpees per capita, we generally observe an
increasing trend (Graphic 4.6). This increasingatyit has been stronger for the region of Southern
Africa.

Graphic 4.5: Trend time of political instabilitydexes by region (1996-20012)

Central Africa East Africa Southern Africa W estern Africa

A st

EENEEEEEEEEEEERERE R

—— |nternal conflicts index
= Political instability and presence of violence/terrorism index
Direspect for physical integrity rights index

Source: Author using the ICRG, the CIRI and the W@&tabases.
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Graphic 4.6: Trend time of prepayment health exfieres per capita in USD PPP by region (1996-

20012)
Central Africa East Africa
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Prepayment health expenditures per capita
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Source: Author using the GHE database.

- In view of these findings, it seems that the nsiable region such as Southern Africa has recorded
and experienced respectively the highest levelthadcighest increasing trend of prepayment health
expenditures per capita. This observation coulgakwa negative correlation between the political
instability indexes and prepayment health expengtiper capita. We check this assumption by
carrying out a scatter plot analysis by year (Giaph7, 4.8 and 4.9) and we find that political
instability indexes are negatively correlated tegatyment health expenditures per capita, thétigh
political instability is associated with low prepagnt health expenditures per capita. In the foltawi
subsection, we shall test whether this relationghgignificant or not;

Graphic 4.7: Scatter plots between internal cotsficdex and the logarithm of prepayment health
expenditures per capita in USD PPP
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Graphic 4. 8: Scatter plots between disrespeqtiigsical integrity rights
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Graphic 4.9: Scatter plots between political ingitgand presence of

violence/terrorism and the

logarithm of prepayment health expenditures peitadp USD PPP
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6.2 Findings on econometric regressions

6.2.1 Testing the effect of political instability a prepayment health expenditures

The Modified Wald test for groupwise heteroskedadstiand the Wooldridge test respectively reveal

the presence of heteroskedasticity and serial lediog in the distribution of standard error. Hence

the regressions are performed on the basis ofiaificGMM estimator. The baseline results of

estimations are reported in Table 4.3.

191



Table 4.3: Baseline results of effect of politicatability indexes on prepayment health expendgur

per capita in USD PPP (1996-2012)

Specifications (1) (2) (3)
_Stages of . First Second First Second First Second
Instrumentation _
Conflicts (0 312;t3)
Political '(?'22_287)
Integrity -0.098
(-2.950)
Unders -0.002 -0.007" -0.002 -0.008 0.004 -0.006
1 (-0.917) (-9.479) (-1.574) (-9.150) (1.200) (-7.%93
Urban -0.138" 0.036" -0.045” 0.037" -0.009 0.051
1 (-4.599) (5.171) (-3.490) (4.628) (-0.289) (7.086)
Ext Fin% 1.004 0.601 -0.002 0.184 2.621 0.764"
— 1 (1.422) (2.980) (-0.007) (0.901) (3.104) (3.549)
Growth 0.020 0.011 -0.001 0.016° -0.004 0.008
1 (1.558) (3.373) (-0.188) (3.340) (-0.318) (2.173)
Old dependency 0.434 0.48% -0.251" 0.358" 0.384 0.408
(1.300) (6.530) (-2.042) (3.956) (1.129) (5.499)
Religious -0.392
(-4.067)
Militaries -0.457" -0.233" -0.479"
(-5.177) (-3.807) (-4.161)
Liberties -0.338" -0.096 -0.411"
(-3.346) (-2.470) (-4.215)
Constant 14.031" 4.209" 6.755" 4.776" 8.164" 3.721"
(7.281) (10.327) (9.742) (7.706) (4.459) (9.263)
Observations 449 449 369 369 396 396
F-statistics
(significance of 409.246" 520.507" 507.867"
model)
Cragg-Donald Wald 20.037 21.358 22503
F statistics
Wald test of
heteroskedasticity: 892.82" 572.70" 785.10"
chi2 statistics
Wooldridge test of
serial correlation: F- 41.381" 88.464" 36.319"
statistics
Critical values of
Stock and Yogo 13.91 13.91 13.91
(5%)
Hansen test : P- 0.762 0.910 0.293
values
R? 0.946 0.949 0.949

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1. . Note: let remember that the coefficients

associated to the instrumental variable need t@bwersely interpreted.

- We generally observe through the F-tests thaetienated model significantly explains prepayment
health expenditures in all specifications. The $ideare associated with statistics for which the p-
values are less than the maximal acceptable tHeshd0%. In this way, the null hypothesis of thes

tests attesting the absence of significance of msockn be rejected. Furthermore, the explanation
powers of model approximated by R? are estimatedrat 95%.

- Next, in the first stage of instrumentation, tfedings stress that the three used instruments
significantly explain the internal conflicts indekhey all enter with negative coefficients. Givdse t
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way through which these instrumental variables Hasen assessed, the negative coefficients show
that civil liberties, the risk of militaries parij@ation in politics and the risk religious tensiaesult in
more internal conflicts. Hence, these instrumevaalables are relevant. They are not also weakdase
on the comparison between the Cragg-Donald Waltatisgéc and the critical values of Stock and
Yogo. Then, based on the Hansen test, we findthatnstruments are over identified in the model
using the internal conflicts index as variable mierest. The all three instruments are consequently
valid in this regression.

- Concerning the estimations regarding the othétiqal instability indexes as variables of inteas
appears that religious tensions do not signifigarstffect political instability and presence of
violence/terrorism and the disrespect for physioggrity rights indexes (Annex 4.1). Hence, this
instrument is removed from the regressions (using political instability and presence of
violence/terrorism and the disrespect for physiatgrity rights indexes as variables of interesijl
the model is re-estimated on the basis of the dtherin the new estimations (Table 4.3), we fihdtt
the indexes of civil liberties and militaries paipiation in politics are associated with signifitand
negative coefficients. This finding reveals oncaiadhat civil liberties and militaries participati in
politics leads to increase the risk of politicadtebility. In addition, the weakness assumptionsath
instrumental variables can be rejected throughctiraparison between the Cragg-Donald Wald F
statistics and the critical values of Stock and &.dgegarding the Hansen test, it also shows tleat th
two instruments are over identified.

- The statistical diagnostics attest the validityised instruments and accordingly allow us torjeet
the tested effects. We firstly find that politigaktability indexes are associated with negativéd an
significant coefficients.

- Based on Table 2.3 of the second chapter, wetfiatdan increase in one unit of indexes of interna
conflicts, political instability and presence oblnce/terrorism and disrespect for physical intggr
rights results in a reduction in prepayment healtbenditures per capita respectively by 10.4%,
23.1% and 9.8%. Consequently, it appears thatitiexi of disrespect for physical integrity rightsde
affects prepayment health expenditures compardtemthers. Hence, it seems that civil wars and
disorders, “coup d'état” threats, and political mated violence and/or terrorism more affect
prepayment health expenditures compared to extvénience.

- As far as the other explanatory variables it appé¢hat the under-five mortality rate leads tauped
prepayment health expenditures; whereas urbanizagimternal resources for hedftheconomic
growth and the old dependency ratio significanttgrease prepayment health expenditures. The
coefficient associated with the variable of extéreaources for health is less than the units &ogvs
that external resources for health are partiallycated to health sector.

6.2.2 Testing the effect of political instability @ prepayment health expenditures by removing
atypical countries on the sample

In the starting model, evidences show that politioatability leads to reduce prepayment health
expenditures. However, the tested effects couldecénam the presence of atypical countries in the
sample. It is possible that the estimated effesaly significant in these countries presentimgdr

or upper levels of political instability indexes.omsequently, here, atypical countries are firstly
identified through box-plot analyses (Graphic 4.Me do not find anomalies in the distribution of
political instability and presence of violence/teism and in one of disrespect for physical intggri
rights indexes. However, in the distribution ofeirtal conflicts index, we find atypical countries f

% External resources for health do not significamifiect prepayment health expenditures in the $ipatibn
using the index of political instability and abseruf violence/terrorism as variable of interest.
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which the index value is greater than 9. They rédeBudan (at years 1998 and 1999) and Angola
(between 1995 and 2000).

Graphic 4.10: Box-plot graphic of distribution dfljical instability indexes (1996-2012)
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[ 1 Internal conflicts index
[ 1 Political instability and presence of violence/terrorism index
[ 1 Direspect for physical integrity rights index

Source: Author using the ICRG, the WGI, and the IGl&abases.
Next, atypical countries are removed from the sangrid the model explaining prepayment health
expenditures on internal conflicts index is resastied. The baseline results of estimations excfudin
atypical countries are reported in Table 4.4.

The estimations reveal that the explanative powenaxlel remains significant based on the F test and
R2, estimated around 94.8%. Furthermore, we fired the instruments are also valid. They are not
weak and they are over identified respectively dase the comparison between the Cragg-Donald
Wald F statistics and the critical values of St@eid Yogo and the Hansen test. In addition, the
coefficient associated with the internal confligtedlex remains negative and significant. This

coefficient decreases after the exclusion of aglpiountries but the change is low. The coefficient
associated with internal conflicts index passemffb104 to 0.095. This low gap shows that atypical
countries do not considerably influence the res@tncerning the other explanatory variables, their
effects do not significantly change. Given the eédow sample, we continue the analyses with

atypical countries to keep more information.
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Table 4.4: Baseline results of effect of interratfticts index on prepayment health expenditures pe
capita in USD PPP by excluding atypical countriE396-2012)

Stages of instrumentation First Second
. -0.095~
Conflicts 3. 0872)
-0.004 -0.007"
Underg, (-1.364) (-0.282)
Urba -0.117" 0.038"
i (-4.486) (5.662)
. 0.407 0.610°
0,
Ext_Fin%. (0.661) (3.041)
0.019 0.01T
Growth., (1.641) (3.372)
0.502 0.462"
Old dependency (1.566) (6.344)
Religious -0.366
(-4.1;&)
e -0.44
Militaries (_5_43;9)
Liberties -((?1.33508)
Constant 12.533" 4.080"
(7.128) (10.603)
Observations 444 444
F-statistics (significance of models) 433.834"
Cragg-Donald Wald F statistics 21.349
Critical values of Stock and Yogo (5%) 13.91
Hansen test : P-values 0.827
R 0.948

Note: t statistics in parenthesés;p<0.01,” p<0.05, p<0.1. Note: let remember that the coefficientoamted
to the instrumental variable need to be reversebrpreted.

6.2.3 Testing the effect of political instability o the components of prepayment health
expenditures

Here we test the effect of political instability dhe volume per capita of prepayment health
expenditures’ components. We slip prepayment heatffenditures into three components, such as
government health expenditures, NGOs health expemedi and health insurance expenditures, all
expressed in USD PPP per capita and coming fronGtbbal Health Expenditures (GHE) database.
However, the variable of health insurance expengitudoes not provide sufficient observations to
make a rigorous econometric analysis. Hence, we foigus on the other two. We separately explain
the components of prepayment health expenditureb@mhree political instability indexes the same
methodology (specifications and instrumentation. the specification in which NGOs health
expenditures is used as dependent variable, ha@thariable is excluded because the expenditures
financed by NGOs are a component of external ressufor health. Hence, it would be biased to
include the external resources variable in thicifipation. The variables of health expenditunesf
governments and NGOs are transformed into logaritbrmsmooth their relation with political
instability indexes. The baseline results of estioms are reported in Tables 4.5 and 4.6.
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Table 4.5: Baseline results of effect of politizgedtability indexes on government health expendgur
per capita in USD PPP (1996-2012)

Specifications Q) (2) 3)
_Stages of . First Second First Second First Second
Instrumentation
-0.080°
Conflicts (-2.070)
-0.182
Political (-1.673)
-0.032
Integrity (-0.827)
-0.004 -0.007" -0.003 -0.007" 0.002 -0.006"
Under3, (-1.466) (-8.288) (-2.077) (-8.194) (0.623) (-6.857
-0.131" 0.046" -0.049" 0.046" -0.027 0.056°
Urban, (-4.053) (5.682) (-3.568) (4.974) (-0.764) (6.630)
1.149 1.085 0.248 0.547 2.668" 1.095”
EXt_Fin%. (1.409) (3.496) (0.700) (1.926) (2.844) (3.478)
0.020 0.01%3 -0.000 0.010° -0.009 0.011
Growth, (1.481) (2.798) (-0.047) (2.699) (-0.663) (2.151)
0.683 0.76%3 -0.211 0.596° 0.016 0.615
Old dependency ) 5og) (6.121) (-1.063) (3.872) (0.036) (4.537)
-0.171
Religious (-1.653)
o -0.530" -0.240" -0.469"
Militaries (-5.812) (-3.866) (-3.985)
-0.361" -0.107 -0.425"
Liberties (-3.319) (-2.586) (-4.083)
12.852" 2.7147 7.021" 3.386" 10.123" 2.249"
Constant (5.677) (4.956) (8.132) (4.224) (4.638) (3.816)
Observations 365 365 300 300 321 321
F_statistics 318.243" 263.256" 256.408"
Cragg Donald 16.187 21.127 20.241
Wald F statistics
Critical values of
Stock and Yogo 9.08 19.93 19.93
(10%)
Hansen test - P- 0.291 0.365 0.571
values
R2 0.923 0.932 0.934

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Table 4.6: Baseline results of effect of politicatability indexes on NGOs health expenditures per
capita in USD PPP (1996-2012)

Specifications Q)
_Stages of . First Second First Second First Second
Instrumentation
-0.081
Conflicts (-1.692)
-0.627°
Political (-2.380)
-0.198"
Integrity (-2.808)
-0.002 -0.007" -0.002 -0.008" -0.0004 -0.006
Under3, (-0.716) (-4.711) (-1.503) (-4.378) (-0.126) (-3349
-0.148” 0.038" -0.040” 0.028 0.028 0.074
Urban, (-5.404) (2.238) (-3.038) (1.180) (0.809) (3.348)
0.015 0.006 -0.002 0.009 -0.005 0.010
Growth., (1.126) (0.837) (-0.246) (0.997) (-0.290) (0.955)
0.881" 0.347 -0.194 0.162 0.549 0.262
Old dependency ., 7,1, (2.140) (-1.826) (0.815) (1.487) (1.338)
-0.546”
Religious (-5.448)
-0.317" -0.185" -0.416"
Militaries (-3.336) (-2.968) (-3.749)
-0.314" -0.076 -0.397"
Liberties (-3.127) (-1.818) (-3.592)
12.721" 0.092 5.936" 2.548 6.834" -0.415
Constant (7.135) (0.096) (8.481) (1.412) (3.448) (-0.351)
Observations 395 395 327 327 345 345
E_statistics 314.802" 172.811" 136.188"
Cragg Donald 25.155 14.149 19.024
Critical values of
Stock and Yogo 9.08 19.93 19.93
(10%)
\';';3:” test: P- 0.1034 0.613 0.868
R? 0.832 0.830 0.835

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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The estimations show that our tested model signifly and highly explains health expenditures from
governments and NGOs (R2 varying from 83% to 93.49@ll specifications. Furthermore, in the
specification explaining government health expends, the instruments remain valid based on the
Hansen test and the comparison between the CragghdtVald F statistics and the critical values of
Sock and Yogo. In the specification explaining NG@salth expenditures, the instrumental variables
appear to be over identified (Hansen tests). Howekhe weakness assumption of instruments is only
rejected in the specification regarding the inteomflicts index as variable of interest. In thibar
two, these instruments significantly explain theleres of political instability and presence of
violence/terrorism and disrespect for physicalgntg rights. Hence, we think acceptable to intetpr
the findings. We observe that the indexes of irgleconflicts and political instability and preserafe
violencef/terrorism significantly and negatively eaff government health expenditures. Their
associated coefficients can be interpreted asvistidor an increase in one unit of these indexes,
government health expenditures per capita respdgtiecrease by 8% and 18.2%.

Regarding the disrespect for physical integrityhtsgindex, it enters with a non-significant coa#i
showing that the disrespect for physical integriggnts does not significantly affect governmentltiea
expenditures per capita. Next, we find all politigastability indexes lead to reduce NGOs health
expenditures. A one unit increase in indexes dariral conflicts, political instability and presenaie
violence/terrorism and disrespect for physical gnitg rights has the effect to reduce NGOs health
expenditures per capita respectively by 8.1%, 62a8%19.8%.

Regarding the control variables, they generallyeappvith their starting tested effects which aré no
significant in some cases. The under-five mortakile leads to reduce government and NGOs health
expenditures. Urbanization contributes in incregghiese expenditures. Economic growth increases
government health expenditures but it does notcftee level of health expenditures financed by
NGOs. The old dependency ratio increases governimeaith expenditures but its effect on NGOs
health expenditures is less clear. It significandlffects these expenditures in one of three
specifications. External resources for health apfmecrease government health expenditures.

6.2.4 Testing the channels of transmission througirhich political instability affects prepayment
health expenditures

- Empirical strategy used to test the channel cdrismission

Generally, in econometric, the procedure useddiothe channels of transmission is this: let casrsid
model including three variables such as Y, X anghich respectively refer to the dependent variable,
the variable of interest and the variable of trassian channel. In this model, X is likely to affé¢
through Z. Firstly, Y is firstly explained on X gnand then it is secondly explained on X and Z. The
variable Z would be regarded as a channel of tresssom in two cases. In the first one, the coetfiti
associated with X remains significant when Z iduded into the model but its value diminishes. That
means that a part of X effect on Y passes through Z

In the second one, the coefficient associated Withecomes non-significant. That means that the
total X effect on Y passes through Z. In both caZeseeds to enter with a significant coefficient.
Furthermore, in the second case, it is necessdgstavhether Z and X are highly correlated or hot.

the case where Z and X is highly correlated, the-gignificant coefficient associated with X coulel b
explained by this great correlation. Based on ftgiments discussed above and linking political
instability to prepayment health expenditures, gat three channels such as the ones passing through
tax revenue, international aid and governance.
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- Presentations of transmission channels ‘variables

Tax revenue variable is expressed in USD PPP paitactéo account for the quantity of
mobilized tax resources. It is calculated by mifiigy tax revenue as percentage of GDP by the level
of GDP per capita in USD PPP. Tax revenue as 9fa@DP and GDP per capita respectively come
from the World Development Indicators (WDI) and terld Economic Outlook (WEQO) databases.
The relationship between prepayment health expamditper capita and tax revenue per capita is less
clear when the variable of tax revenue is not fansed into logarithm (Graphic 4.11). That means
that the form of statistical relationship betwe@thbvariables is not linear. This relationship bees
more perceptible when we use the logarithm of éwenue variable (Graphic 4.12). Consequently, we
include the logarithm of tax revenue variable ie thgressions.

Graphic 4.11: Scatter plots between tax revenueggta in USD PPP and the logarithm of
prepayment health expenditures per capita in USP PP
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Graphic 4. 12: Scatter plots between the logaribfitax revenue per capita in USD PPP and the
logarithm of prepayment health expenditures peitadp USD PPP
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International aid is generally approximated by difgcial development assistances variables.
These variables include some components which megstid by recipient countries. These are the
external debt services including the principal sepants on external debt and the interests on this
external debt. Hence, the estimation of internaticid effect on prepayment health expenditures
requires retrieving the repaid resources from tial tfunds allocated by foreign sponsors to Sub-
Saharan African countries.

We follow Mathonnat et al., (2016) to calculate th&l net public flows per capita variable by tliys
adding the level of received grants excluding tézdircooperation and the net amount of transfers on
external debt public and publicly guaranteed, gfiressed in current USD. The grants are the set of
disbursement of funds that are allocated to a cgunt another without any repayment requirement.
Net transfers correspond to disbursements recdiyethe States in view of loans they contracted
minus debt service including the interest paymanis amortizations (Mathonnat et al., 2016).Then,
the sum of these variables is divided by the sizéow@l population. All variables that are used to
compute the indicator of total net public flows peapita come from the World Development
Indicators (WDI) database.

However, the inclusion of total net public flowsanable could be correlated with external resources
for health; a fact could bias the coefficients atsted with these last ones. Accordingly, we chibek
correlation between these last ones and we finaedficient correlation which is low (0.2102).
Moreover, the variable of total net public flowseigpressed in USD per capita whereas our dependent
variable is expressed into logarithm. The magnitofievalues provided by the both variables is
different. The total net public flows variable peass high values compared to the logarithm of
prepayment health expenditures per capita. To dmihig gap, we include the logarithm of total net
public flows. Before transforming this variabledaribgarithm, we firstly standardize it between @ an
1. This standardization comes from the fact thatttital net public flows per capita provide some
negative values (Annex 4.2). Hence its logarithtraeisformation will result in a loss of observagon
because it is impossible to calculate the logarittimegative values. The general formula useden th
standardization i&: = [Max(X;) — X;]/[Max(X;) — Min(X;)] , whereX and X;respectively refer
here to the standardized and the non-standardegables.

Governance is approximated by a composite indestoacted through a Principal Component
Analysis (PCA) .This composite index includes fgub-indexes ranged from -2.5 (low level) to 2.5
(high level) and retrieved from the Worldwide Gawance Indicators (WGI) database. Used and
defined in the second chapter, these variableg@arernment effectiveness, the control of corruption
rules of law and regulatory quality. Here, the agros of variables are respectively “Effectiveness”,
“Corruption”, “Law” and “Regulatory”. The resultd ®CA are reported in Table 4.7. They reveal that
the first factorial axis better explains the indexiation. It explains 90.56% of total variationtkn
the data. Hence, we construct the index of govexmacalled as “Institutions” in the regressions on
the basis of this first factorial axis.

Table 4.7: Results of principal component analgsimputing the composite index of governance
(1996-2012)

Source: Authors ‘calculation using the WGI database

Componentl Component2 Component3 Component4

Eigen value 3.6222 0.1697 0.1141 0.0940

Proportion 0.9056 0.0424 0.0285 0.0235
Cumulative 0.9056 0.9480 0.9765 1

Effectiveness 0.5064 -0.0823 0.1988 -0.8350

Variables Corruption 0.4948 0.7227 0.3650 0.3157
(Eigenvectors) Law 0.5026 0.0474 -0.8579 0.0959
Regulatory 0.4962 -0.6846 0.3021 0.4403
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- Evidences from channels of transmission estimago

Like in the other chapters, the regressions arfomeed by progressively and separately includirg th
additional control variables in the model. That Vdoallow us to avoid the potential collinearity bes
between the additional variables. We follow the eamethodology (specifications and
instrumentation). The baseline results are repantddble 4.8.

Table 4.8: Baseline results of effect of politicatability indexes on prepayment health expendgur
per capita in USD PPP, by including tax revenuecpgita in USD PPP, governance index, the total
net public flows per capita in USD PPP (1996-2012)

Added

- Tax revenue Institutions Total net public flows
variables
Specifications (1) 2) ) 1) ) ©) 1) 2) €)
) -0.064 -0.085" -0.091"
Conflicts
(-1.687) (-2.128) (-3.237)
- -0.171 -0.235" -0.213
Political
(-1.463) (-2.079) (-2.346)
] -0.070" -0.084" -0.097"
Integrity
(-2.303) (-2.268) (-2.792)
Unders -0.005" -0.006" -0.004™ -0.008" -0.008" -0.007" -0.008" -0.008" -0.006™
naer
! (-6.485) (-5.487) (-4.536) (-8.080) (-8.612) (-651  (-9.157) (-8.710) (-6.965)
Urba 0.028" 0.026" 0.040" 0.038" 0.036" 0.059" 0.029" 0.033" 0.047"
fha (3.873) (2.790) (4.914) (4.285) (3.934) (6.664) 8m) (3.790) (5.787)
Ext Finok 0.263 -0.002 0.441 0.270 0.182 0.249 0.568 0.183 0.752
X | .
- (1.240) (-0.008) (2.019) (1.348) (0.881) (1.128) 8®@) (0.872) (3.344)
Growth 0.008" 0.009" 0.004 0.008" 0.016" 0.008" 0.016" 0.016" 0.008"
* (2.4086) (2.876) (1.180) (2.644) (3.277) (2.822) 1) (3.242) (2.086)
old 0.358" 0.296' 0.288" 0.469" 0.356" 0.374" 0.468" 0.346" 0.406”
dependency (3.536) (2.559) (3.031) (5.370) (3.894) (4.362) 855) (4.010) (5.830)
0.254" 0.234 0.327"
Log. tax
(3.282) (2.321) (4.082)
o 0.079 -0.010 0.108
Institutions
(1.299) (-0.120) (1.699)
Log. Total net 0.898" 0.651 0.690"
public flows
per capita (2.792) (1.801) (2.105)
c 2.275" 3.068 1.346" 4.339" 4.787" 3.832" 4.713" 5.091" 4.024"
onstant
(2.978) (2.269) (1.975) (8.427) (7.357) (7.876) .6B3) (8.401) (9.478)
Observations 401 340 357 369 369 318 431 354 380
F-statistics

(significance of 560.783"  615.807° 723.726°  438.832° 521.378"  500.393°  381.306°  461.580° 448.565
model)
Cragg Donald

Wald F 11.243 14.716 20.444 14.194 15.067 18.989 21.928 2781 20.836
statistics

Critical values

of Stock and 9.08 19.93 19.93 9.08 19.93 19.93 9.08 19.93 19.93

Yogo (10%)
Hansen test :
P-values

R? 0.958 0.958 0.960 0.948 0.949 0.954 0.942 0.943  9430.

0.788 0.523 0.137 0.997 0.920 0.129 0.610 0.943 730.2

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.

- The findings underlines that the instrumentsarer identified based on the Hansen test. Regarding
the weakness of used instruments, it generally aagpthat the instruments are not weak. But the
Cragg-Donald Wald F statistics is less than thécati values of Stock and Yogo, precisely in the
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specifications including the composite index of gmance and in which prepayment health
expenditures are explained by the indexes of palitinstability and presence of violence/terrorism
and disrespect for physical integrity rights. Hoeeun the two specifications, the difference betwe
the Cragg-Donald Wald F statistics and the critiales of Stock and Yogo is low. Hence, in these
specifications, it appears that the instruments vaeak but they remain relevant because they
significantly explain political instability indexeg§Annexes 4.3; 4.4 and 4.5). Hence we think
acceptable to interpret the results.

- Firstly, we observe that tax revenue increasal tptepayment health expenditures (public and
private sources). After include this variable, tbeefficients associated with political instability
indexes diminish.

For internal conflicts and disrespect for physicakgrity rights indexes, the coefficients remain
significant and respectively pass from 0.104 to68.@nd from 0.098 to 0.07 in absolute terms.
Furthermore, these indexes are negatively corcelaith tax revenue variable, with coefficients of
correlation, respectively estimated around 27.49% 25.43%, that appears low. These evidences
show that the two first political indexes reducetba one hand prepayment health expenditures per
capita by decreasing the volume of mobilized tasouveces. Indeed, the variation in the coefficierfits
political instability indexes reveal that 38.46%r(fnternal conflicts index) and 28.57% (for digrest

of physical integrity rights index) of their effecin prepayment health expenditures pass by a
reduction of tax revenue mobilization.

For political instability and presence of violertegforism, the coefficient passes from 0.237 ta0.1
(in absolute terms) but becomes non-significantrddager we find that this index is also negatively
correlated with tax revenue variable (-.0.4048)e3éhobservations could mean that the total effect o
this index passes by a reduction in tax revenueilipation. They could be also due to a high
collinearity between the index and tax revenueglsbe. On this subject, the coefficient of correlat
that we think low’, confirms a low collinearity between both variabknd attests that the index of
political instability and presence of violence/tersm reduces prepayment health expenditures by
only decreasing tax resources mobilization.

In view of evidences, tax revenues mobilization stitntes a channel through which political
instability leads to reduce the volume per capitgprepayment health expenditures in Sub-Saharan
African countries.

- Secondly, we find that the total net public flowggnificantly increase prepayment health
expenditures. We also observe that political inBtgbndexes enter once again with negative and
significant coefficients. Moreover, it appears tkiadse coefficients decrease passing from 0.104 to
0.091 for the internal conflicts index, from 0.2810.213 for the index of political instability and
presence of violence/terrorism and from 0.098 @98.for the disrespect for physical integrity right
index. That is respectively equivalent to relatileereases of 12.5%; 7.79% and 3.06%. However, the
correlations between the total net public flows agmlitical instability indexes, -0.1036 (for the
internal conflicts index), -0.1619 (for the indexf golitical instability and presence of
violencef/terrorism) and - 0.0425 (for the disrespecphysical integrity rights index), are low add

not allow us to conclude a potential transmisskonugh international aid in political instabilityfect

on prepayment health financing.

- Thirdly, the estimations on channel of governamge less clear. The index of governance
significantly affects prepayment health expendiyser capita in one of three tested specificatitins.

% We consider that two variables are highly coreslavhen the coefficient of correlation exceedsttineshold
of 50%
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only affects (increases) prepayment health experaditper capita in the specification using thexnde
of disrespect for physical integrity rights index\ariables of interest. In this specification, theex

of disrespect for physical integrity rights appeaish a negative and significant coefficient. Its
associated coefficient diminishes and passes frdd880to 0.084 (in absolute terms); a fact is
equivalent to a reduction of 14.28%. With its négatorrelation with governance index (-0.5095),
we can suppose that the disrespect for physicagiity rights reduces prepayment health
expenditures by jeopardizing governance. Howevigengthe non-significant coefficients associated
with governance index in the specifications usesl ttho other indexes of political instability, it is
difficult in this case to conclude that the qualdfyinstitutions constitutes a channel through \hic
political instability affects prepayment health ergitures. To go into this result in depth and to
confirm this finding, we separately include theigadors used to construct the composite index of
governance and we check whether evidences willgghan

- Desegregated analysis on the transmission charpesing from governance

The baselines results are reported in Tables 4 4ah0. In Table 4.9, we separately include
government effectiveness and corruption controlexed whereas in Table 4.10, the indexes
approximating the respect for rules of law and katguy quality are progressively introduced in the
model.

- Though Tables 4.9 and 4.10, we find that therimsents are over identified in the major part of

tested specifications. Regarding the weaknessitesppears that the instrumental variables are not
generally weak but in some cases the weaknesshggistcannot be rejected. In the case where this
weakness assumption cannot be rejected, we obsape again that the instrumental variables are
relevant and significantly explain political insii#tly indexes (Annexes 4.3; 4.4 and 4.5). Hence we
think acceptable to interpret the findings resgltirom these estimations.

- We find that government effectiveness and therobof corruption do not significantly affect the
level of prepayment health expenditures. Moreowbe coefficients associated with political
instability indexes remain negative and significahien the both governance indexes are added in the
model. Hence, government effectiveness and theaasftcorruption are not channels of transmission
which link political instability to prepayment héalexpenditures.

- Then, we find that the index of rules of law eateith a significant and positive coefficient ority
the specification using the index of disrespectploysical integrity rights as variable of interdatthe
one including the indexes of internal conflicts ammblitical instability and presence of
violence/terrorism the coefficients associated wtite index of rules of law are not significant. It
appears that the respect for rules of law doesodtitute a channel through which internal cotdlic
and the political instability and presence of wwle/terrorism reduce prepayment health
expenditures.

- Nonetheless, it seems that the respect for nflégw is a channel through which the disrespect fo
physical integrity rights reduces prepayment heapenditures. In addition to the significant
coefficient associated with rules of law index lire tspecification regarding the index of disrespect
physical integrity rights as variable of interegg find that the coefficient associated with thadigcal
instability index decreases by 27.55% passing f6od®8 to 0.071 in absolute terms. At theoretically
and as discussed above, in countries where thagahystegrity rights are disrespected, rules of la
will be also flouted; a fact will result in perverdehaviours such as for example the fraud which is
likely to reduce the quantity of prepayment resesaranobilized in favour of health sector.

3" Let remember that these two indexes nearly appratd the same dimension of political instabilitgtswas
violence, riots, demonstrations and terrorism.
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Furthermore, we observe that the disrespect fosipalintegrity rights index is negatively correldt
with the index of respect for rules of law (-0.57.8® view of evidences, it appears that 27.55% of
effect of disrespect for physical integrity rigipasses by disrespect for rules of law.

Table 4.9: Baseline results of effect of politigatability indexes on prepayment health expendgur
per capita in USD PPP, by including governmentatiffeness and corruption control indexes (1996-

2012)

Added variables

Government effectiveness (Govargian

Control of corruption (Corruption)

Specifications (2) (2) 3) Q) 2) 3)
Conflicts -0.088" -0.097"
(-2.289) (-2.473)
bolitical -0.226 -0.244
(-2.277) (-2.515)
Integrity -0.087 -0.097
(-2.303) (-2.432)
Unders, -0.008™ -0.008” -0.007” -0.008” -0.008” -0.007"
: (-8.064) (-8.636) (-6.467) (-8.426) (-9.255) (-6851
Urban, 0.038™ 0.037" 0.060" 0.036" 0.035" 0.058"
) (4.440) (4.133) (6.772) (4.165) (4.098) (6.375)
) 0.262 0.183 0.257 0.270 0.181 0.266
Ext_Fin%.;
(1.315) (0.899) (1.158) (1.324) (0.881) (1.186)
Growth.s 0.009" 0.009” 0.008™ 0.010” 0.010” 0.009”
: (2.465) (3.136) (2.698) (2.761) (3.422) (3.148)
0.488" 0.363" 0.394" 0.476" 0.354" 0.399”
Old dependency
(5.698) (3.976) (4.554) (5.464) (3.795) (4.528)
Effecti 0.139 0.029 0.147
ectiveness (1.505) (0.271) (1.459)
c i 0.034 -0.066 -0.000
orruption (0.436) (-0.746) (-0.001)
4.239" 4.753" 3.668" 4.331" 4.807" 3.601"
Constant
(8.274) (7.113) (7.460) (8.260) (7.554) (7.032)
Observations 369 369 318 369 369 318
F-statistics 418.022" 518.667" 503.581" 401.366" 484.599" 467.97
(significance of
model)
Cragg Donald Wald 14.977 18.126 19.200 15.397 18.770 20.18
F statistics
Critical values of
Stock and Yogo 9.08 19.93 19.93 9.08 19.93 19.93
(10%)
Hansen test : P- 0.788 0.523 0.137 0.476 0.587 0.688
values
R? 0.947 0.949 0.954 0.946 0.949 0.953

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.

- In addition, we find that regulatory quality indedoes not significantly affect prepayment health
expenditures in the specifications regarding ttdexes of internal conflicts and political instatyili
and presence of violence/terrorism. In this wagulatory quality is not a channel of transmission
through which internal conflicts and political iabtlity and presence of violence/terrorism reduces
prepayment health expenditures. Nevertheless, wereb that regulatory quality index is associated
with a significant and positive coefficient in theodel explaining prepayment health expenditures on
the index of disrespect for physical integrity tighFurthermore, in this specification, the coedint
associated with this political instability indexaleases with the addition of regulatory qualityerd
Hence, we can suppose that regulatory quality ¢atest a channel through which the disrespect for
physical integrity rights reduces prepayment heakpenditures. On this subject, it appears that the
coefficient associated with the index of disresdectphysical integrity rights pass from 0.098 to
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0.093. This reduction is not sufficient to attestassumption of channels of transmission. In viéw o
evidences, regulatory quality does not constitutbdannel of transmission linking political instayil
to prepayment health expenditures.

Table 4.10: Baseline results of effect of politicedtability indexes on the logarithm of prepayment
health expenditures per capita in USD PPP, by dlictutax revenue, the respect for rules of law and
regulatory quality indexes (1996-2012)

Added variables Rules of law (Law) Regulatory gydRegulatory)
Specifications (1) (2) (3) (1) () 3)
-0.084 -0.095
Conflicts
(-1.897) (-2.348)
-0.246 -0.221"
Political
(-1.746) (-2.401)
-0.071 -0.093"
Int it
niegnty (-1.692) (-2.527)
-0.008™ -0.008™ -0.007™ -0.008™ -0.008™ -0.007"
Under5.
nderss (-7.475) (-7.166) (-6.278) (-8.360) (-9.015) (-634
0.037" 0.036" 0.059” 0.035" 0.037" 0.057"
Urban.
hans (3.901) (3.508) (6.684) (4.167) (4.610) (6.542)
0.295 0.167 0.231 0.262 0.182 0.261
Ext_Fin%.,
(1.431) (0.751) (1.040) (1.286) (0.897) (1.187)
0.010" 0.010" 0.009" 0.009" 0.009" 0.008"
Growth,
rowth (2.870) (3.324) (3.127) (2.682) (3.188) (2.798)
0.461" 0.357" 0.359" 0.472" 0.358" 0.373"
oldd d
ePENAeNcY  4.672) (3.939) (3.998) (5.382) (3.949) (4.237)
0.124 -0.065 0.227
L
aw (0.870) (-0.285) (1.710)
0.074 0.065 0.180
Regulat
eguiatory (0.892) (0.783) (1.880)
4.321" 4.793" 3.765" 4.408" 4.827" 3.975"
Constant
(8.334) (6.784) (8.218) (8.126) (7.726) (7.506)
Observations 369 369 318 369 369 318
F-statistics 404.902" 513.439" 529.281" 402.495" 515.713" 461.617"
(significance of
model)
Cragg Donald 12.854 13.360 16.327 14.425 20.104 20.648
Wald F statistics
Critical values of
Stock and Yogo 9.08 19.93 19.93 9.08 19.93 19.93
(10%)
Hansen test : P- 0.951 0.810 0.185 0.997 0.820 0.088
values
R2 0.948 0.949 0.955 0.946 0.949 0.953

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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- For the major part of estimation performed insteubsection, it appears that the first group of
controls generally enter with their effect testedtie starting model, except aid health which is
majorly associated with non-significant coefficient

6.2.5 Testing the effect of political instability ly taking into account potential unobserved
characteristics

In the previously sections, we have observed areasing trend in prepayment health expenditures,
mostly in countries of Southern Africa. This trecduld be due to some unobserved structural or
cyclical characteristics which have affected theeleof prepayment health expenditures and political

instability over time. Hence, we control the modi® these unobserved characteristics and check
whether the tested effect of political instabilitg prepayment health expenditures will change. &her

are two ways that could be used to control forelegracteristics.

The first one used in the previous chapters cansisestimating the model on sub-periods data by
focusing on the mean of used variables. This giyatuld allow smoothing the irregular movements
of used variables which could obscure the actealdiof this variable. In this case it would haverbe
necessary to get sufficiently long sub-periods bsegolitical instability variables slowly vary ave
time. However, the studied period does not allovtouget them. The studied period is composed of
seventeen years. In this strategy, we think themahnumber of years by sub-period that could
accounts for the high intertie of political institliindex is five or six. The subdivision of ovdlra
period into sub-periods of five or six years woirlduce us to work on three sub-periods; a facbts n
sufficient to perform regressions on a panel-daddeh

The second alternative that we use here consistelofding a time trend variable ranged from 1 70 1
respectively for the first and the last years. Bhaseline results of estimations are reported inelrab
4.11.

Evidences reveal that the instruments are valiedas the comparison between Cragg-Donald Wald
F statistics and the critical values of Stock am®. Next we find that the time trend variable ente
with a positive and significant coefficient attesti a structural increase in prepayment health
expenditures over the studied period. After contoolthis trend variable, the coefficients assaat
with political instability indexes remains negatiaed significant. This result shows that the edtitia
effect of political instability indexes remains tah when the model is controlled for the structural
time trend.
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Table 4. 11: Baseline results of effect of politicetability indexes on the logarithm of prepaymen
health expenditures per capita in USD PPP, by dwctutime trend (1996-2012)

Specifications (1)** (2) (3)

_ -0.104
Conflicts (-3.376)

N -0.263"
Political (-3.046)

, -0.095"
Integrity (-2.743)
Und -0.003 -0.002 -0.002

nder3, (-1.930) (-1.577) (-0.962)
Uth -0.012 -0.020 0.003
rban (-1.004) (-1.288) (0.175)
Ext Eind 0.648" 0.276 0.748
Xt_Fin%e, (3.388) (1.308) (3.505)
s 0.011” 0.010" 0.009"
rowthy (3.553) (3.508) (2.440)
ol d g 0.261" 0.084 0.206

ependency (3.258) (0.849) (2.242)

Trend 0.050™ 0.059” 0.050”
ren (4.746) (4.682) (3.288)

4.899” 5.725" 4.363"

Constant (12.197) (8.983) (10.553)

Observations 449 369 396

F-statistics (significance

of model) 486.054" 552.161" 490.27¢"

Cragg Donald Wald F

statistics 19.855 21.463 23.276

Critical values of Stock

and Yogo (10%) 9.08 19.93 19.93

Hansen test : P-values 0.476 0.587 0.688

R? 0.949 0.952 0.952

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.

6.2.6 Testing the effect of political instability o prepayment health expenditures conditional to
the cooperation with international community

The findings show that political instability in S8aharan Africa jeopardizes the performance of
health systems by reducing the volume per capifaegayment health expenditures. This observation
remains unchanged when atypical countries are rechéwm the sample. Now we are testing the
conditional effect between political instability cathe cooperation with international community on
prepayment health expenditures. The cooperatioh wmternational community is approximated by
the KOF index of political globalization retrievéidm the Swiss Economic Institute (SEI) database
(Dreher et al., 2008). Constructed through a RpeddComponent analysis, this index is ranged from 0
(low level) to 100 (high level), it is an aggregamelex including four subcomponents such as the
number of embassies in country, the number of national organizations to which country is a
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member, the number of United Nation peace missmmsitry participated in and the number of
treaties signed by country since 1945.

- Descriptive analysis of the relationship betwegmwlitical instability and prepayment health
expenditures per the level of cooperation with imational cooperation

Before testing the mentioned conditional effect, fikgtly analyze the statistical relationship begwe
political instability indexes and prepayment he&ipenditures in two subsamples raised by dividing
the global sample on the basis of median KOF iradgolitical globalization. Countries for which the
KOF index is greater than the median maintain & lgigoperation with international community and
the ones with KOF index less than the median ptesermow cooperation with international
community. For this analysis, we focus on the y2@06 because the observations of political
instability indexes are more provided on this y&¥e find that the slops of adjusted lines provitgd
graphics 4.13, 4.14 and 4.15 are lower in the sangbl countries with high cooperation with
international community compared to the otherssdems that the correlation between political
instability indexes and prepayment health expengltus lower in countries maintaining strong
cooperation with international community.

Graphic 4.13: Scatter plots between the internaflicbs index and the logarithm of prepayment
health expenditures per capita in USD PPP by subleafR006)

countries with high cooperation countries with low cooperation

® ZAF
® NAM ®BWA

® GAB

® zmB

® GHA ® NGA
® SEN
® Cciv
® BFA o Ol

e cMH GO
© NER ® ETH

®GIN

27 ® zaR

Lagpregeyvimart hedth eqoaditures per cgata
I

T T T T T T T T
2 a 6 8 2 a 6 8
Internal conflicts index

95% CI — Fitted values

Source: Author using the ICRG, the SEI and the Gldtabases.

Graphic 4.14: Scatter plots between the index bfigal instability and presence of violence/teison
and the logarithm of prepayment health expenditpegscapita in PPP USD by subsample (2006)
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Graphic 4.15: Scatter plots between the disredpegihysical integrity rights index and the logant
of prepayment health expenditures per capita in B8P by subsample (2006)
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Source: Author using the CIRI, the SEI and the GldEabases.

- Empirical strategy used to test political instdity effect on prepayment health expenditures
conditional to the cooperation with internationaloenmunity

Here, we test an interactive variables model spiegjfas follows:

n
Vie = @+ BXy + KOFy, +9(Xie ¥ KOFi) + ) 61 + Vi + 21

k=1
KOF;; refers to the KOF index of political globalizatiomhe other variables and parameters are

presented in details above the text (section S)e ke index of political globalization is not sesped

to be endogenous. Given the endogeneity of pdliticsiability indexes, the interactive variableg ar
also supposed to be endogenous. Hence, the interactariables are instrumented by the
multiplicative variables coming from the producttween the instruments of political instability
indexes and the KOF index. The summary of usedumsnts for each endogenous variable is
reported in Table 4.12.

Table 4. 12: Summary of used instruments in theradtive variables model

Instrumental variables

5:::;&220% Militaries | Religious| Liberties| Militaries*KOF | Religious*KOF | Liberties*KOF
Conflicts * * *

Political * *

Integrity * *

Conflicts*KOF * * N
Politica*KOF * N
Integrity*KOF * N

Source: Author.
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- Evidences from political instability effect on ppayment health expenditures conditional to the
cooperation with international community

The baseline results of estimations are reportéichbile 4.13. The findings reveal through R? that th
explanative powers of model remain high (from 9428%%). They also highlight that the instruments
are valid based on the comparison between the éDagald Wald F statistics and the critical values
of Stock and Yogo and the Hansen test.

Table 4. 13: Baseline results of effect of politicestability on prepayment health expenditures per
capita in USD PPP conditional to the political gibbation (1996-2012)

Specifications 1) 2) 3)
. -0.316"
Conflicts (-3.070)
0.003
Conflicts*KOF
onticts (1.904)
-0.837"
Political
ottiea (-3.473)
0.010”
Political* KOF
olitica (2.900)
Integrit -0.3217
grity (-2.977)
0.004"
Integrity* KOF
ntegrity” (2.018)
KOF -0.008 -0.018 -0.006
(-1.062) (-2.153) (-0.834)
-0.006™ -0.007" -0.005™
Under5;
(-7.533) (-7.526) (-6.411)
0.032™ 0.032” 0.041"
Urban.;
(4.247) (3.621) (4.863)
. 0.619" 0.156 0.662"
Ext_Fin%.
XN (3.016) (0.745) (3.105)
0.010" 0.009” 0.008"
Growth.;
(3.188) (3.124) (2.183)
0.494™ 0.334" 0.229"
old d d
ependency (5.706) (3.359) (2.144)
Constant 4.799” 6.026" 4.961"
(9.154) (6.500) (5.794)
Observations 449 369 396
F-statistics (significance 352.667" 491.78%" 441.006"
of models)
Cragg-Donald Wald F 10.938 11.725 10.756
statistics
Critical values of Stock
and Yogo (5%) 15.72 11.04 11.04
Critical values of Stock
and Yogo (10%) 9.48 7.56 7.56
0.528 0.974 0.149

Hansen test : P-values

R? 0.943 0.950 0.949
Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
Furthermore, they show that political instabilitpdexes remain associated with negative and

significant coefficients. The index of politicaladjalization enters with non-significant coefficignt
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except in the specification of model regarding theex political instability and presence of
violence/terrorism as variable of interest and ol the KOF index of political globalization leatts
significantly reduce prepayment health expenditudesvever, the KOF index significantly affects the
effect of political instability indexes on prepaymehealth expenditures. The interactive variables
between political instability indexes and the KOfdéx appear with positive and significant
coefficients. These coefficients attest that theFi@dex of political globalization leads to damgka
negative effect of political instability on prepagnt health expenditures. In other words, the negati
effect of political instability on prepayment hédakxpenditures is more reduced in countries which
more maintain diplomatic relations with internatdncommunity. The contribution of political
globalization to the effect of political instabjlion prepayment health expenditures is formalized i
Graphic 4.16.

Graphic 4.16: Representative graphic of interaatiffect between political instability and political
globalization on prepayment health expenditureppita in USD PPP (1996-2012)

T T T T T T T T T
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KOF index of political globalization

Marginal effect of "Conflicts" on "Prepaid”

Marginal effect of "Political" on "Prepaid"

Marginal effect of "Integrity” on "Prepaid"

Source: Author.

Through graphic above, the negative marginal eféégpolitical instability indexes on prepayment
health expenditures progressively diminishes wWithihcrease in KOF index of political globalization
We particularly find that the effect of politicahgtability indexes finishes being null. More
specifically, the effect of index of political iragiility and presence of violence/terrorism on
prepayment health expenditures becomes positivl tie increase in KOF index of political
globalization. These results attest the advantdgesed on the cooperation between Sub-Saharan
African countries and international community.
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7. Conclusion

Since some years, Sub-Saharan African countrie® lexperienced some events of political
instability, which have jeopardized their socioemmic system and have caused many deaths of
people. On the time where they need to reducehtéeegn health financing of out-of-pocket payments
and to increase prepayment health expendituresstoe a sustainable and equitable health financing,
it has been important to investigate the deternigahprepayment health expenditures by focusing on
political instability. We have tested whether goét instability has affected the volume per cajpita
prepayment health expenditures. We have also teékieceffect on the components of prepayment
health expenditures such as government health ditpegs and NGOs health expenditures all
expressed in per capita USD PPP. In addition we lasted the channels of transmission through
which political instability is likely to affect ppayment health expenditures. Lastly, we have cliecke
whether the cooperation between Sub-Sahara Africaanties and international community,
approximating by the KOF index of political glolzation, influences political instability effect on
prepayment health expenditures.

We have used an unbalanced panel dataset of 2B&wdran African countries covering the period
1996-2012. We depart from an econometric modelgugie efficient GMM estimator to address the
suspected endogeneity issues related to politisthbility. Political instability has been approxsited

by three indicators such as: the internal conflietiex, the index of political instability and pesse

of violence/terrorism and the index of disrespectghysical integrity rights. The estimated modas h
been controlled for the under-five mortality ratebanization, the old dependency ratio, economic
growth, external resources for health as sharetaf health expenditures, tax revenue per capita, a
time trend variable, the international aid appraded by the total net pubic flows per capita and
institutional quality computed to a Principal Compat Analysis and including four subcomponents
such as government effectiveness, the control wéipton and rules of law and regulatory quality.

Our investigations reveal the following evidences:
- Political instability leads to reduce prepaymieedlth expenditures per capita.

- Political instability affects prepayment healttpenditures by reducing the volume of mobilized tax
resources.

- Among the three proxy variables of political gistity we find that the disrespect for physical
integrity rights of people reduces prepayment heakpenditures by flouting the respect for rules of
law.

- The international aid (the total net public flgvebes not seem to be a channel of transmissidn tha
links political instability to prepayment healthpenditures.

- The adverse effect of political instability is reaceduced and always annulled in countries fockwhi
the cooperation with international community is mortensified.

- Political instability reduces NGOs health expématis per capita.

- Government health expenditures per capita arativedy affected by two of the three political
instability variables such as the indexes of irdegonflicts and political instability and presermfe
violence/terrorism.

- The disrespect for physical integrity rights irddoes not significantly affect government health
expenditures per capita.

- Evidences remain robust even when atypical casére removed from the sample.
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8. Annexes

Annex 4.1: Baselines results of estimations basetthe first stage instrumentation excluding
additional control variables and using the threstruments for each political instability index (839

2012)
Conflicts Political Integrity
Religious -0.397° -0.041 0.025
(-4.067) (-0.859) (0.294)
Militaries -0.457" -0.227" -0.531"
(-5.177) (-4.007) (-5.311)
Liberties -0.338 -0.102" -0.195
(-3.346) (-2.524) (-1.927)
-0.002 -0.002 0.005
Underg., (-0.917) (-1.452) (1.358)
-0.138" -0.046” 0.013
Urban., (-4.599) (-3.625) (0.416)
1.004 0.003 2.319
Ext_Fin% (1.422) (0.008) (2.900)
0.020 -0.001 0.005
Growth, (1.558) (-0.110) (0.352)
0.434 -0.281 0.289
Old dependency (1.300) (-2.359) (0.877)
Constant 14.031 7.038” 6.376"
(7.281) (9.717) (3.353)
Observations 449 369 419

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Annex 4.2: Descriptive statistics of supplementagiables used in the model (1996-2012)

Variables Mean Std.Dev. cVv Median Min Max Observadio
KOF 63.715 14.556 0.228 64.899 26.455 90.946 449
Log, Tax 5.952 1.238 0.208 5.736 0.962 8.593 401
Institutions -1.259 1.053 -0.837 -1.267 -3.792 171 369
Effectiveness -0.677 0.548 -0.810 -0.720 -1.961 0.877 369
Corruption -0.609 0.558 -0.917 -0.704 -1.566 1.250 369
Regulatory -0.549 0.533 -0.971 -0.501 -2.110 0.791 369
Law -0.682 0.584 -0.855 -0.645 -2.072 0.668 369
Total net i

public fl_ows 35.047 110.792 3.161 28.604 1676.586 606.777 432
per capita

Log. Total

net public 0301 0042  -0.140  -0.306  -0.536  -0.014 431
flows per

capita

Log.

Government

health 3.611 1.108 0.307 3.535 -0.551 6.317 365
expenditures

per capita

Log. NGOs

health 1.518 1.241 0.818 1588  -0.686 4.411 387
expenditures

per capita

Source: Author using the SEI, the WEO, the GHE WHel and the WGI databases. Note: Std.Dev: Standard
Deviation.
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Annex 4.3: Relevance of used instruments in théaggpion of internal conflicts index in the model
including additional control variables (1996-2012)

\[/)aer?aet:gem Conflicts Conflicts Conflicts Conflicts Conflicts ddflicts Conflicts Conflicts
Religious -0.163 -0.365 -0.393 -0.399" -0.400" -0.376 -0.385 -0.404

(-1.738) (-3.840) (-3.168) (-3.328) (-3.407) (-3313 (-3.186) (-4.228)
Militaries -0.451" -0.488" -0.443" -0.448" -0.452" -0.421" -0.434” -0.469"

(-5.098) (-5.400) (-4.029) (-4.179) (-4.266) (-3099 (-3.989) (-5.258)
Liberties -0.235 -0.3137 -0.337" -0.334" -0.333" -0.313 -0.336" -0.389"

(-2.360) (-3.093) (-2.809) (-2.779) (-2.782) (-248 (-2.761) (-3.822)

-0.006 -0.012" -0.004 -0.004 -0.004 -0.005 -0.005 -0.004
Under3, (-1.803) (-1.988) (-1.318) (-1.262) (-1.307) (1650  (-1.394) (-1.567)

-0.1127 -0.047 -0.147 -0.138" -0.1377 -0.1417 -0.1427 -0.165"
Urban., (-3.218) (-0.858) (-3.662) (-3.496) (-3.612) (3179 (-3.829) (-5.143)

0.870 0.985 0.730 0.737 0.754 0.653 0.707 0.884
Ext_Fin%. (1.108) (1.373) (0.949) (0.944) (0.965) (0.844) o) (1.257)

0.031" 0.019 0.000 -0.001 -0.000 0.001 0.001 0.018
Growthy (2.397) (1.532) (0.020) (-0.075) (-0.010) (0.065)  0.076) (1.359)
ol 0.613 0.844 0.432 0.452 0.415 0.455 0.443 0.453
dependency  (1.515) (2.202) (1.025) (1.085) (0.985) (1.080) 04m) (1.311)

-0.571"
Log tax (-2.767)

-0.093
Trend (-1.833)
0.078
Institutions (0.274)
0.239
Effectiveness (0.602)
0.297
Corruption (1.000)
-0.290
Law (-0.627)
-0.025

Regulatory (-0.057)
Log. Total net 0.102
public flows (0.077)

16.045" 12.514" 14.346" 14.251" 14.444" 13.591" 14.095" 15.682"
Constant (6.441) (6.290) (5.779) (5.844) (5.787) (5.296) 88) (7.615)
Observations 401 449 369 369 369 369 369 431

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Annex 4.4: Relevance of used instruments in théaagpion of index of political instability and
presence of violence/terrorism in the model inalgdadditional control variables (1996-2012)

\[/)aer?aeg}gem Political Political Political Political Political Hlitical Political Political
Militaries -0.1957 -0.235" -0.185" -0.204~ -0.210° -0.187" -0.224~ -0.231"
(-3.581) (-3.840) (-3.740) (-3.884) (-3.900) (-3091 (-3.853) (-3.794)
Liberties -0.080 -0.094" -0.093 -0.103” -0.101" -0.033 -0.100 -0.099"
(-2.050) (-2.354) (-2.425) (-2.689) (-2.635) (-0632 (-2.513) (-2.490)
Unders -0.006~ -0.003 -0.003 -0.003 -0.003 -0.004” -0.002 -0.002
-1 (-4.217) (-1.368) (-1.983) (-1.908) (-1.729) (-2156 (-1.516) (-1.336)
Urban -0.051" -0.036 -0.051 -0.054" -0.051" -0.043" -0.045" -0.036"
1 (-3.538) (-1.505) (-4.083) (-4.100) (-3.968) (-3635 (-3.472) (-2.475)
Ext_Fin% 0.225 -0.010 -0.107 -0.054 -0.053 -0.169 -0.013 840.0
— 1 (0.692) (-0.031) (-0.344) (-0.167) (-0.165) (-0.589  (-0.041) (0.256)
Growth 0.003 -0.001 0.003 0.003 0.000 -0.001 -0.000 0.000
= (0.656) (-0.186) (0.521) (0.564) (0.065) (-0.163)  -0.Q49) (0.028)
old -0.199 -0.213 -0.237 -0.291 -0.234 -0.229" -0.239 -0.231
dependency  (-1.237) (-1.961) (-2.069) (-2.416) (-1.983) (-508 (-1.889) (-1.907)
Log tax -0.340
(-3.009)
-0.009
Trend (-0.506) )
Institutions (04483 2)
Effectiveness (0249657)
Corruption (033f§2)
Law -0.885"
(-5.271)
Regulatory (8;;1;1)
Log. Total -1.174
net public (-2.321)
flows
Constant 9.943” 6.628" 5.953" 6.710" 6.519" 5.290" 6.531" 5.974"
(9.430) (9.053) (8.387) (9.512) (9.306) (7.468) 367) (7.774)
Observations 340 369 369 369 369 369 369 354

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Annex 4.5: Relevance of used instruments in théa@gpion of physical integrity rights index in the
model including additional control variables (192@%2)

Dependent Integrity Integrity Integrity Integrity Integrity ntegrity Integrity Integrity
variable
Militaries -0.456" -0.514~ -0.493” -0.489" -0.523" -0.476" -0.543" -0.477"
(-3.940) (-4.536) (-3.400) (-3.253) (-3.881) (-3433 (-4.167) (-4.104)
Liberties -0.418 -0.380" -0.484" -0.483" -0.488" -0.435" -0.479" -0.389"
(-4.261) (-3.956) (-4.271) (-4.311) (-4.328) (-3378 (-4.215) (-3.971)
Unders -0.001 -0.011 0.004 0.003 0.004 0.002 0.004 0.005
= (-0.234) (-2.032) (0.827) (0.731) (0.939) (0.432) 0.91.0) (1.511)
Urban 0.015 0.141 0.002 -0.006 0.007 -0.001 0.008 0.009
-1 (0.401) (2.592) (0.052) (-0.163) (0.186) (-0.025) 0.189) (0.244)
Ext_Fin% 2.70G6” 2.619" 2.378 2.315 2.453 2.333 2.487 2.902"
— -1 (2.911) (3.106) (2.462) (2.420) (2.527) (2.427) 585) (3.367)
Growth 0.000 -0.005 0.007 0.012 0.004 0.006 0.003 -0.002
- (0.004) (-0.381) (0.445) (0.734) (0.254) (0.357) .16D) (-0.120)
POPES 1.038" 1.016° 0.832 0.776° 0.778 0.904" 0.736 0.388
(2.157) (2.503) (2.122) (1.998) (1.972) (2.281) 82R) (1.132)
Log tax -0.731
(-2.611) "
-0.15
Trend (-3.312)
Institutions -0.382
(-1.377) )
Effectiveness (02%%?’5)
Corruption -0.069
(-0.211)
Law -1.308"
(-3.044)
Regulatory 0.304
(0.735)
Log. Total net -0.872
public flows (-0.683)
Constant 12.195" 6.039" 5.937" 6.269" 6.773" 5.047 7.375" 6.851"
(4.445) (3.119) (2.592) (2.801) (3.051) (2.168) 183) (3.328)
Observations 357 396 318 318 318 318 318 380

Note: t statistics in parentheses;p<0.01,” p<0.05, p<0.1.
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Annex 4. 6: Matrix of partial correlations (199612)

Old
Prepayment | Conflicts Political Integrity Under5 Urban Ext_Fin Growth dependency| Militaries Religious Liberties
Prepayment 1
Conflicts -0.3389" 1
Political -0.4187" 0.7461" 1
Integrity -0.1916 0.5877" 0.7640" 1
Under5 -0.473T 0.2063" 0.2304" 0.0748 1
Urban 0.4958" -0.1447" -0.2149" -0.1505" -0.4309" 1
Ext_Fin -0.2970 -0.0652 -0.1302 -0.0678 -0.0443 -0.4382 1
Growth 0.0156 -0.0443 -0.0163 0.0530 0.0271 -0.1235 0.0626 1
Old dependency 0.5102 -0.0900 -0.2218" -0.1927" -0.3763" 0.6768" -0.2458" -0.1057 1
Militaries 0.5314" -0.5796" -0.6349" -0.4108" -0.1995" -0.0002 0.0571 0.0877 0.0861 1
Religious 0.2953 -0.4964 -0.5417 -0.3653" -0.1504" 0.1914 0.0526 0.0017 0.2012 0.3308" 1
Liberties -0.508%4 0.4641 0.6047 0.5100" 0.2962" -0.1071 -0.0982 -0.0831 -0.1837" -0.6269 -0.3961 1
Tax 0.7663" -0.2749 -0.4048 -0.2543" -0.3763" 0.7026 -0.4383 -0.0050 0.6647 0.2995 0.1798 -0.2873
GDP 0.7895" -0.2448" -0.3480" -0.2205 -0.4558 0.7577 -0.4280" -0.0292 0.7532 0.3007" 0.1934" -0.3101"
KOF 0.0214 0.0493 0.1089 0.1544" -0.1927" -0.0137 0.0805 0.0548 0.0410 0.0985 | -0.1277 -0.1631
Institution 0.6436 -0.5579 -0.7279 -0.5095 " -0.4286 " 0.1511 -0.0118 0.0432 0.2541 0.7473" 0.4445 -0.7775
Effectiveness 0.6675 -0.4845 -0.6117 -0.3963" -0.4205 0.1554" -0.0551 0.0799 0.2800 0.7408" 0.4046 -0.7211
Corruption 0.6106 -0.4948 -0.6680 -0.4721" -0.3831" 0.1226 -0.0327 0.0249 0.2075 0.6406 0.4647 -0.7219
Regulatory 0.6145 -0.5527 -0.6898 -0.47707 -0.3909" 0.1770 -0.0374 0.0015 0.2598 0.7611" 0.4093 -0.7731
Law 0.5559" -0.5809 -0.7846 -0.5783" -0.4284" 0.1204 0.0745 0.0547 0.2182 0.6936 0.4076 -0.7333
Tnt -0.0180 -0.1036 -0.1619 -0.0425 -0.1200 -0.1268 0.2771 0.1478" -0.3023" 0.0500 0.0027 -0.1094
Ghepc 0.9840 -0.4178 -0.5143 -0.3282" -0.4830" 0.4926 -0.3139 0.0442 0.3848 0.5085" 0.2750 -0.4415
Ngopc 0.5134 -0.4757 -0.4820° -0.3598" -0.3296 0.2403 0.0378 0.0532 0.0871 | 0.5171" 0.2714 -0.4461
Tax GDP KOF Institution Effectiveness Corruption gRkatory Law Tnt Ghepc Ngopc
Tax 1
GDP 0.9659" 1
KOF -0.1877" -0.0553 1
Institution 0.4100" 0.4197” 0.1091 1
Effectiveness 0.4078 0.4269" 0.1333 0.9536" 1
Corruption 0.3741 0.3622" -0.0078 0.9458 0.8776" 1
Regulatory 0.4013 0.4301" 0.2018" 0.9451" 0.8837" 0.8444" 1
Law 0.3716" 0.3728" 0.0909 0.9466" 0.8558" 0.8638" 0.8613" 1
Tnt -0.1447" -0.2051" 0.0739 0.0333 0.0049 0.0641 -0.0315 0.08372 1
Ghepc 0.8586 0.8316 -0.1934 0.5822" 0.5667 0.5653 0.5357 0.5400 " 0.0569 1
Ngopc 0.3806 0.3515 -0.2447 0.4736 " 0.4418" 0.4705 0.4389 0.4430° 0.0171 0.5326 1

Source: Author ‘calculation using the GHE, the Wible WGI, the CIRI, the ICRG, the WEO, the SE| #mel Freedom House databases.p<0.01,” p<0.05, p<0.1. Note: Tnt, Ghepc and
Ngopc respectively refer to the total net publfs, government health expenditures and NGOs hegjtanditures
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Annex 4.7: List of studied countries

Angola, Botswana, Burkina Faso, Cameroon, Congo d2eatic Republic, Congo Republic, Cote
d’lvoire, Ethiopia, Gabon, Gambia, Ghana, Guineajn€a-Bissau, Kenya, Madagascar, Malawi,
Mali, Mozambique, Namibia, Niger, Nigeria, Sene@iuth Africa, Sudan, Tanzania, Togo, Zambia.
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General Conclusion

In the context where low- and middle-income cowstrattempt to achieve universal health
coverage, this thesis has explored the extentshtohmcountries could insure a sustainable financing
of health systems. It has firstly carried out irtigegions on the determinants of efficiency and the
level of health expenditures in low- and middleeine countries. The goal of these investigations has
been to help the policy-makers in the implementatd strategies which could allow countries, not
only to improve health outcomes in view of existimgalth expenditures that they use, but also te sav
more resources for health.

To insure sustainable health financing, it is fundatal for low- and middle-income countries to
reduce the share in health financing of out-of-gbgkayments which tends to result in financial
hardships and to consequently impoverish the ptipak It is essential for countries to reinforce
prepayment health financing. Among low- and middissme countries, Sub-Saharan African ones
continue to experience the highest levels of pgvantd the most deteriorated health indicators. That
could be explained by the high contribution of ofifpocket payments to health financing in these
countries. In this framework, this thesis has pemgbin second place to check whether prepayment
health financing would improve health status in-Saaran African countries. This exploration could
enlighten the policy-makers about the necessifyreonote prepayment health financing in countries.
In addition, it is also important for policy-makedusidentify the various factors which would beelik

to promote or to jeopardize prepayment health filranin countries. The present thesis has seta thi
goal to work on the determinants of prepaymentthealpenditures in Sub-Saharan African countries.
The present thesis is written under four chapters.

The first chapter analyses the determinants ofnieahefficiency of health expenditures in 89
low- and middle-income countries over the perio®32012; by focusing on the role of trade
openness. The technical efficiency scores have hesessed through the method of partial frontier
analysis. Two outputs such as obesity prevalente aad the deaths rate caused by the non-
communicable diseases and two inputs such as patdigrivate health expenditures have been used.
Furthermore, the technical efficiency scores haenbestimated based on output-oriented models and
by assuming Variable Returns-to-Scale (VRS). Aftlsimate the technical efficiency scores, we have
explained them on the trade openness rate by uSiactional Regression Models (FRMs). These
models have been controlled for urbanization, thledependency ratio, education, external resources
for health, governance, the similitude in tradeictire, GDP per capita and air pollution. In additi
we have tested trade composition effect on thenieahefficiency of health expenditures.

Evidences reveal that trade openness decrease=ctirecal efficiency of health expenditures in low-
and middle-income countries by increasing obesigvalence and the deaths caused by the non-
communicable diseases in view of used public anéfar expenditures on health. Within the structure
of trade, we have found that the imports of fueld she manufactured exports lead to reduce the
technical efficiency of health expenditures. Thel§umports increase obesity prevalence; wheraas th
manufactured exports contribute in increasing teatlts dues to the non-communicable diseases in
view of existing level of public and private heaétkpenditures. Moreover we find that the imports of
Information and Communication Technologies incraasetechnical efficiency of health expenditures
by precisely reducing obesity prevalence in viewisdd health expenditures from public and private
sources. However, it appears that the exportsiofgosy commodities do not significantly affect the
technical efficiency of health expenditures.

The second chapter has explored the effect ofdditjpn approximated by CO2 emissions in
metric tons per capita on health expenditures ppit& in 99 low- and middle-income countries over
the period 1995-2012. The Feasible GeneralizedtL$gsares are used as estimator to perform the
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regressions. The econometric model is controlled ddbanization, the old dependency ratio,
institutional quality, the life expectancy at birkconomic growth, tax revenue, external resoui@es
health and economic vulnerability. We have estich&©2 emissions effects on the volume per capita
of total health expenditures and their componenth sas central government health expenditures,
health insurance expenditures, NGOs health experditand the out-of-pocket payments. We have
also tested CO2 emissions effect on the compostiototal health expenditures. We have also
explored the potential influence of external researfor health and economic vulnerability on CO2
emissions effect.

We find that air pollution fosters the increaseatal health expenditures (from domestic sourced) a
their components all expressed in terms of pertaamlume. The effect remains higher on health
insurance expenditures per capita. It also rentaigiser in the most vulnerable countries and in ones
that receive higher flows of external resourceshiealth (because of fungibility effects). The seton
result shows that air pollution modifies health exgitures composition by decreasing the share of
their all components to health financing; exceptioade for health insurance expenditures for which
the contribution is positively affected. Evideneeplies that health insurance schemes remains the
agent intervening in health financing for which tmedget is more affected by air pollution. It also
shed lights an adaptation form to air pollution adtsdassociated diseases, from agents of health
systems, in favour of health insurances schemes. adaptation capacity appears lower in the most
vulnerable countries.

The third chapter investigates the role of prepayrhealth financing for health improvement
in Sub-Saharan African countries. We have emplyictdsted the effect of prepayment health
expenditures per capita in USD PPP on health stat@sured by the under-five mortality rate and the
maternal mortality ratio on a sample of 31 Sub-&ah#frican countries over the period 1996-2012.
The effects are estimated by using the method sifumental variables for panel-data models. We
have namely used the efficient GMM estimator torads the endogeneity of prepayment health
expenditures. In addition to the variable of prepagt health expenditures, we have also included int
the model a set of socioeconomic, immunization cage, morbidity, demographic, public finance,
political, and institutional variables. Furthermovee have tested differential effects of prepayment
health expenditures by subsample of countries veaeilow and high flows of international
remittances and experiencing low and high finandéslelopment.

The results stress that prepayment health expeaditontribute in reducing under-five and maternal

mortality in Sub-Saharan African countries. Thieef remains higher in countries that receive highe

flows of international remittances comparativelyottes for which these flows are lower. It remains

also negative in countries associated with develdpencial sector but non-significant in the least

financially developed countries. Next, we find tigaivernment health expenditures and prepayment
health expenditures from private sources also it to the decrease in mortality indicators.

The fourth chapter has taken an interest in therdebants of prepayment health expenditures
in Sub-Saharan African countries. It has partiduldocused on political instability which has
imperilled countries during the last years. Theeeffof political instability on prepayment health
expenditures has been empirically tested by usimgprel-data model using the efficient GMM
estimator to deal with the endogeneity charactguatitical instability. We have worked on 27 Sub-
Saharan African countries over the period 1996-20h2ee proxy indexes of political instability have
been used: the internal conflicts index, the indaeix political instability and presence of
violence/terrorism and the index of disrespectpioysical integrity rights. We have also includetbin
the regressions the following variables: under-fmertality, urbanization, the old dependency ratio,
economic growth, external resources for healthesisgmtage of total health expenditures, tax revenue
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per capita, a time trend variable, the total nddliptlows per capita and a composite index meaguri
the quality of governance including government @ffeness, the control of corruption, rules of law,
and regulatory quality indexes. In addition we haxamined whether the cooperation between Sub-
Saharan African countries and international commyumiould make any difference in political
instability effect on prepayment health financing.

Evidences indicate that political instability imgedthe reinforcement of prepayment health financing
in Sub-Saharan African countries. Political indifibileads to decrease the volume per capita of
prepayment health expenditures by reducing taxmavenobilization. Furthermore, we find that the
disrespect for physical integrity rights of indiui@ls adversely affects prepayment health expermditur
by flouting the respect for rules of law. Howewtire international aid approximated by the total net
public flows does not constitute a channel throwich political instability affects prepayment hisal
expenditures. Next, it appears from estimations piaditical instability effect on prepayment health
expenditures is reduced, always annulled in coesitthat maintain intensified cooperation with
international community (approximated by KOF inagxpolitical globalization). In addition to these
evidences, we find that political instability reéiscdNGOs health expenditures per capita. Howewver, th
effect seems to be mitigated on government heatperatures. Violence/terrorism, riots
demonstrations, and coups d'états approximatedhbyirtdexes of internal conflicts and political
instability and presence of violence/terrorism ki government health expenditures per capita.
Nonetheless, extreme violence approximated by thieespect for physical integrity rights does not
significantly affect government health expenditypes capita.
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Policy implications and recommendations

In view of evidences, this thesis suggests for lamd middle-income countries to counter the
channels through which trade openness is likeiymede the enhancement of technical efficiency of
health expenditures. These countries need to acoynpade policies, mostly ones focused on the
fuels imports and the manufactured exports, by emess campaigns aiming the consumption of
healthy foods and the exercise of physical acéigitvhich would allow for the people to avoid thakri
of obesity and non-communicable diseases. It waaldhlso favourable to promote the imports of
ICTs in order to improve the efficiency of healttpenditures.

Then, it is also important for countries to redwed to regulate air pollution, particularly CO2
emissions. The decrease in CO2 emissions wouldvalts countries to save funds for health.
Furthermore, our investigations call on low- andldhé-income countries to adopt structural policies
to reduce their economic vulnerability in orderfémilitate the transition towards health insurance
schemes. An appeal must be also made on the rgcessiffectively and actually use the external
resources previously destined to health sectogca gupposes to reduce the fungibility effects of
external resources for health The decreasing in@u vulnerability and the effective and actua us
of foreign resources for health would allow for ntries to counter health cost of air pollution &tsd
associated. Another strategy would be to develagtthansurance schemes, mostly in the most
vulnerable countries. That would allow sharing financial risks coming from diseases caused by air
pollution.

For Sub-Saharan African countries, evidences stglgaspolicies promoting the prepayment
schemes in health financing are appropriate for itherovement of child and maternal health.
Furthermore, it appears important for countrieseioforce the cooperation between the public and
private sectors involved in prepayment health fawag. In addition, it would be interesting for Sub-
Saharan African countries to reinforce policiegaating international remittances and facilitating
financial development.

The second series of suggestions that imply evieslefior Sub-Saharan African countries is to take
actions to avoid the events of political instapiliGiven political instability reduces prepaymesaltih
expenditures by decreasing the mobilized quanfitaorevenue; it would be also essential, mostly i
period of political instability, to find other sargs of health financing except the out-of-pocket
payments. For example it would be advantageoushfese countries to further develop compulsory
health insurances schemes to counter the risk liticab instability hindering the mobilization of
traditional prepayment funds in favour of healtbtse It would be also profitable to increase niotyo
the volume of external resources for health bub alsd mostly the effectiveness in their use. Next,
Sub-Saharan African countries need to reinforce twoperation with international community and
to ensure the respect for rules of law, mostlyagecof political instability events.
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Limits of thesis and future researches

Despite the contribution of this thesis, it has sodimits that could serve as an avenue for future
researches.

In the first chapter, the technical efficiency Hasen assessed without account for the
environment that could play an important role ia firocess of health outcomes ‘production. For our
future researches, we shall attempt to includerenmiental factors in the assessment of technical
efficiency.

Furthermore, we have estimated the efficiency scbyefocusing on obesity and non-communicable
diseases because they have been identified asdbeaonvincing health indicators through which

trade openness is likely to affect the technichtiehcy of health expenditures. They also appear a
public health problems in low-and middle-income mies. However, these countries face up to other
health priorities. Hence in our future investigaipwe shall estimate again trade openness effect o
the technical efficiency of health expenditures using other outputs in order to check whether
evidences will change or not.

Moreover, we shall test threshold effects of tragenness on the technical efficiency because ldcou
eventually exist a potential threshold from whiglade openness would significantly affect the
technical efficiency of health expenditures. Newte shall identify and test the channels of
transmission which link trade openness to the teahrfficiency of health expenditures. We have
also as avenue of research to investigate thetadfemther aspects of globalization that are likidy
affect the technical efficiency of health expendigl There are for example international migrations
and remittances, foreign direct investments arah@ial liberalization.

In the second chapter, we have estimated an inogeadfect of air pollution on health
expenditures. Hence in our future researches wi b other proxies of air pollution in order to
confirm the robustness of findings. Then, we shatimate air pollution effect by region in order to
understand the regional disparities in this effect.

The increasing effect of air pollution suggests lfmwv-and middle-income countries to reduce air
pollution. Hence, we shall check whether the retiuain air pollution could reduce CO2 emissions
effect on health expenditures. In addition to ragah we shall also test whether urbanization could
play a significant role in this effect. Indeed, gaally, the urban populations are more affecteciby
pollution. Air pollution effect could consequentlepend on the size of urban individuals in the
population.

In our investigations we have not assume the existef potential threshold from which air pollution
effect would be significant. Hence, we shall attemopidentify and to estimate this threshold. le th
chapter we have also tested the effect of air potiuon health expenditures conditional to external
resources for health and to economic vulnerabilidence, we shall desegregate economic
vulnerability index and external resources for tieah order to identify their component(s) that
effectively influence air pollution effect.

One of the most important evidences of chapteraletet the agents intervening in health financing
get used to air pollution and its associated desdny reallocated their funds in favour of health
insurance. However, health insurance schemes ieadodial security agencies and health insurance
companies. Hence, we shall identify among heakhrance schemes, the one which more benefits to
the adaptation of health systems from air pollution
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In the third chapter, we have tested a negativecefdf prepayment health expenditures on
child and maternal mortality in Sub-Saharan Africaountries. To confirm the robustness of
evidences, we shall use other health indicatorenTprepayment health expenditures have been
desegregated into two components such as governmeaith expenditures and private prepayment
health expenditures that all appears to reduceatitgrindicators. In our future researches, we Ishal
further desegregate prepayment health expendituresrder to bring better conclusions and
recommendations.

In the chapter, we have also tested the effectegfgyment health expenditures on mortality indiato
by subsample of countries receiving low and higkrimational remittances and experiencing low and
high financial development. The goal of this inigstion was to check whether international
remittances and financial development would infeesrprepayment health financing effect. This
strategy could be less consistent than the one ewties interactive/conditional effects between
prepayment health expenditures and both variabmddibe estimated. However, the estimation of
these conditional effects needs to find instruméort international remittances and financial
development variables. For the moment we havemotd strong instruments for these variables. We
shall consequently attempt to find them in ordemtprove the quality of evidences. In the chapter,
threshold effects have not been estimated. We sbaequently attempt to estimate the potential
threshold from which the effect of prepayment Heéiltancing would be significant.

In the fourth chapter, we have estimated a nega#ifect of political instability on
prepayment health expenditures in Sub-Saharanakfraountries. In future researches, we shall use
other variables that approximate other aspect®litiqal instability. They will serve us to confirthe
robustness of evidences.

In addition to prepayment health expenditures tigaliinstability effect has been also tested airth
components such as government health expenditoatedl&Os health expenditures. However, given
the data availability, we have not able to tes #ffect on health insurance expenditures thatamme

a key channel through which countries attempt tgmess towards universal health coverage. Hence
we shall enlarge the database to low-and middlear& countries in order to estimate the effect of
political instability on health insurance develope

Furthermore, we have tested the role that playsctaperation with international community in
political instability effect on prepayment healthancing. This cooperation has been approximated by
the KOF index of political globalization. In thetfue, we shall attempt to desegregate this index in
order to identify the component of this internaéibrcooperation which more affects political
instability effect.

However, in the chapter, political instability eftdhas been estimated without supposing the existen
of threshold effects. Hence, we shall attempt torede the potential threshold from which political
instability effect would be significant.
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