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Abstract This paper examines the relationship between country health spending and
selected health outcomes (infant mortality and child mortality), using data from 133 low
and middle-income countries for the years 1995, 2000, 2005, and 2006. Health spending has
a significant effect on reducing infant and under-5 child mortality with an elasticity of 0.13
to 0.33 for infant mortality and 0.15 to 0.38 for under-5 child mortality in models estimated
using fixed effects methods (depending on models employed). Government health spending
also has a significant effect on reducing infant and child mortality and the size of the coeffi-
cient depends on the level of good governance achieved by the country, indicating that good
governance increases the effectiveness of health spending. This paper contributes to the new
evidence pointing to the importance of investing in health care services and the importance
of governance in improving health outcomes.
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Introduction

Developing countries are faced with conflicting evidence on what matters for improving
their populations’ health. A large body of empirical studies suggest that investing in health
care sectors matters very little for improving population health outcomes when country’s
income is controlled for. This indicates that a country’s level of development in general
and economic development in particular is what matters for population health (Kim and
Moody 1992; McGuire et al. 1993; Musgrove 1996; Filmer and Pritchett 1997; Filmer et al.
1998). However, a limited number of studies find evidence for an effect of country’s health
spending on population health outcomes (Anand and Ravallion 1993; Bidani and Ravallion
1997; Bokhari et al. 2007). These studies—with the exception of the study by Bokhari
et al.—have been critiqued for having small samples of fewer than 40 countries and in many
cases a single year of data. Therefore, even though most studies evaluating individual mother
and child health (MCH) program interventions find evidence of their effectiveness, earlier
research often found little evidence linking aggregate country level health spending to health
outcomes after controlling for country’s income. In order to reconcile these findings, some
authors suggested that this contradiction might be a result of countries not spending their
health money on the “right” health interventions. While, it is true that there is potential
for improving the effectiveness of aggregate country level health spending by improving
its allocative efficiency, increasing country level investment in health care sectors at the
aggregate level could also matter. This paper re-examines the relationship between health
spending and health outcomes using a large panel dataset for 133 developing countries.

The availability of clearer evidence on this issue is particularly important now, as the
millennium development goals (MDGs) have created momentum for change that should be
guided by evidence. The MDGs are eight international development goals that are based on
the United Nations Millennium Declaration, which was adopted by 189 member states at the
Millennium Summit in September 2000. The declaration includes commitments to poverty
eradication, development, and protecting the environment. Each MDG has a set of targets
with indicators to assess progress towards goal achievement.

This paper contributes to the research evidence guiding low and middle countries as they
work towards achieving the MDGs and it is specifically relevant to goal 4 (target 4 A), which
states that the under-five mortality rate should be reduced by two thirds, between 1990 and
2015.

Recent evidence shows that considerable progress has been made in reducing childhood
mortality. The under-five child mortality rate has declined continuously from the MDG
baseline in 1990 (Lozano et al. 2011). However, there are large variations across countries
and geographical regions. The decline in child mortality has been slower in Sub-Saharan
Africa contributing to an increase in this region’s percentage share of under-five deaths from
33 % in 1990 to 49 % in 2011 (Lozano et al. 2011).

Lozano et al. (2011) found that even though there is acceleration in the decline of the
child mortality rate in many developing countries, “only nine of 137 developing countries
were likely to achieve both the MDG 4 target by 2015”. It is very unlikely that the MDG
goal 4 (target 4 A) can be met by 2015 without concerted effort to accelerate the decline
in morality (Lozano et al. 2011). Therefore timely research evidence examining the factors
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contributing to the decline of under-five childhood mortality could provide important input
to assist countries in further accelerating the decline.

The purpose of this paper is to examine the relationship between a country’s health spend-
ing and selected health outcomes (infant mortality and child mortality). We choose infant
mortality and child (under 5 years) mortality because they are the widest and best-measured
indicators of health status. In addition, they are factors that are associated with the wellbe-
ing of a population in general. Unhealthy infants and children grow up to become sickly
adults, which creates a vicious cycle of low productivity, weak economic progress, and in
turn worse population health status. In addition, lower infant and child mortality rates are the
major contributing factors to increased life expectancy in developing countries. Using infant
and child mortality as the health outcomes of interest in this study also allows us to compare
our results with previous research examining the relationship between health spending and
health outcomes at the national level.

Research evidence indicates that factors other than health spending affect health outcomes.
Most previous studies show that income has a strong impact on health. Income influences
health through improved nutrition, housing, and access to water and sanitation—to name but a
few channels. Income has a strong influence on health in general and infant and child mortality
in particular (Pritchett and Summers 1996; Filmer et al. 1998; Filmer and Pritchett 1999;
Rutstein 2000; Shi 2000). Therefore, we include income as a necessary control variable. In
addition to income, female education has been identified as an important factor in improving
heath outcomes for children (Subbarao and Raney 1995; Filmer and Pritchett 1999). Therefore
we also control for female education. The fertility rate is known to be strongly associated
with infant and child mortality rates as indicated by previous studies (Zakir and Wunnava
1999) and hence we include total fertility rate as a control variable. We also include female
labour force participation and percentage of the population living in urban areas as controls
(Zakir and Wunnava 1999).

In comparison with earlier cross country studies, the main contributions of this study lie
in the following: (1) using a panel data structure that allows us to control for country and time
unobservable effects, in contrast to the cross-sectional single year datasets which were used in
most previous studies (2) using a considerably larger sample size of 133 countries compared
to smaller sample sizes of many previous studies (For example, 22 countries (Anand and
Ravallion 1993); 35 countries (Bidani and Ravallion 1997); 50 countries (Gupta et al. 2002))
(3) the use of National Health Accounts (NHA) data on total health spending including
government and private health spending; (4) examining the effect of governance and how it
influences the impact of health spending; and (5) employing robust econometric methods to
answer questions about the relationship between health spending and health outcomes.

Previous research

The question “does spending on health care services matter in achieving better heath out-
comes?” has received much attention in the literature. This question has been asked in both
developed and developing country contexts. It has been analyzed at the aggregate country
level using cross-country datasets (Pritchett and Summers 1996; Filmer et al. 1998; Filmer
and Pritchett 1999; Rutstein 2000; Shi 2000), at the regional level within one country (Dreze
and Murthi 1999), and at the household level using DHS and fertility surveys (Hughes and
Dunleavy 2000). Finally, this issue has been analyzed using a wide range of measures to
capture health outcomes ranging from maternal and child mortality to cancer deaths.
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However, the empirical evidence on this topic is mixed. Some early evidence generated
using developed country level data showed that spending on health care services was not
associated with noticeable improvements in health outcomes leading to the notion that health
care services play more of a “caring” rather than “curing” role in developed countries. “Coun-
tries that spend more may well buy more caring, but little additional curing” (Newhouse 1977,
p. 122)

Anderson and Poullier (1999) found that while from 1990 to 1997 US health spending
per capita increased 4.3 % per year, compared with the OECD median of 3.8 %, the US was
generally in the bottom half according to available measures and its relative place has been
declining since 1960 (Anderson and Poullier 1999; Andreson and Hussey 2001). Fisher et al.
(2003) using US Medicare data found that patients’ health status was similar across five
regions with different spending levels, but those who lived in high-spending regions utilized
more health care services. They also found “no evidence of lower death rates, better functional
status, or consistently better satisfaction with care for patients in the high-spending regions”
(Fisher et al. 2003).

On the other hand, there are studies showing a positive effect for health spending on
health outcomes in developed countries. The study by Cremieux et al. (1999) using province
level data showed that health care spending does matter. Cremieux et al. (1999) examined
the relationship between health care spending and health outcomes using province level
Canadian data and found evidence that lower health care spending was associated with
a statistically significant increase in infant mortality and a decrease in life expectancy in
Canada controlling for economic, socio-demographic, nutritional and lifestyle factors, time
trends and province level factors. More specifically they found that a 10 % reduction in
health care spending was associated with infant mortality rates higher by 0.5 % among males
and 0.4 % among females and life expectancies lower by 6 months for men and 3 months for
women (Cremieux et al. 1999). Martin et al. (2008) used programme budgeting data from 295
English Primary Care Trusts to examine the link between health spending and health outcomes
(cancer and circulatory diseases). The study estimated a health expenditure equation and a
health outcomes equation using instrumental variables. The authors found a negative effect
of health spending on cancer and circulatory disease deaths (Martin et al. 2008).

Empirical literature on the link between health spending and health outcomes using
datasets that include developing countries’ data is also inconclusive. However, the general
view in the literature based on the majority of previous studies indicates that health spending
either plays a minor or insignificant role in improving health outcomes. Musgrove (1996)
found no evidence that public spending on health has any impact on child mortality, which
was strongly associated with income per capita instead. Zakir and Wunnava (1999), using a
cross-sectional dataset of 117 countries (developing and some developed countries) for 1 year
(1993), also found that government spending on health played a minor role in determining
infant mortality rates.

However there are studies that present different conclusions. Anand and Ravallion (1993)
attributed “two-thirds of the elasticity of life expectancy with respect to average income to
the positive effect of income on public health spending.” Using a dataset for 22 countries for
1 year. Bidani and Ravallion (1997) used a random coefficients model regressing aggregate
life expectancy and infant/perinatal mortality rates across 35 countries against data on the
distribution of consumption per person and allowing for differential impacts of public health
spending and primary schooling. They found that public health spending matters and con-
cluded that it matters most for poor people living in these countries (Bidani and Ravallion
1997). Both studies have been critiqued because their results are sensitive to the small sample
sizes used.
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Bokhari et al. (2007) treated the variables government health expenditures and
income as endogenous and therefore used instrumental variables (generalized method of
moments—GMM-H2SL) to estimate the relationship between government health expendi-
tures and health outcomes. They found that the elasticity of under-five mortality with respect
to government expenditures was about 0.33 for developing countries and therefore the authors
emphasized that even though economic growth is important for achieving better health out-
comes, government spending on health is “just as important” (Bokhari et al. 2007). These
studies are considered an exception to the widely held view that country level aggregate
health spending matters very little after controlling for country’s income.

The evidence to date is mixed and the results are inconsistent, so there is a need to gain more
clarity about the effectiveness of investing in health care. The overwhelming majority of the
cross-country studies (especially studies of developing countries) use cross-sectional datasets
to explore this question of effectiveness of health spending. However, our understanding of
this issue would benefit greatly from using a panel dataset and adequately controlling for
country specific effects, which has rarely been done in the literature due to the unavailability
of panel data. In addition, this paper examines the interaction effects of health spending and
government effectiveness.

Study methods and data
Data

Our database consists of 133 low-income, lower-middle income, and upper-middle income
countries. The years covered are 1995, 2000, 2005 and 2006. The choice of this time period
is due to the availability of data. Data were obtained from several sources. Health spend-
ing and gross domestic product data were obtained from National Health Accounts (NHA)
provided by the World Health Organization (WHO); the dataset was constructed from indi-
vidual country data available from WHO at http://www.who.int/nha/country/en/index.html.
Primary data sources for NHA and estimation methods are not discussed here as they are dis-
cussed in detail elsewhere (WHO 2008). The quality of the information varies considerably
among countries. However, the WHO NHA estimates provide the only data on total, public
and private health spending for countries other than OECD members.

Data on infant and child mortality are obtained from United Nations Children’s Fund
(UNICEF) at http://www.unicef.org/sowc09/index.php and http://www.childinfo.org. Data
on the following control variables: access to improved water and sanitation, physicians per
100,000 people, gender parity in secondary school education and literacy rates were obt-
ained from World Resources Institute at http://earthtrends.wri.org/searchable_db/index.php?
theme=4. Data on labour force participation and percentage of population living in urban
areas, total fertility rate, and secondary school female enrolment rate were obtained from the
World Databank. http://databank.worldbank.org/ddp/home.do. The governance indices are
taken from the World Bank at http://www.worldbank.org/wbi/governance/govdata/index.
html.

Finally, the countries included in this analysis are the ones that are classified as low
income, low-middle income and upper-middle income according to the World Bank Country
classification system. The World Bank’s main criterion for classifying economies is gross
national income (GNI) per capita.
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Methods

Our empirical strategy is as follows: we specify and estimate multivariate regressions that use
country level health outcomes (infant mortality and child mortality) as the dependent vari-
ables. We use health spending (total and public) and GDP per capita as the main explanatory
variables of interest. The inclusion of GDP per capita is a necessary control for the widely
acknowledged impact of income on health, which works through a variety of indirect chan-
nels (e.g., better education, better nutrition, better housing, better sanitation) and therefore
GDP per capita is used in all the models we estimate. We use real GDP per capita at 2000
constant prices in international dollars in the estimation. We use the log of the share of spend-
ing on health in GDP to avoid the multicollinearity and bias that could result from including
health spending directly in the same model with GDP per capita. Including the log of the
share of health spending in GDP gives numerically the same estimate for the health-spending
coefficient as using the log of health spending because the log of a ratio equals the difference
of logs.

The analysis is divided into two sections:

Section one examines the relationship between total health spending and health outcomes.
We employ a fixed effects model, which controls for time-invariant country-specific unob-
servable determinants of health outcomes. This model allows us to examine the effect of
increased health spending and income on health outcomes over the time period 1995-2006
without being concerned about the bias coming from these countries having intrinsic differ-
ences that predisposes them to have higher or lower mortality. The fixed effects model is also
referred to as a “within” regression, which means that it is estimating the change in health
outcomes associated with changes in health spending and income in each country and then
using this country level information to arrive at the overall association. We estimate one-way
and two-way fixed effects models. We present the models without year dummies (one-way
fixed effects) because most previous studies with which we can compare our findings use
a single year of data, and hence they examined the effect of levels of health spending and
income rather than change/growth of health spending on health outcomes.

However, not including year dummies could be problematic because there are time
trends and year specific shocks such as war, epidemics, drought which might be interfer-
ing with this relationship. Therefore, we also present two-way fixed effects models with year
dummies.

Section two examines the relationship between government health spending and health
outcomes. The models in this section include private health spending as a control variable.
NHA data availability allowed us to include the variable on private health spending, which
was not possible in any of the previous studies, and constituted an omission because of the
importance of private health spending.

We also include a “government effectiveness” variable that is developed and measured by
the World Bank, which “looks at the ability of the government to implement socially sound
policies, i.e. the level and quality of public service provision and the smooth functioning
of the bureaucracy.” (Kaufmann and Kraay 2006). Government effectiveness is one of six
dimensions of the Worldwide Governance Indicators (WGI) developed by the World Bank.
The latest update of the WGI is based on 35 data sources from 33 organizations around the
world. The reason for including this variable is to investigate if good governance improves the
effectiveness of government health spending. We estimate this model using four waves/years
of data.
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Results
Descriptive results

Figure 1 below presents a first look at the data where we can observe that there is clearly a neg-
ative association between income and infant mortality. However, it also shows that countries at
the same level of economic development seem to have considerably different health outcomes,
which implies that there are factors other than income that could be driving this variation.

Table 1 presents descriptive statistics on the main variables used in the econometric models.
The mean of total health spending in our sample of 133 countries over the time period 1995—
2006 is 233 international constant 2,000 dollars. Government health spending has a mean of
$148. The Infant mortality rate is 20 deaths per 1,000 live births at the lowest 25th percentile
and as high as 76 at the 75th percentile, with an average infant mortality rate of 51 per 1,000
live births. The descriptive statistics show wide variations in infant and child mortality among
countries included in the study.

Table 2 shows correlations between some key variables of the study. As expected, GDP per
capita, health spending per capita, female education are negatively correlated with infant and
child mortality. Fertility on the other hand is positively correlated with the health outcomes.
Therefore, we also control for female education. There are two variables in our dataset
that capture this factor: female literacy rate and secondary school female enrolment rate.
We use the latter in the fixed effects models because the data are more complete. We also
include total fertility rate, percentage of population living in urban areas and female labour
force participation rate as controls. We do not include health spending directly in the model
because it is highly correlated with income and therefore we use health-spending percentage
of GDP instead, as in other studies (Filmer and Pritchett 1999).

Multivariate analysis results
Section 1: total health spending and health outcomes

This section examines the effect of increasing total health spending on health outcomes
during the 4years studied, controlling for countries’ per capita income and for country-

*e 0 :ﬁghanusmn

Infant Mortality (log)

GDP per capita (log)

[® Infant Mortality (log) Fitted values|

Fig. 1 Infant mortality and GDP per capita (1995-2006)
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Table 1 Summary statistics

Variable name Number of Mean SD  25th 50th Percentile 75th
observations Percentile (median) Percentile
GDP per capita in 2,000 constant 529 3,859 3,250 1,227 2,925 5,833
international dollars
Total health spending per capita 528 233 230 57 141 349
in 2,000 constant international
dollars
Government health spending per 528 148 177 18 74 215

capita in 2,000 constant
international dollars

Donor health spending per capita 518 12 27 1 5 11
in 2,000 constant international
dollars

Infant mortality (deaths per 532 51 36 20 40 76
1m,000 live births)

Under five child mortality (deaths 532 75 63 24 49 114
per 1,000 live births)

Fertility rate, total (births per 521 3.67 1.65 234 3.31 4.97
woman)

Urban population (% of total) 536 46% 21% 28% 45 % 92 %

Female labor, female (% of total 496 40% 8% 35% 42 % 47 %
labor force)

School enrollment, secondary, 360 60% 31% 30% 68 % 86 %
female (% gross)

Improved water source (% of 320 77% 20% 63% 83 % 93 %
population with access)

Improved sanitation facilities 379 57% 29% 30% 59 87 %
(% of population with access)

Share of women employed in the 258 37% 11% 33% 40 % 45 %
nonagriculture sector

Tuberculosis case detection rate 511 63.67 42.52 46.00 65.00 79.00
(all forms)

Female literacy (average over the 448 71 26 53 80 94
time period)

Physicians per 100,000 (average 532 110 126 14 53 156

over the time period)

specific unobservable time-invariant factors using one-way and two-way fixed effects
models.

We performed the Hausman test to determine whether a random or fixed effects model
is more appropriate. The Hausman’s test results for fixed versus random effects) for the
main models in the first section of the analysis are x2(9) = 36.12 with p < 0.0000 and
%x2(9) = 33.32 with p value of 0.0001. The results indicate that the fixed effects model is
the appropriate model to use in this case. We estimate these models using four waves/years
of data (1995, 2000, 2005, and 2006) for the full sample of 133 countries.

Table 3 reports the results of the log—log regressions with infant and under-five child
mortality rates as dependent variables. Total health spending is statistically significant and
negative in all the models indicating that controlling for income, health spending in developing
countries is associated with reductions in infant and child mortality. When dummy variables
for years are added, total health spending remains significant but the size of the coefficients
of GDP per capita and total health spending are smaller.
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Specifications 1 and 4 in Table 3 show that the direction and magnitude of the coefficient
estimates are consistent with results reported in previous studies, which employ a single year
of data. We estimate elasticities of infant and child mortality with respect to income of —0.58
and —0.64 respectively which means that 1 % increase in GDP per capita is associated with
a 0.58 % reduction in infant mortality and a 0.64 % reduction in under five child mortality.
According to specifications 3 and 6 in Table 3, the elasticities of infant and child mortality
with respect to income—controlling for relevant variables and including year fixed effects—
are —0.23 and —0.27. The reduction in the size of the coefficient as a result of including
control variables and year fixed effects is in line with our expectations that previous studies
might have overestimated the effect of income, as a result of using cross-sectional datasets.

The key variable of interest—total health spending relative to GDP—is statistically sig-
nificant in all the models. Our results suggest that elasticities of infant and child mortality
with respect to total health spending as a share of GDP are —0.32 and —0.37.

Specifications 3 and 6 in Table 3 repeat the analyses this time including year dummies
and a set of control variables. The coefficients on health spending are statistically significant
and negative indicating that increasing health spending reduces infant and child mortality
over and above the reduction resulting from increased income. The total health spending
elasticities according to the model, which includes year fixed effects are —0.13 and —0.15
for infant and child mortality respectively.

We also conduct the analyses by country-income group to examine the effect of health
spending on health outcomes in countries at different levels of the income distribution. The
coefficients on health spending are statistically significant and negative for all country-income
groups. Using Model 1 with country fixed effects, we found that total health spending elas-
ticity of infant mortality is —0.27, —0.36, —0.34, for low income, lower-middle income,
and upper-middle income countries respectively and the total health spending elasticity of
under-five child morality is —0.31, —0.48, —0.38. Our results indicate that health spending
matters for countries at different levels of development.

Section 2: government health spending and health outcomes

This section examines the effect of increases in government health spending on health out-
comes during the 4 years studied, controlling for per capita income, other covariates, and
countryspecific unobservable time-invariant factors.

We employ a fixed effects model as in the previous section. For the two models in this
analysis, the Hausman’s test results for fixed versus random effects are x> = 52.15 with p
value of 0.0000 and x2 = 41.71 with p < 0.0000. The test results indicate that the fixed
effects model is the appropriate model to use in both cases.

According to specifications 1 and 3 in Table 4, elasticity with respect to per capita
income is —0.64 for infant mortality and —0.71 for child mortality and both statistically
significant.

Government health spending, the key variable of interest in Sect. 2 models, is interacted
with the government effectiveness variable, in order to examine potential synergies between
good governance and government health spending. We find that indeed the coefficient on
the interaction term is significant in all models, implying that government effectiveness does
enhance the impact of health spending, leading to further reductions in infant and child
mortality. Since government health spending and government effectiveness are interacted,
we can no longer interpret their main-effect coefficients directly because the full effect of
each variable depends on the value of the other variable. Our findings indicate that govern-
ment effectiveness is a moderator for government health spending. Government effectiveness
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Table 4 Government health spending and infant and child fixed effects regression with interaction variables
results

Dependent variable: infant Dependent variable: under five
mortality (log) child mortality (log)
Explanatory Country fixed Country and Country fixed Country and
variables effects (1) year fixed effects (3) year fixed
effects (2) effects (4)
Government health —.1683%** —.0873** —.1867*** —.0993%**
spending percentage (.03386) (.02851) (.03760) (.03185)
of GDP (log)
Private health spending —.0672* —.0496** —.0833** —.0671*
percentage of GDP (log) (.03843) (.02754) (.04369) (.03065)
GDP per capita-ppp —.6446%* —.2149%** —.7123%** —.2335%**
constant dollars (log) (.05179) (.05198) (.05638) (.05816)
Government effectiveness —.3633%** —.1607* —.3786™** —.1703*
indicator (.11332) (.08638) (.12213) (.09399)
Government health
Spending*government —.1186™** —.0504** —.1301%** —.0564**
effectiveness (.03098) (.02164) (.03409) (.02399)
Fertility rate, total (births
per woman)
0184 .0388
(.02525) (.02724)
Female labor, female —.0121** —.0109*
(% of tota labor force) (.00591) (.006634)
Urban population (% of .0060 .0043
total) (.00377) (.00416)
2000 Year dummy —.1105%** —.1062%**
2005 Year dummy —.2229%** —.2285%**
2006 Year dummy —.2745%F* —.2858%**
Number of observations 502 474 502 474
Number of countries used 130 121 130 121
in the analyses
Number of panel years 4 4 4 4
Year fixed effects No Yes No Yes
Country fixed Yes Yes Yes Yes
effects
R? (within) 0.495 0.706 0.499 0.711
R? (between) 0.671 0.401 0.690 0.621
RZ (overall) 0.661 0.357 0.679 0.536

Significant at ***1 %, **5 %, *10 %. Standard errors are found in parentheses below estimated coefficients.
Empirical results were obtained by regressing the above variables on the log of infant and child mortality for
130 countries between 1995 and 2006. The full list of countries is provided in Annex 1

influences health outcomes through the government health spending channel, as well as
directly. At the mean value of government effectiveness, the elasticity estimates with respect
to government health spending are (—.065 to —0.109) and (—.071 to —0.120) for infant and
child mortality respectively depending on the model estimated.

Table 5 indicates that government effectiveness enhances the effect of government health
spending. The elasticity of infant mortality with respect to government health spending
is —0.06 for the countries in the lowest quartile of performance in terms of government
effectiveness compared with —0.16 at the 75th percentile. The same is true for child mortality;
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Table 5 The effect of government health spending moderated by the level of government effectiveness

At the level of Government health ~ Government health ~ Government health ~ Government health

government spending coefficient ~ spending coefficient spending coefficient spending coefficient
effectiveness (Model 1) (Model 2) (Model 3) (Model 4)

25th Percentile ~ —0.064 —0.047 —0.069 —0.050

50th Percentile ~ —0.109 —0.066 —0.120 —0.072

75th Percentile ~ —0.160 —0.087 —-0.177 —0.095

the elasticity of child mortality with respect to government health spending ranges from —0.06
in poor performing countries to —0.18 in countries performing better on the government
effectiveness indicator according to Model 3. Therefore, the return on public investment in
health care is clearly much higher in countries that perform better in terms of government
effectiveness. On the other hand, the joint significance test indicated that improvements in
overall government effectiveness that are not associated with increases in health spending do
not lead to reductions in infant and child mortality. Government effectiveness only influences
health outcomes through its interaction with government health spending. We also tested if
government effectiveness has a similar interactive effect with private health spending and we
found the interaction term to be insignificant.

Discussion

Our results indicate that income indeed matters, but that health spending is also an important
determinant of health outcomes. Our estimates of elasticities of infant and child mortality with
respect to income of —0.58 and —0.64 respectively (according to the fixed effects models,
which do not include year dummies) compare to elasticities ranging from —0.40 to —0.76
measured from the cross-country single year cross-sectional data in the literature. Kakwani
(1993) estimated elasticities between —0.5 and —0.6. Jamison et al. (1996) used cross section
and time series data and estimated an income elasticity of child mortality of —0.40 in 1996. In
models including year dummies, the income elasticities are close to —0.23, which compares
to —0.2 to —0.4 in models estimated by Pritchett and Summers (1996).

Our results suggest that elasticities of infant mortality with respect to total health spending
as a share of GDP are between —0.13 and —0.32. Elasticities of Child mortality with respect
to total health spending as a share of GDP are between —0.15 and —0.37. This means that
doubling the share of health spending of GDP is associated with significant reduction of infant
mortality by between 13 % and 32 % and reduction of child mortality by between 15 % and
37 % . Given that most low-income countries are spending less than 5 % of GDP on health,
there is a great potential for improving health outcomes through increasing investments in
health. Therefore, even though the sizes of the coefficients on health spending are not large
in all models, the coefficients are always negative and significant which means that spending
on health does matter. for reducing infant and child mortality.

Government health spending also has a significant effect on reducing infant and child
mortality and the return on public investment in health care depends on the level of gov-
ernment effectiveness achieved by the country. The results indicate that the elasticities of
infant mortality with respect to government health spending are much higher in countries
performing better in terms of government effectiveness. The elasticity estimates of infant
mortality are 0.06 for countries in the lowest governance performance quartile compared to

@ Springer



48 M. Farag et al.

0.16 in countries in the highest. The same is true for child mortality; the elasticity of child
mortality with respect to government health spending is 0.07 for countries in the lowest per-
forming quartile and 0.18 for countries in the best performing quartile. This represents more
than doubling the effect of government health spending.The only other study that we could
find that is examining the effect of government effectiveness on health capital is a study by
Lazarova and Mosca (2008), in which they find evidence for a threshold effect, below which
government effectiveness is not significant as a determinant of health outcomes. For coun-
tries above the income threshold, government effectiveness is significant in increasing life
expectancy (Lazarova and Mosca 2008). We, on the other hand found that government effec-
tiveness acts as a moderator for government health spending and therefore improvements in
government effectiveness enhance the effect of government health spending. Lazarova and
Mosca’s models did not include a health-spending variable or an interaction term since they
were asking a different research question from the one we are posing in this paper (Lazarova
and Mosca 2008).

The coefficients on private health spending are significant in all the fixed effects models,
implying that increases in private health spending at the country level are also associated with
reductions in infant and child mortality. The size and significance of private health spending
coefficients are always lower than those for government health spending. This finding means
that spending more on health matters whether the spending is public or private. However,
public spending is more effective in improving health outcomes than private health spending.
The results do not take into account informal payments for health care, which are not captured
in the data and could potentially alter the results.

The finding that the returns on public investment in health care are higher than private
investment in terms of achieving lower infant and child mortality are understandable; gov-
ernment health services tend to focus more on preventive care and they are also more likely to
target poorer income groups who otherwise would be denied care. However, the coefficient
on government health spending is almost the same as on private health spending in countries
performing poorly in terms of government effectiveness.

Conclusions

The widely- held notion that health care contributes to “caring” rather than “curing” and that
economic growth and better living conditions are what matters for creating improvements in
health has not been adequately challenged for developing countries. The policy implications
of holding such a view is that it makes little sense for policy makers in developing countries
to prioritize investing in health care services since it is not viewed as effective in producing
better heath outcomes. Social sector policy in developing countries is constantly challenged,
and priorities have an insufficient empirical basis. The scarcity of resources and the competing
demands on public sector budgets make it very important that investment allocation across
the different social sectors be based on evidence.

In addition, progress towards the MDGs has been slow and uneven across countries.
Bokhari et al. (2007) noted that for child mortality “the developing world managed only a
2.5 % average annual reduction in the 1990s, well short of the target of 4.2 % required to
reduce the indicator by two-thirds between 1990 and 2015”.

Under-five deaths have declined reaching 7.2 million in 2011 from a baseline of 11.9
million in 1990 (Lozano et al. 2011). However, evidence to date on the progress made
towards achieving goal 4 suggests that most countries will not be able to achieve this goal
by 2015 in spite of the fact that the rate of decline in childhood mortality has increased in
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106 countries since 2000 (Lozano et al. 2011). Therefore, even though progress was made
towards reaching this goal, more effort is needed to accelerate the rate of decline in childhood
mortality.

Our findings indicate that spending on health significantly reduces infant and child mor-
tality in all the models we specified. We also found synergistic effects of government health
spending and government effectiveness. Our results indicate that improvements in govern-
ment effectiveness enhance the effect of government health spending. Government effective-
ness played a moderator role, influencing how effective government health spending was in
lowering infant and under-five child mortality. Thus, increasing government expenditures is
likely to lead to better improvements of health outcomes if it is accompanied by the right
policies and institutions.

This paper finds clear evidence for significant beneficial effects of macro level health
spending on health outcomes. However, it does not examine the composition of health spend-
ing. It is very likely that the choices countries make with their health funding matter very
much for improving health outcomes. Whether countries choose to place more emphasis
on investing in primary health care or hospital services will matter in terms of outcomes.
For example, we know that “many hospital services at the intensive margin are irrelevant to
improving the health outcomes of the majority of the population at risk in the poorest coun-
tries because they are too costly to be provided to any but a small minority of the population”
(Bokhari et al. 2007). Therefore, there is always potential for improving the allocative effi-
ciency of health spending and in turn increasing the effectiveness of health spending beyond
the levels estimated in this paper. Examining the composition of health spending will be a
very relevant topic for future research as better data about the composition of health spending
becomes available.

Annex 1: List of countries used in the analysis

List of countries used in the analysis
133 Countries
(Low-income, lower-middle income and upper-middle income countries)

Afghanistan, Bangladesh, Benin, Burkina Faso, Burundi, Cambodia, Central African Rep,
Chad, Comoros, Congo, Dem Rep, Cote d’Ivoire, Eritrea, Ethiopia, Gambia, Ghana, Guinea,
Guinea-Bissau, Haiti, Kenya, Kyrgyzstan, Lao People’s Dem Rep, Madagascar, Malawi, Mali,
Mauritania, Mozambique, Myanmar, Nepal, Niger, Nigeria, Pakistan, Papua New Guinea,
Rwanda, Sao Tome & Principe, Senegal, Sierra Leone, Solomon Islands, Tajikistan, Tanzania,
Togo, Uganda, Uzbekistan, Viet Nam, Yemen, Zambia, Albania, Algeria, Angola, Armenia,
Azerbaijan, Bhutan, Bolivia, Bosnia and Herzegovina, Cameroon, Cape Verde, China,
Colombia, Congo, Djibouti, Dominican Rep, Ecuador, Egypt, El Salvador, Georgia,
Guatemala, Guyana, Honduras, India, Indonesia, Iran, Islamic Rep, Jordan, Kiribati, Lesotho,
Macedonia-FYR, Maldives, Marshall Islands, Micronesia-Fed States, Moldova Rep, Mongolia,
Morocco, Namibia, Nicaragua, Paraguay, Peru, Philippines, Samoa, Sri Lanka, Sudan,
Swaziland, Syrian Arab Rep, Thailand, Timor-Leste, Tonga, Tunisia, Turkmenistan, Ukraine,
Vanuatu, Argentina, Belarus, Belize, Botswana, Brazil, Bulgaria, Chile, Costa Rica, Croatia,
Cuba, Dominica, Fiji, Gabon, Grenada, Jamaica, Kazakhstan, Latvia, Lebanon, Libyan Arab
Jamahiriya, Lithuania, Malaysia, Mauritius, Mexico, Montenegro, Palau, Panama, Poland,
Romania, Russian Federation, Serbia, Seychelles, South Africa, St. Lucia,

St. Vincent & Grenadines, Suriname, Turkey, Uruguay, Venezuela
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