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Abstract

Existing studies on foreign health aid provide incongruent results on the effectiveness of health
aid. For example, while Mishra and Newhouse find that health aid improves domestic health
outcomes (2009), Dietrich finds that health aid only improves health outcomes in states with a
high level of corruption (2011). I suggest that an important casual mechanism explains the
puzzling results from previous studies: magnitude of substitution effect. Substitution effect
occurs when governments allocate less governmental funding for social policies with the
incoming of foreign health aid. Combining the political science literature on social policies and
the public health literature on substitution effect, I hypothesize that the efficacy of health aid is
constrained by the magnitude of the substitution effect, which is conditioned on the external
environment of aid-receiving countries. Using instrumental variables with a generalized method
of moments estimator and mediation analysis (Imai et al 2012), I examine how the level of
external threat is associated with the magnitude of substitution effect, which then influences
public health outcomes. Preliminary results suggest that external threat can lead to an increased
magnitude of substitution effect and reduce the effectiveness of health aid.



1. Introduction

International actors, from the United States President’s Emergency Plan For AIDS Relief
(PEPFAR) to the European Union, send a great amount of foreign health aid to improve health
conditions in aid-receiving countries'. Health aid grew from approximately 5.5 billion dollars in
1990 to 21.8 billion dollars in 2007 (Ravishankar et al. 2009). However, despite the resources
invested in public health, the effect of health aid remains a question. Given the relationship
between health and national security” and concerning political responses to health issues’, I pose
the questions: How does foreign health aid influence the level of public health? What are the
factors that influence the effectiveness of foreign health aid?

I highlight an important casual mechanism explaining the effectiveness of foreign health
aid: magnitude of substitution effect. Substitution effect occurs when governments allocate less
governmental funding for social policies due to incoming foreign health aid. I suggest that in
addition to domestic factors, one of the main determinants of the magnitude of substitution effect
is the external environment of states. My reasoning follows the guns versus butter dilemma,
which hypothesizes the tradeoff between military and social spending (Duval 2003; Mintz and
Huang 1991). I suggest states are more likely to divert original health budget with the income of
aid when facing a high level of external threat. When states face an increase in external threat,
states will have to allocate a higher budget for military expenditures and a lower budget for
social spending, such as health care. And while external threat exacerbates the spending

dilemma, alliance formation may mitigate the issue. With the increased demand to provide

! While there is a large literature on foreign aid in general (e.g. Easterly 2003; Sachs et al. 2004; Wright and Winters
2010) this study focuses specifically on health aid.

? See Garrett (2005); Letendre, Fincher, and Thornhill (2010); Price-Smith (2009)
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social goods, such as public health provisions, states can outsource their security burden to
external allies (Kimball 2010).

Combining the political science literature on budgetary trade-offs and foreign aid and the
public health literature on substitution effect, I hypothesize that the efficacy of health aid is
constrained by the magnitude of the substitution effect, which is influenced by the external
environment of aid-receiving countries. Using instrumental variables with a generalized method
of moments estimator (GMM) and mediation analysis, I examine how the level of external threat
is associated with the magnitude of substitution effect, which then influences public health
outcomes. Preliminary results suggest that external threat can lead to an increased magnitude of

substitution effect and reduce the effectiveness of health aid.

2. Health Aid Effectiveness

While numerous studies have explored the effects of foreign aid on economic
development® (Easterly 2003; Sachs et al. 2004), scholars have only recently begun to
disaggregate aid data by sector and examine the effects of specific foreign aid on designated
outcomes. Given that there is evidence suggesting states behave differently toward different
types of foreign aid, it is important to focus on sector-specific aid. Indeed, Carpenter argues that
the politics of health differ from other policy arenas and suggests that one should approach cross-
area generalization cautiously (2012). For example, Dietrich suggests that while corrupted
governments divert economic aid, these same governments use health aid appropriately to signal
good behavior (2011). The author argues that using health aid to signal good behavior will

ensure future in flow of both economic aid and health aid.

* See Wright and Winters (2010) for a comprehensive review of foreign aid effectiveness on economic development.



Focusing on health aid, Mishra and Newhouse examine the effects of health aid on health
levels and find that, on average, an increase of US $1.60 will lead to roughly 1.5 fewer infant
deaths per year (2009). Exploring the conditions under which health aid is effective, Gebhard et
al. use infant mortality rate and life expectancy as indicators for public health levels and control
for factors such as level of democracy and corruption (2008). They find that despite the fact that
the amount of health aid correlates with better health levels under certain conditions, such as
higher GDP, the relationship is generally insignificant when compared to aggregate aid or non-
health aid. The authors’ preliminary results, despite being inconclusive, suggest that health aid
does not improve the public health level of average health aid recipient countries.

Dietrich examines the effects of health aid on public health levels using the percentage of
one-year-olds out of the total population who are immunized with the third dose of diphtheria-
tetanus-pertussis vaccine (DTP3) as an indicator of health level (2011). Dietrich finds that
governments with higher levels of corruption utilize improvements in public health levels to
signal donor countries of good behavior. In other words, while governments with high levels of
corruption may use foreign aid for other sectors improperly, these countries distribute health aid
properly to ensure inflow of future foreign aid. As a result, the author concludes that health aid
is more likely to ameliorate poor health levels in countries with a higher level of corruption.

The studies by Gebhard et al. (2008), Mishra and Newhouse (2009), and Dietrich (2011)
draw attention to health aid, however these studies provide puzzling results, which are
contradictory and draw more questions than answers. Therefore, there is still a great need to
examine the impact of particular types of foreign aid on different outcomes. Specifically, more
research is necessary to fully comprehend the impact of health aid on health levels in aid-

recipient countries.



Through this paper, I hope to contribute to the understanding of health aid and health
outcome in two ways. First, I broaden and standardize public health indicators. Different types
of aid should target and ameliorate different areas of public health. For example, health aid
given to cope with HIV/AIDS in recipient countries may not improve DTP3 vaccination rates
because the aid is not directed toward the vaccination. In fact, some studies suggest that the
focus on alleviating HIV/AIDS is displacing aid in other health issue areas (Shiffman 2008).
Furthermore, changes in different areas of public health do not imply changes in public health
overall. Health aid may be able to improve certain areas of public health more than other areas.
The contradictory and counterintuitive results of the previous studies could be simply due to the
different indicators of public health levels. In order to explore how health aid impacts different
aspects of public health, I include indicators for public health that are employed in previous
studies as well as additional indicators, such as more vaccination rates and infectious disease
rates.

Second, I posit that the relationship between health aid and public health level is more
complicated then previously argued and modeled. While previous authors take into account the
level of democracy and the level of corruption, there are more intricate processes at work. I
draw from the guns versus butter literature and suggest that one important causal mechanism —
the magnitude of substitution effect — has a positive association with the external environment of

aid-receiving states.

3. Theoretical Framework
By considering the guns versus butter dilemma, I focus on how international factors, in

addition to domestic factors, can influence aid allocation. I suggest that states make the decision



to substitute an original health budget with health aid and use the original budget for other
purposes when facing a high level of external threat in the international arena. In this section, I
highlight the relationship between external environment and aid usage, focusing on the
mechanism of substitution effect.

The literature on general foreign aid highlights different factors that influence a
government’s decision in aid allocation. Most of the studies focus on domestic factors that
influence aid allocation. For example, applying the Selectorate Theory (Bueno De Mesquita et
al. 2003), Kono and Montinola find that autocracies are more likely to divert development aid
than democracies (2012). Another factor, as summarized by Wright and Winters is corruption:
more corrupted governments are more likely to pocket aid (2010). Additionally, Wright finds
that aid-receiving states with high level of personalist institutions are more likely to experience
corruption (2010). Thus, aid effectiveness is lower is states with high levels of personalism.

The above is far from a comprehensive review of the studies that examine domestic
influences to aid effectiveness. However, this brief overview suggests that states heavily base
the decision of aid allocation on how aid can help the survival of the state rather than how aid
can effectively help its targeted purposes. I contend that in addition to domestic factors, such as
regime types, institution type, and level of corruption, when making decisions regarding resource
allocation, the external environment influences aid allocation. I define the external environment
of a state as the combination of the external threat level of the state and the alliance support
available to the state.

First, looking at the effect of external threat, I suggest that an increase in the level of
external threat is associated with a reduction in governmental incentive to spend on health. The

reasoning follows the guns versus butter dilemma, which hypothesizes the tradeoff between



military and social spending (Duval 2003; Russett 1969). When states perceive an increase in
external threat level, that is, an increase in potential international conflicts, states may feel the
need to increase defense spending. Some studies suggest that military spending does not have a
direct effect on social spending (e.g., Russett 1982). However, in an evaluation of long-term
trends in advanced democracies, Domke et al. find evidence for the guns versus butter tradeoff
(1983). Moreover, Mintz and Huang find direct and indirect effects of defense spending on
investment and economic growth (1990). In a following study using a three-equation model
Mintz and Huang find that an increase in military spending can indirectly lead to a reduction in
social spending (1991).

Antonakis further provides support for Mintz and Huang’s conclusion using Greece as a
case study (1999). Examining the growth-defense relationship in Greece from 1960 to 1993,
Antonakis finds that the annual output growth rate in Greece is negatively correlated to the size
of the defense sector. The author suggests that the post-1974 threat of war and the oil-price
shock in the 1970s hindered economic growth in Greece.

The guns versus butter dilemma literature focuses the effects of defense spending on
welfare, but does not examine the direct effect of states’ involvement in conflicts on welfare.
Evaluating the effect of conflicts on domestic public health level, Igbal suggests that conflicts
damage domestic public health because of the reduction in health spending during times of
conflict (2010). The author reasons that the reduction in health spending is due to lower
economic growth and increased governmental spending during conflicts. As a result, fewer
resources are available for health spending. The author finds that conflict is associated with
increased military spending and a reduction in health spending in states.

Second, looking at alliance support, I suggest that an increased level of alliance support



provide governments the resources to increase the domestic health budget. While external threat
exacerbates the spending dilemma, alliance formation may mitigate the issue. With the
increased demand to provide social goods, such as public health provisions, states can outsource
their security burden to external allies. As Kimball demonstrates, the likelihood of alliance
formation increases with the increase in demand for social policies (2010). In essence, states
contract out national security costs through the formation of alliances in order to be able to
increase spending on social issues and cope with domestic concerns. As a result, an increase in
alliances should mitigate the guns versus butter dilemma.

Simply looking at domestic budget allocation one observes that an increase in external
threat can reduce incentives to spend on social policies, while an increase in alliances increases
incentives to spend on social policies. However, the guns versus butter dilemma is slightly more
complex when one includes foreign aid in the equation. Foreign health aid is often earmarked
for water sanitation aid, food aid, malaria prevention aid, etc. Therefore, governments cannot
always redirect health aid and use it for military or other purposes. Nevertheless, governments
may use aid to substitute government spending; instead of keeping the original social spending
budget, with the incoming aid governments can allocate less governmental funding for social
policies. Thus, health aid can allow governments to spend fewer resources on health and more
resources on the military and other purposes.

There is currently no consensus on the average level of substitution effect in health aid-
receiving countries. Farag et al. find that a reduction in government spending is associated with
an increase in donor funding; the proportionate decrease is the largest in low-income countries
(2009). A subsequent analysis by Lu et al. concurs with Farag et al. and suggests an even

stronger substitution effect exists for health aid than the effect Farag et al. find in their study



(2010). However, Bantiji and Bendavid reassess Lu et al.’s finding using a country fixed effects
model and find that the substitution effect only occurs in countries that receive a low level of
health aid (2012). In addition to the incongruent results, the authors do not explore any causal
mechanisms or political factors that may impact the likelihood of this substitution effect.

I reason that the external environment of aid-receiving countries impacts health outcomes
by affecting the magnitude of the substitution effect of health aid. An increase in external threat
leads to a higher magnitude of the substitution effect. Similarly, a reduction in alliances leads to
a higher magnitude of the substitution effect. In other words, in states facing high level of
external threat, health aid frees up governmental resources on health, thus governments have
additional resources to spend on the military.

An increase in the magnitude of the substitution effect at best leads to no changes in public
health levels despite the presence of health aid because the needed international assistance in
health becomes indirectly transferred to military assistance. In the worst cases, substitution
effect can damage health outcomes in two ways. First, by providing resources for governments
to spend on interests such as the military, it allows governments to consolidate. A consolidated
government that has sufficient military backing may have less incentive to provide public goods
such as public health. Second, substitution effect leads health systems to be reliant on unstable
and inconsistent foreign resources. Therefore, foreign health in the presence of substitution

effect not only does not improve health outcomes, but also can weaken health systems.

4. Hypotheses
Given this theoretical framework, I present the following hypotheses:

Hypothesis 1: States that face a higher level of external threat will yield a lower public health

level.



Hypothesis 2: An increase in the level of external threat increases the magnitude of a substitution

effect.

5. Data and Methods

This study includes data from 1985 to 2001 and encompasses 172 countries. The unit of
analysis is country—year. I use a generalized method of moments (GMM) estimator with an
instrumental variable and include an interaction term to examine Hypothesis 1 and Hypothesis 2.
Then, I employ mediation analysis to further explore the dynamic relationship between external

threat, substitution effects, and health outcomes.

5.1 GMM

In order to empirically examine if the effectiveness of health aid differs according to the
level of external threat, I follow Dietrich and employ a GMM estimator (2011). The two-step
GMM weights the moment of conditions by a consistent estimate of their covariate. In the first
step, the estimator generates estimates of parameters and residuals. Then the second step uses
the initial estimates of the parameters to construct a weight matrix that is based on the covariance
of the moments. The advantage of GMM over the standard two-stage least squares instrumental
variable (IV) estimator is that in cases where heteroskedasticity is present, the GMM estimator is
more efficient than the simple IV estimator. Furthermore, in cases where heteroskedasticity is
not present, the GMM estimator is no worse asymptotically than the IV estimator (Baum,

Schaffer, and Stillman 2003).

5.3 Mediation Analysis

As a robustness test to further examine if health aid allows for the reallocation of original



health budgets for military purposes, I conduct a causal mediation analysis (Imai et al. 2011;
Imai, Keele, and Yamamoto 2010) employing health spending is an intermediate variable
connecting foreign health aid and military spending. Causal mediation analysis allows me to
determine the process whereby foreign aid affects military spending through an intermediate
variable or a mediator. The traditional approach to determining causal mediation effect employs
structural equation models. However, Imai et al. argue that structural equation models rely upon
untestable assumptions. The causal mediation analysis method and software (Hicks and Tingley
2011) incorporates sensitive analysis to formally quantify the degree to which empirical findings
reply on the key assumptions. In addition, causal mediation analysis is an especially suitable
alternative to the traditional structural equation modeling (Maruyama 1998) for this study
because it allows me to incorporate dichotomous dependent variables (Hicks and Tingley 2011;

Imai et al. 2011). In this study, the intermediate variable is health spending.

5.3 Instrumental Variables

Following previous works (Savun and Tirone 2011; Wright 2008), I cope with the
selection bias by using natural disasters in a given year and previous colonial ties as instrumental
variables. These studies demonstrate that countries with previous colonial ties and countries that
recently experienced natural disasters are more likely to receive more foreign aid. Because health
aid is interacted with external threat, I interact external threat with my instrumental variables in
the first stage. The instrumental variables pass the three standard validity tests: Hausman test of
endogeneity, F-statistics of greater than 10, and Hansen’s J test.

5.4 Dependent Variable

10



The dependent variable in this study is public health level. However, there are numerous
indicators of public health level. Gebhard et al. employ infant mortality rate and life-expectancy
(2008). Dietrich employs third dose of diphtheria-tetanus-pertussis vaccine (DTP3) rates (2011).
Other scholars, such as Price-Smith (2009), use infant mortality while trying to capture the
burden of diseases. However, as Price-Smith acknowledges, many public health issues such as
HIV/AIDS affect the central part of the age demographics distribution. Infant mortality therefore
does not capture the full picture of public health.

Ideally, one should employ a comprehensive indicator of public health to evaluate the
impact of health aid on health levels. Two of such indicators are the DALE and DALY
indicators constructed by the World Health Organization (Lopez et al. 2006; Murray and Lopez
1997). However, the indicators are currently restricted to only two years. Therefore, in order to
examine the effects of health aid as comprehensively as possible, I employ the indicators that
previous authors have employed plus an additional indicator of vaccination and indicators of
disease burden. They are not perfect measures individually; but when examined in conjuncture,
they present a more lucid picture of the influence of health aid on public health levels in
countries.

The indicators for public health level and public health conditions included in this study
are: (1) DTP3, (2) infant mortality rate (IMR), (3) HIV/AIDS prevalence rate, and (4) health
spending. The indicator for DTP3 and HIV/AIDS prevalence rate are from the World Health
Organization (WHO) dataset. The DTP3 variable indicates the percentage of one-year-olds out
of the total population who are immunized with the third dose of DTP3. HIV/AIDS prevalence
rate indicate the percentage of the population infected with HIV/AIDS.

The IMR is the number of deaths of infants (less than 1 year of age), excluding stillbirth.

11



I use the IMR dataset constructed by Abouharb and Kimball (2007). The reason for employing
Abouhard and Kimball’s dataset instead of the WHO dataset is due to the fact that the WHO
dataset on IMR is restricted to only a few years. On the other hand, using 50 sources worldwide
Abouhard and Kimball’s dataset provides IMR from 1816 to 2002.

The dataset for health spending is from the WHO’s National Health Accounts (NHA).
The dataset provides information on the percentage of government spending on health each
country-year. Because the NHA dataset only includes observations after 1996 and the SRG
dataset ends in 2001, my models that include health spending only contain five years of
observations. All of the independent variables are lagged for one year to establish temporal

precedence.

5.5 Independent Variables

The main independent variable of this study is amount of health aid. In contrast with
previous literature, I use health aid per capita per county-year instead of total health aid per
country-year. [ reason that the size of the population is an important factor because the
effectiveness of health aid depends on how much resources an individual in aid-receiving
countries can acquire. The data are from Aid Data (2011).

To examine the effect of external environment on foreign health aid effectiveness, I
employ Maoz’s measure of Strategic Reference Group (SRG) to capture external threats (2009).
SRG essentially consists of states that may have the opportunity and will to threaten or attack the
focal state. This indicator not only includes direct rivalry but also considers strategic rivals that
may not have had prior conflicts with each other as threats (Maoz 2011). In order to explore the

conditional effect of external threat on aid effectiveness, I interact external threat with the
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amount of health aid per capita. I use the Alliance Treaty Obligations and Provisions data

(Leeds et al. 2002) to capture the alliance support of nations.

5.6 Control Variables

I include several variables to control for potential validity threats: (1) GDP per capita, (2)
intensity of civil and international conflict (if present), (3) age distribution, (4) number of doctors
per 1000 people, (5) level of corruption, (6) Africa indicator, (7) polity, and (8) state capacity.
Similar to the independent variables, these control variables are lagged by one year to establish
temporal precedence and show that the hypothesized cause occurs before the observed effect.

Controlling for GDP per capita (World Bank 2009 dataset) ensures that there are not
varying rates of regression to the mean of the different nations simply because of varying social
situations. Nations with poor state infrastructure are more inadequate and less effective at
coping with health issues. Therefore, these less effective infrastructures are more sensitive to
shocks such as disease outbreaks. More developed nations, with more stable infrastructures and
effective public health infrastructures, are more immune to disease outbreaks (Lieberman 2007).
Lieberman also suggests that GDP per capita and economic growth influence a state’s ability and
willingness to spend resources on health prevention.

Previous conflicts can lead to a worsening state of health in countries (Elbe 2002; Igbal
2006; Igbal and Zorn 2010). To take into account the impact of disease prevalence stemming
from previous conflicts, my models control for instances of conflicts in the previous year. I
include magnitudes of both interstate and intrastate conflicts in the previous country- year in my

models. The dataset is from the Major Episode of Political Violence project.
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As previously mentioned, corruption may effect how foreign aid is used (Dietrich 2011;
Gebhard et al. 2008). States can divert the aid away from its main purpose. Or, states can use
health aid properly as a way to strategically solicit more aid from donor countries. Therefore, I
include an indicator of corruption, which is from the International Country Risk Group (ICRG)
dataset.

To control for the state of the health system and infrastructure in each country I include
the number of doctors per 1000 people. While this indicator only captures part of the health care
system, this is one of the most comprehensive worldwide indicators on country-level health care.
However, there are still missing observations for this indictor. I employ multiple imputations to
cope with the fact that the observations are not missing at random (King et al. 2001).

One also needs to account for the state of health in the country. To do so, I follow
Mishra and Newhouse and lag the health indicator used as the dependent variable one year to
account for the state of health in the country (2009). This control variable thus varies with the
dependent variable in each model.

Age is a strong risk factor for many health outcomes (Szklo and Nieto 2007). The age
distribution in a country affects the disease distribution, mortality rate, and productively of the
population. Therefore, I control for the varying age structure in countries using the percentage of
dependents to capture the difference in age structure.

Africa is known to have relatively worse health conditions compared to the rest of the
world. Thus, I include a dichotomous indicator for Africa to control for the extreme disparity in
health between African countries and other countries. Lastly, I include a dichotomous indicator
for the Cold War to capture the difference in international behavior and aid between the pre-Cold

War era and the post-Cold War era.
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Bureaucratic quality encompasses important components of the theoretical construct of
government abilities, such as professionalism, insulation from political pressure, and most
importantly, efficacy in delivering government services. The indicator ranges from zero to four
bureaucratic quality points. Higher bureaucratic quality points are given to countries where the
bureaucracy has the strength and expertise to govern without drastic changes in policy or
interruptions in government services. Hendrix demonstrates through statistical analysis that this
indicator has high construct validity, that is, the inferences can legitimately be made from the
operationalization to the theoretical construct (2010). This indicator allows me to examine
whether or not there is adequate efficacy in a government to appropriately disperse health aid.
The data for bureaucratic quality are derived from the ICRG.

I also examine the influence regime type has on the effectiveness of health aid. Leaders
of different regimes derive distinct benefits from using aid appropriately. For example, Kono
and Montinola (2009) suggest that aid may have different effects on the survival of leaders in
different regimes. Therefore, leaders have incentives to use aid differently. Kono and Montinola
also show that regime type can influence how leaders misuse development aid for military
purposes (2012). Furthermore, regime type captures the extent to which leaders and politicians
are incentivized to react to public opinion. For example, in democracies, leaders and politicians
may have higher incentives to use aid properly to ensure reelection. The data for polity scores are

from the Polity II-IV dataset.

6. Results and Analysis

[Insert TABLE 1 about here]
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First, I examine the relationship between external threat, health aid, and domestic health
outcomes using a GMM model. Table 1 provides the results for the relationship between
external threat, health aid, and DTP3. 1 first present a model without two of the control
variables, level of corruption and bureaucratic quality, because missing observations in these
variables significantly reduce the sample size. Model 1 in Table 1 indicates the interaction
between foreign health aid and external threat has a statistically significant positive relationship
with DTP3 vaccination rate. To aid interpretation, the interaction of foreign health aid and
external threat is plotted in Figure 1. The figure shows that a higher level of health aid is
associated with a higher level of DTP3 vaccination rate. However, as the level of external threat
increases, the level of DTP3 vaccination rate decreases. The findings support my hypothesis that
a high level of external threat reduces health aid effectiveness.

[Insert FIGURE 1 about here]

Model 2 and Model 3 in Table 1 include the level of corruption and bureaucratic quality
as control variables. Including these variables drops states whose level of corruption and
bureaucratic quality are not measured from the sample. Unfortunately, the missing observations
are not missing at random; most of the states that are dropped from the sample are low-income
states with low levels of threat. The remaining states that are included in Model 2 and Model 3
are thus states with high income, high bureaucratic quality, and higher threat levels. As a result,
one can see that corruption and bureaucratic quality are significant in Model 2 and Model 3
while the interaction term between external threat and aid is not significant. Given that
bureaucratic quality, as well as corruption, is highly correlated with GDP per capita (correlation
is 0.69), I contend that GDP per capita actually captures state capacity. Thus, Model 1 best

highlights the relationship between external threat, health aid, and DTP3 vaccination rate.
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Table 2 provides the results for the relationship between external threat, health aid, and
HIV/AIDS prevalence rate and IMR. While the interaction term between heath aid and external
threat is significant in both the HIV/AIDS and the IMR models, these models provide a puzzling
result: the constituent term on external threat is associated with better health outcomes. This
result may be due to the fact that many states with lower GDP per capita and poorer health
outcomes are also the states that are less connected in the international system. With fewer
interactions in the international system these states tend to have lower level of external threat.
Alternatively, states that have internal issues may be less likely to engage in conflictual behavior
internationally.

[Insert TABLE 3 about here]

Second, I employ a GMM model with interaction terms to examine the relationship
between foreign health aid, external threat, and domestic health budget. The results for the
model are presented in Table 3. Foreign health aid and the level of external threat each have a
statistically significant negative relationship with domestic health budget. An increase in foreign
health aid is associated with a reduction in domestic health budget. And an increase in the level
of external threat is associated with a reduction in domestic health budget. The interaction
between foreign health aid and external threat has a statistically significant positive relationship
with domestic health budget. To facilitate interpretation, the interaction of foreign health aid and
external threat is plotted in Figure 2. The figure shows that when holding external threat
constant, an increase in foreign health aid is associated with reduction in domestic health budget.
This relationship is significant for external threat levels below 0.6. Once the external threat level
is higher than 0.6, the relationship is no longer significant. This finding suggests that states

facing an extremely high level of external threat already have a high military budget. Therefore,
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even with the income of foreign health aid, states do not see the need to reallocate health budgets
for military purposes.
[Insert FIGURE 2 about here]

Table 3 also shows that alliances have a statistically significant positive relationship with
domestic health spending. That is, states with higher levels of alliance support are more likely to
allocate more resources to health. This result is in line with Kimball’s (2010) findings, which
suggest that by forming alliances, states outsource military support to their allies and spend the
additional resources on social goods.

After controlling for external threat and alliances, however, the presence of conflict no
longer has a statistically significant impact on domestic health budget. This finding may be due
to the fact that states’ calculation for budget allocation using external threat and alliances
captures the likelihood of conflicts. As a result, the effect of the level of external threat washes
out the effect of conflict in influencing domestic health budgets.

[Insert TABLE 4 about here]

Third, I examine if the reduction of domestic health budget in the presence of health aid
is due to the pressure of high external threat. Under the external threat logic, governments
reduce the health budget so they can utilize the resources for military expansion under increasing
external threat. To empirically test this logic, I employ causal mediation analysis to test if the
reduction of domestic health budget is associated with increased military expenditures. Table 4
provides the results for the causal mediation model. 1 first examine if governments
unconditionally reduce health budget in the presence of health aid. Model 9 in Table 4 shows
that increased amounts of health aid are associated with a reduction in health spending. However,

health aid does not directly increase military spending. The results from Model 9 indicate that
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governments do not simply reduce governmental spending on health and engage in substitution
effect whenever they receive aid; the existence of substitution effect is conditional.

Model 10 in Table 4 examines if the external threat drives the magnitude of substitution
effect, reducing general spending in order to increase military spending. The results from Model
10 indicate that increased levels of external threat and increased levels of health aid reduce
health spending. A reduction in health spending is associated with an increase in military
spending. Furthermore, an increased level of external threat is associated directly with an
increase in military spending. In addition to utilizing health aid to fund military expenditures,
governments draw resources from other areas as well.

The results suggest that that a one standard deviation increase in external threat level is
associated with 1.7% reduction in health coverage. In a median country with median population,
this result means that with a one standard deviation increase in the level of external threat
approximately 124,000 people will lose governmental health coverage. This figure represents the

number of individuals that will lose health coverage after taking into consideration health aid.

7. Conclusion

In this paper I suggest that the effectiveness of foreign health aid is constrained by the
external environment of states. The preliminary results suggest foreign health aid leads to a
substitution effect in aid-receiving states. And, a substitution effect is more severe when aid-
receiving states face high levels of external threat. High levels of external threat are associated
with lower health spending and lower preventive care, such as vaccination rate.

This study also finds that while an increased level of external threat is associated with a

reduction in health spending and preventive care, an increased level of external threat is not
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associated with overall poorer health outcomes. I reason that states may be balancing internal
and external threats. When states face a high level of threat they may be less likely to engage in
conflictual behavior externally. As a result, we may observe states with a high level of internal
instability and poor health outcomes have less external threat. These results provide motivation
for future research; however, to explore these results in detail is beyond the scope of this paper.
This study demonstrates that external environment is important in conditioning the
effectiveness of foreign health aid; when facing external threat states are likely to employ
substitution effects to provide more resources for military expansion. Therefore, when awarding
aid, it is important to include conditionality to prevent aid-receiving countries from substituting

governmental health spending with health aid.
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Figure 1
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Figure 2
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Table 1: GMM Model Result for DTP3

Aid* Threat

Aid
Threat
Alliance
Regime
GDP
Conflict
Age
Africa
BQ
Corruption
Constant

N
R2

DTP3
Model 1 Model 2 Model 3
.05* .02 -.01
(.03) (.03) (.03)
27 42 104.34
(.44) (.47) (6.97)
- 74%* -.58* -.28
(.31 (.32) (.29)
(.06) (.05) (.05)
-1.46 -5.20%%* -0.41%**
(91 (.84) (.86)
-.00 -.00 -.00
(.00) (.00) (.00)
-2.49%** -2.46%** -2.30%**
(.30) (.28) (.27)
_65*** _50*** _50***
(.04) (.04) (.04)
-8.93%*k*  _]15,04%** -15.62
(1.51) (1.49) (1.45)
2.88%** 1.45%%*
(.60) (.55)
2.5]%**
(.56)
117.74%**  104.34***  101.64***
(5.49) (6.98) (7.31)
2256 1720 1720
43 51 52
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Table 2: GMM Model Result for HIV/AIDS and IMR

Aid* Threat

Aid
Threat
Alliance
Regime
GDP
Conflict
Age
Africa
Corruption
BQ
Constant

N
R2

Model 4: Model 5: Model 6: Model 7:
HIV/AIDS HIV/AIDS IMR IMR
.003 O1** L9k .04
(.004) (.004) (.07) (.06)
-21%* -.12 -1.67** -2.42%**
(.12) (.09) (.67) (.80)
- 14%%* - ] @Fk* -1.19% -22
(.05) (.05) (.73) (.65)
-.03%* -.03%* 39wk 13
(.0D) (.01) (.13) (.13)
38* A2** -11.10%** -1.81
(.19) (.17) (1.40) (1.60)
-.00* .00 -.00*** -.00***
(.00) (.00) (.00) (.00)
-.08 4.39%** 4 .34%**
(.06) (.48) (.57)
03%* .02* 1.12%%* Rk
(.0D) (.01) (.07) (.07)
2.57%** 2.89%** 39.30%** 43.71%***
(.36) (.29) (2.35) (2.63)
WA ki -3.99%**
(.10) (1.03)
.08 -4 38%**
(.08) (.93)
-6.53%** -0.23%** -7.11 33.4]%**
(1.32) (1.37) (7.33) (12.59)
1279 1063 2400 1760
.10 25 .62 .62




Table 3: GMM Model for Health Spending

Model 8:
Health Spending
Health Aid (per capita) -9.75%
(5.14)
Threat*Aid 19.57**
(8.95)
External Threat -355.95%*
(156.13)
Alliances 1.00***
(.11)
Polity 24Exk
(.09)
GDP (per capita) -.00
(.00)
Conflicts .92
(1.64)
Constant 207.42%*
(87.28)
N 698

R2 .01




Table 4: Mediation Analysis

Main Treatment Model 9: Aid Model 10: Threat
Predicting Health Health Spending Health Spending
Spending Aid -36%* - 35k
(Mediator) (.09) (.09)
Threat -.36%* -5
(.13) (.24)
Alliance 93k 90F**
(.12) (.12)
Regime A3 27
(1.60) (1.56)
Conflict -.35 -.48
(.45) (.45)
GDP 00%** .00
(.00) (.00)
Constant 23.59%** 22.46%**
(3.63) (3.57)
Predicting Military Spending Military Spending
Military Spending Health L3 Hk 4%
Spending (.004) (.004)
Aid -.01 -.01
(.01) (.01)
Threat 9k 20%%*
(.03) (.03)
Alliance -.04 %% -.04%*
(.01) (.01)
Regime -1.67%** -1.67%%*
(.18) (.18)
Conflict .03 .03
(.05) (.05)
GDP .00 .00
(.00) (.00)
Constant 4.0]%** 4.0]%**
(.42) (.42)
ACME (Effect of -.QLE* - Q2%
Health spending) (-.02, -.005) (-.04, -.001)
Direct Effect -.01 JgFHE
(-.03, .007) (.14, .24)
N 662 662
R2 24 23
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