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1. INTRODUCTION

Do aid programs that target a single disease, such as HIV/
AIDS, have harmful unintended consequences because they
divert resources away from other pressing health issues in
developing countries? More broadly, does targeted aid have
externalities, and if so, are these externalities positive or nega-
tive? Governments, non-governmental organizations (NGOs),
and individuals contribute billions of dollars every year
toward development around the world. Frequently, this aid
is targeted toward highly specific development issues. In the
health sector, foreign governments and private foundation
donors contribute to or initiate programs targeting issues such
as HIV/AIDS, malaria, or family planning. Although
targeting is perhaps most visible in the health sector, targeted
programs exist in other sectors as well, including agriculture,
education, and the environment (International Development
Association, 2007). The Millennium Development Goals
(MDGs), which identify and prioritize a set of development
outcomes, exemplify the international community’s
endorsement of targeted aid in the past decade (Thiele,
Nunnenkamp, & Dreher, 2007). More recently, conditional
cash transfers (CCTs) to individuals or households have
emerged as a popular form of targeted aid at the micro level
(Blattman & Niehaus, 2014). But the emphasis on targeted
aid, in contrast with more traditional budget support, begs
the question: what are the effects of targeted aid on develop-
ment outcomes that are not targeted?

In conceptualizing targeted aid, we identify are three vari-
ables of interest: specificity, degree of recipient autonomy,
and magnitude. 1 Specificity refers to the outcome targeted
by aid. Recipient autonomy is the degree to which recipients
have control over where and when aid is allocated. Finally,
magnitude is the size of the aid program relative to the recipi-
ent’s own resources. We suggest that negative externalities
from targeted aid are more likely to occur when recipient
autonomy is low, and when the magnitude of aid is high.
When recipient autonomy is low, a misalignment of priorities
between donor and recipient can emerge, leading to an alloca-
tion of resources that does not necessarily match recipient
preferences or needs. The greater the magnitude of aid, the
greater the magnitude of the negative externalities induced
by misalignment.

Recipient autonomy also matters because it affects the types
of programs that are selected. Donors do not incur significant
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costs from failed aid projects, and recipients cannot easily hold
donors accountable. This means that donors face low costs for
risks associated with aid allocation. In contrast, citizens can
more readily hold their own governments accountable for
failed development programs or for programs that generate
significant negative externalities. Therefore, donors are more
likely than governments to undertake programs with a high
risk of failure or negative externalities. Although this moral
hazard problem is a challenge for aid programs generally, it
can be mitigated with increased recipient involvement.

In this article, we examine the unintended consequences that
occur as a result of targeted aid that is large in magnitude and
operating in a context of low recipient autonomy. Specifically,
we investigate the potential externalities of one of the world’s
largest aid programs targeting a single disease, the U.S.
President’s Emergency Plan for AIDS Relief (PEPFAR).
PEPFAR is a program with relatively low recipient autonomy
because it relies extensively on NGOs for program implemen-
tation, and PEPFAR funding is “off-budget,” meaning that it
is not accounted for in the budgets of recipient countries.
Governments in recipient countries have little control or
knowledge of how and where off-budget aid is spent. PEPFAR
aid is also large in magnitude relative to the size of recipient
countries’ health sector budgets, sometimes accounting for
more than the total amount of government health spending. 2

For these reasons, we consider PEPFAR a program with low
recipient autonomy and large in magnitude. To examine the
possibility of positive or negative externalities, we investigate
the effect of this HIV/AIDS relief program on non-HIV health
outcomes.
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We find evidence suggesting that targeted aid programs like
PEPFAR may indeed have unintended negative effects on out-
comes not targeted by the program. Our analysis reveals evi-
dence of PEPFAR’s adverse effects on neonatal mortality
rates, an outcome measure that is sensitive to the quality
and performance of the state health system in developing
countries. Neonatal mortality rates improved less quickly in
countries that received PEPFAR funding compared to coun-
tries that received no PEPFAR funding, which provides sug-
gestive evidence that PEPFAR harmed health outcomes
through its deleterious effect on the capacity of domestic
health systems. Because we estimate PEPFAR’s effects using
a difference-in-differences identification strategy, we can attri-
bute the detected deleterious effect to PEPFAR rather than to
unobservable differences between focus and non-focus
countries, or to other factors occurring around the time that
President Bush authorized the program in 2003. 3

Although we examine the unintended consequences of a
particular aid program, our broader goal is to highlight the
potential for negative externalities that comes with targeted
aid programs, particularly those large in magnitude and oper-
ating in a context of low recipient autonomy, and draw atten-
tion to the tradeoffs that must be considered by donors in
deciding when and where to allocate resources for develop-
ment. Some of these concerns have been discussed at length
in multilateral efforts to increase aid efficiency, such as the
Paris Declaration 2005 and subsequent Accra Agenda for
Action 2008 (OECD, 2005, 2008a). Factors such as recipient
ownership and project alignment with recipient priorities have
been identified as important metrics in measuring the quality
of aid by the international community, but quantitative evi-
dence about their effects on development outcomes remains
relatively scarce. 4

It is important to note that the nature of our research design
does not allow us to explore the relationship between specific-
ity, recipient autonomy, magnitude, and the potential for
externalities. Rather, we provide a framework for thinking
about the conditions under which externalities are likely to
occur, which is broadly in line with the frameworks resulting
from multilateral donor efforts to improve the efficiency of
aid, and assessing whether these externalities are positive or
negative. We provide evidence in the case of one type of
program where we would expect externalities to occur.

This article builds on existing work on aid effectiveness by
examining the consequences of practices that have been iden-
tified as sub-optimal by the larger aid community. Recently
Easterly and Williamson found that in spite of donor commit-
ments to aid reform, “the data available suggests that the over-
all international aid community continues to suffer from many
of the problems previously identified” (Easterly & Williamson,
2011). According to Easterly and Williamson (2011), the U.S.
ranks 16th out of 23 bilateral agencies on aid performance,
and performs below average in terms of selectivity (aid deliv-
ery to the poorest countries while avoiding corrupt dictators),
overhead (an agency’s costs relative to aid disbursements), and
ineffective channels (share of aid that is tied, given as food aid
or as technical assistance). As the Paris Declaration notes,
“untying aid generally increases aid effectiveness by reducing
transaction costs for partner countries and improving country
ownership and alignment” (OECD, 2005). Given that the U.S.
is one of the largest bilateral donors and PEPFAR the largest
bilateral aid program, it is particularly important to under-
stand the full range of effects this program has on development
outcomes.

Our results do not imply that all targeted aid programs will
produce externalities, that these externalities will necessarily
be negative, or that negative externalities will occur through
identical channels for other aid programs. Rather, we employ
the case of PEPFAR to demonstrate that targeted aid
programs, perhaps especially those large in magnitude and
operating in a context of low recipient autonomy, may have
far-reaching consequences for development, both positive
and negative. In recent years, there has been a trend toward
more rigorous evaluation of aid projects; our results suggest
the need not only to evaluate the outcomes targeted by partic-
ular aid programs, but also to assess the potential for negative
externalities where possible.

In the following section, we discuss the potential
consequences of targeted aid, particularly in the area of health.
Subsequently, we justify PEPFAR as a plausible test case for
studying the unintended consequences of targeted aid. We
then present an empirical analysis of the effect of PEPFAR
on non-HIV health outcomes, and conclude by discussing
the implications of our findings for a broader understanding
of the effects of foreign aid.
2. TARGETED AID AND UNINTENDED
CONSEQUENCES

In recent years, several large multilateral and bilateral pro-
grams have emerged to tackle specific issues or diseases. These
programs include PEPFAR, the President’s Malaria Initiative,
the Global Fund to Fight AIDS, Tuberculosis and Malaria,
and the Global Environment Facility. These programs have
become popular in part because of the perception that they
are more effective than other aid modalities at achieving the
programs’ intended goals. In 2005, the Paris Declaration set
out to improve aid efficiency by focusing on five key areas:
ownership, alignment, harmonization, managing for results,
and mutual accountability (OECD, 2005). Some of these
issue-specific programs have adhered to the Paris Declaration
commitments, although many large programs predated these
commitments, including PEPFAR. While it is beyond the
scope of this paper to determine when and why certain issues
become salient or not for donors, our interest is in the effects,
both intended and unintended, of targeted aid once issue areas
are chosen.

All aid programs have the potential for negative or positive
externalities. Targeted aid programs, however, may have par-
ticular channels through which negative externalities occur.
First, targeted programs may crowd out cheaper and more
cost-effective interventions (Easterly, 2009). All three compo-
nents of targeted aid – specificity, recipient autonomy, and
magnitude – play a role in the crowding-out mechanism. Con-
sider the example of HIV/AIDS. The HIV/AIDS epidemic has
hit hardest in sub-Saharan Africa, and these countries battle
not only HIV/AIDS but also a myriad of other health chal-
lenges. HIV/AIDS treatment is typically far more expensive
than treatments for diseases that cause as many or more
deaths. Pneumonia, malaria, diarrhea, and other infections
are often the primary causes of death and disease in children
below the age of 5 (Black et al., 2010), and can be prevented
or treated at very low costs. There are hard decisions to be
made, therefore, about where and how to spend scarce
resources for health. Jaffe notes, “with funding for HIV/AIDS
continuing to increase, many developing countries may be in
the paradoxical situation of being able to provide care
approaching state-of-the-art for HIV/AIDS but little or no
care for many other common health problems” (Jaffe, 2008,
p. 573). Funneling large sums of external funding to a handful
of high-profile diseases risks neglecting not only other diseases,
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but also state health systems as whole. In fact, in 2007, while
23 cents of every dollar of development assistance for health
(DAH) worldwide went toward HIV/AIDS, only 5 cents went
toward broader health sector support (Lu et al., 2010). By con-
trast with targeted aid, budget support would allow countries
to allocate resources according to their own priorities. While
budget support would likely reduce the likelihood of crowding
out cost-effective interventions, an important caveat is that
corruption or incompetence on the part of recipient
governments may reduce the efficacy of budget support.

Second, targeted aid may result in internal brain drain. To
use another example from the health sector, an influx of tar-
geted external funding, along with the plethora of NGOs that
have come into existence to take advantage of this funding,
has the potential to draw human resources and funding for
health away from other important health programs, such as
primary health care (England, 2007; Farag, Nandakumar,
Wallack, Gaumer, & Hodgkin, 2009; Rabkin, El-Sadr, &
Cock, 2009). Both the specificity and the magnitude of the tar-
geted aid programs are relevant for assessing the potential for
and size of the particular negative externality. Programs like
PEPFAR sometimes dwarf the entire country budget for the
sector in question, and may be directed toward the private
or NGO sector rather than the public sector. The magnitude
of these programs means that the specific sectors that benefit
from the influx of aid funds can offer higher wages, better
equipment, and increased resources that may pull the best
and the brightest health workers and other personnel away
from other important yet underfunded health programs and
into programs specifically earmarked by the program. Garrett
notes that PEPFAR, UN agencies, and donor government
agencies, through wages and other benefits, bring their
“employees’ effective wages to a hundred times what they
could earn at government run clinics” (Garrett, 2007, p. 20).
Further, since health workers in developing countries often
practice in both the public and private sectors, more lucrative
opportunities in the private sector may also lead to greater
absenteeism in the public sector. Of course, no one begrudges
civil service workers the right to secure better employment.
Yet few developing states can afford to match wages or
improve working conditions when they are already strapped
for cash. As a result, while a country may enjoy some success
at combating the targeted disease, targeted aid programs may
have the unintended effect of weakening the overall capacity of
the health system, or the public sector more generally.

Data on human resources in developing countries are scarce,
prohibiting a systematic analysis of this potential mechanism
at this time, but evidence from case studies suggests internal
brain drain has taken place where lucrative employment exists
in the HIV/AIDS sector. In South Africa, an HIV/AIDS pro-
gram drew nurses away from primary health care posts, such
that the vacancy rate for the HIV/AIDS program was less
than half that of the primary health care posts (van
Rensburg, Dingie, Steyn, Schneider, & Loffstad, 2008).

Finally, a massive increase in aid to a particular sector or
issue area may result in recipient country governments choos-
ing to allocate scarce resources to other service sectors that
have not received such a large influx of resources. Reallocation
can also occur when states move their own funds from broad
sector support into the narrow areas favored by donors. If a
donor seeks to reduce the prevalence of malaria and demands
that the recipient government demonstrate a commitment
toward malaria reduction, for example, the recipient govern-
ment may reallocate general health funds for fighting malaria
instead. England notes that in 2004, although HIV/AIDS was
responsible for 17.6% of all deaths in Africa, 40% of all foreign
aid for health went toward this sector (England, 2007). The
sheer magnitude of donor funds delivered for targeted aid pro-
grams, in combination with low recipient autonomy and
highly specific program goals, can thus create a misalignment
between resource allocation and national priorities in coun-
tries highly dependent on foreign aid, either toward or away
from the issues being targeted by donors (Biesma et al.,
2009; Sridhar & Batniji, 2008). Reallocation away from broad
health system support in favor of a particular disease might
increase the success of efforts targeting that disease, but is also
likely to weaken the capacity of an already underfunded health
system to provide basic services. Additionally, when targeted
aid is not transparent, such as when it is “off-budget,” recipi-
ent governments may have difficulty determining where and
when to allocate their own resources. At the micro level, tar-
geted aid in the form of cash transfers to households can affect
resource allocation within households and consumption
within neighborhoods (Angelucci & Giorgi, 2009; Barrera-
Osorio, Bertrand, Linden, & Perez-Calle, 2008).

As with human resources, budget data at the level of the
sub-sector are frequently unavailable in developing countries
(and unavailable even to governments when aid is off-budget),
impeding comprehensive analysis of this mechanism at this
time. Case studies again provide suggestive evidence, however.
The National AIDS Spending Assessment report in Uganda,
for example, notes that “the fragmentation of funds and allo-
cation of resources for HIV/AIDS make the total resource
envelope difficult to estimate, and by implication such frag-
mentation makes it hard to establish how these resources are
used. Consequently, ensuring alignment of resource allocation
and use to the key priorities of the Ugandan National Strate-
gic Plan (NSP) becomes a challenge” (Uganda AIDS
Commission, 2012, p. 10).

The mechanisms through which negative externalities can
manifest are all supply-side channels. That is, crowding-out,
internal brain drain, and reallocation of resources affect the
supply of key services. In the health sector, these negative
externalities reduce the quality and supply of primary or basic
health services and simultaneously increase the quality and
supply of specialized services for combatting HIV/AIDS, for
example. The first two channels influence supply-side consider-
ations regardless of whether the major suppliers of health are
public or private, or whether health services are delivered in
the formal sector or the informal sector. The third channel,
however, can be much more devastating in situations in which
the state dominates the supply of health services, as is typical
in many African developing states. 5 In a context in which the
state is the only major supplier, an intra-sector reallocation of
budget support away from primary health services can have
large and serious consequences for users who have no viable
alternative to the state-run health services.

Although these examples are drawn primarily from the
health sector, where aid targeting has been most pronounced,
recent work in other areas, such as education and food aid,
identify similar unintended consequences of targeting. The
international Education for All (EFA) movement and Millen-
nium Development Goals (MDGs) have pushed countries to
increase primary school enrollments, but recent evidence sug-
gests massive increases in enrollment have overwhelmed edu-
cation systems and may have decreased the overall quality
of schooling in some developing countries (Pritchett &
Beatty, 2012; Study Group on Learning Outcomes, 2013).
Meanwhile, Barrett identifies several possible unintended con-
sequences of food aid, including household labor disincen-
tives, production disincentives, distortion of NGO staffing
and behavior, and disincentives to undertake necessary policy
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reforms – all of which mirror the unintended consequences of
HIV/AIDS aid that we investigate here (Barrett, 2006). Some
of the unintended consequences of food aid have been exam-
ined empirically, but, as with health and education, there is
relatively little work in this area.

Despite these concerns, targeted aid programs are not with-
out champions. Some members of the health policy commu-
nity argue that PEPFAR, and HIV funding more generally,
will have a positive externalities on the health sector as a
whole. According to this argument, funding earmarked for a
single disease will inevitably enter the broader health system,
increasing the overall amount of money available for public
health. For example, funding to increase HIV testing of preg-
nant mothers may result in an increase in funding for and use
of antenatal care more generally. El-Sadr and coauthors argue
that HIV funding can be integrated into the wider health sys-
tem, and can be used as a catalyst for developing the entire
health sector (El-Sadr & Abrams, 2007). Moreover, the classic
example of non-targeted aid, budget aid, comes with its own
challenges, particularly where recipient governments are weak
or corrupt. We do not suggest that targeted aid is better or
worse than more general sector or budget support, rather that
targeted aid may be more likely to have perverse
consequences, particularly when aid is large in magnitude
and operating in a context of low recipient autonomy.

There are theoretical reasons to expect externalities from
targeted aid programs, whether positive or negative. We
employ the case of PEPFAR to examine the effect of a partic-
ular aid program on outcomes not directly targeted by the
program. The analysis of PEPFAR’s unintended consequences
is important in and of itself, and also as an example of a more
general phenomenon of targeted aid externalities.
3. PEPFAR AS A TEST CASE FOR TARGETED AID

We investigate the externalities of targeted aid using
evidence from the case of PEPFAR, the U.S. President’s
Emergency Plan for AIDS Relief. In the first phase of the pro-
gram, from 2003 to 2008, the U.S. budgeted more than $25 bil-
lion for HIV/AIDS prevention, treatment, and palliative care
in 15 countries, called focus countries (Lyman & Wittels,
2010). PEPFAR has received much acclaim in the fields of
medicine and public health for its focus on one of the world’s
most devastating infectious diseases. However, many health
experts worry that, as with other targeted aid programs, the
financial and political prioritization of HIV/AIDS over
competing health priorities has deleterious effects on health
systems in aid recipient countries (Shiffman, 2008).

PEPFAR exemplifies the characteristics common to tar-
geted aid programs with the potential to generate externalities.
Its goals are highly specific: the program’s targets for the first
five years were to prevent 7 million new HIV infections, treat 2
million people living with HIV/AIDS, and provide palliative
care for 10 million people affected by HIV/AIDS (including
those living with the disease and orphans/vulnerable children).
These goals reflect the targeted nature of PEPFAR; not until
the reauthorization of the program in 2008 did the scope of
PEPFAR funding expand beyond HIV/AIDS relief. 6 The
program is also designed in a way that minimizes recipient
country autonomy, as PEPFAR funding frequently bypasses
recipient governments and goes directly to local NGOs that
implement the program. Finally, PEPFAR is very large in
magnitude, disbursing billions of dollars to combat a single
disease. Table 1 provides a country breakdown of PEPFAR
expenditures over fiscal years 2004–09 for the 12 African focus
countries.

To give an idea of the scale of PEPFAR funding relative to
domestic funding, consider the case of Uganda. HIV/AIDS
prevalence in Uganda stands at 7.3%, while the under-5 mor-
tality rate is 90 deaths per 1,000 births (Uganda Bureau of
Statistics (UBOS) and ICF International Inc., 2012a, 2012b).
Malaria is responsible for over 30% of all child deaths, while
HIV/AIDS is responsible for 6% (Uganda Bureau of
Statistics (UBOS), 2008), In 2007–08, PEPFAR funding to
Uganda amounted to approximately $295 million, and
accounted for nearly 80% of HIV/AIDS funding in the coun-
try. In the same year, the government of Uganda spent 275 bil-
lion Uganda shillings, approximately $160 million, on the
entire health sector. Donor funding other than PEPFAR
amounted to nearly $90 million (Okwero, Tandon, Sparkes,
McLaughlin, & Hoogeveen, 2010). In other words, donor
health funding provided nearly 2.5 times the funding for
health as the government itself, while at least half of the total
health funding (domestic and foreign) was spent on HIV/
AIDS. In the same year, PEPFAR’s budget in Rwanda was
approximately the same amount as the government’s total
health expenditures (Jaffe, 2008). While Uganda lies at the
high end of the ratio of PEPFAR to government health spend-
ing, it is certainly not alone among the focus countries in this
regard. In 2008, for example, PEPFAR accounted for 118% of
the total government health budget in Ethiopia, 128% in
Rwanda, 155% in Kenya, 234% in Mozambique, and 249%
in Uganda. 7

PEPFAR offers a unique opportunity to investigate the
potential externalities of targeted aid programs. As a test case,
it has two advantages for empirical work. First, in the initial
phase of the program, only 15 states received PEPFAR aid
funds. 12 of these states were located in sub-Saharan Africa.
Many other sub-Saharan African states with HIV epidemics
did not receive PEPFAR funding, despite relatively similar
health conditions and HIV prevalence rates. This fact allows
us to explore the counter-factual – to compare outcomes in
PEPFAR countries with outcomes in countries that could have
received PEPFAR funds but did not. 8 Another advantage of
the program from the perspective of empirics is that PEPFAR
was a new aid program that launched in all focus countries at
the same time.

What do we know about PEPFAR’s track record with
respect to its own targets? In terms of its core mission, PEP-
FAR has been relatively successful. In an evaluation of the
program’s progress toward meeting these goals, Bendavid
and Bhattacharya found that during 2004–07 deaths due to
HIV had decreased in African focus countries relative to
African non-focus countries with HIV epidemics (Bendavid
& Bhattacharya, 2009). An Institute of Medicine evaluation
agreed with these findings, concluding that PEPFAR has
met many of its targets but must do more with respect to pre-
vention efforts (Committee on the Outcome, 2013). A review
of PEPFAR by the Center for Global Development found that
while distribution of PEPFAR funds was quick and efficient,
communication and planning with recipient governments
was low, and recommended PEPFAR increase recipient
government participation in conducting oversight and
selecting local program implementers (Oomman, Bernstein,
& Rosenweig, 2007).

While the effect of PEPFAR funding appears to have had a
beneficial effect on focus countries’ HIV death rates, its effect
on other health outcomes outside HIV/AIDS is not well
understood. In the following section, we turn to an empirical
examination of the externalities of targeted aid.



Table 1. PEPFAR expenditures by focus country, FY04-FY09

Focus country Total PEPFAR
FY04-09 (millions US$)

Annual average
(millions US$)

Botswana 395.3 65.9
Cote d’Ivoire 441.6 73.6
Ethiopia 1,197.0 199.5
Kenya 1,910.0 318.3
Mozambique 833.8 139.0
Namibia 432.3 72.1
Nigeria 1,540.4 256.7
Rwanda 539.3 89.9
South Africa 2,004.2 334.0
Tanzania 1,185.3 197.6
Uganda 928.0 154.7
Zambia 157.3 26.2

Table 2. Countries in the sample

African focus countries African non-focus countries

Botswana Angola
Cote d’Ivoire Benin
Ethiopia Burkina Faso
Kenya Burundi
Mozambique Cameroon
Namibia Central African Republic
Nigeria Chad
Rwanda Congo
South Africa Democratic Republic of Congo
Tanzania Djibouti
Uganda Equatorial Guinea
Zambia Eritrea

Gabon
Ghana
Guinea
Guinea-Bissau
Lesotho
Liberia
Malawi
Mali
Niger
Sierra Leone
Swaziland
Togo
Zimbabwe
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4. METHODS AND DATA

To assess whether PEPFAR has weakened health systems as
whole, we examine the effect of PEPFAR on health outcomes
outside its stated goals in sub-Saharan Africa. Our outcomes
of interest are non-HIV-related primary health outcomes. 9

Because PEPFAR’s mission has expanded in its second phase
(2009-present) to include public health systems strengthening,
we restrict our analysis to the first phase of the program
(2003–09), during which the vast majority of PEPFAR fund-
ing was disbursed for HIV/AIDS projects.

(a) Sample

Our sample covers all sub-Saharan African states with an
HIV prevalence of over 1% of the population, a threshold used
by the Centers for Disease Control and Prevention and the
World Health Organization to designate a prevalence rate of
a disease or condition as a severe (generalized) epidemic. Of
the 48 states of sub-Saharan Africa, 37 had a generalized
HIV epidemic in 2003. 10 12 of these countries were among
the first cohort of PEPFAR focus states (Table 2). 11

(b) Dependent variable

Our primary dependent variable is the annual percentage
change in neonatal mortality rates. The neonatal mortality rate
is defined as the number of deaths in the first month of life per
1,000 live births. This indicator is highly sensitive to the qual-
ity of the primary health system, and we argue that it is there-
fore a suitable proxy for non-HIV/AIDS health outcomes
more generally. Nearly 75% of global neonatal deaths occur
in the first week of life, and 25% of all neonatal deaths occur
during the first 24 h after birth. Interventions that can save
infants in the first month of life largely require the presence
of the state in the form of public health infrastructure, trained
medical personnel, and individualized clinical care (Lawn,
Cousens, & Zupan, 2005). As noted previously, in developing
countries in Africa, the state is often the only actor that pos-
sesses the capital, resources, and infrastructure to deliver these
services on a wide scale. Neonatal mortality rates tend to be
highest in countries where women are less likely to deliver in
a health facility and where the delivery occurs without a skilled
birth attendant present (Lawn et al., 2005).

Before proceeding, it is worth noting a few characteristics of
mortality data. First, mortality rates are heavily time-trended.
That is, mortality rates tend to decline over time due to
advances in medicine and the dissemination of technology,
medication, and better health practices. Mortality data also
have a “floor” in the sense that reductions in mortality become
more difficult as mortality rates decrease. Because of the time
trend and floor effect, we transform the base neonatal mortal-
ity data into annual percentage changes. Percentage changes
reduce the effect of the time trend and obviate the need to
include a time trend in the model we describe later in this
paper. Percentage changes also address the floor effect by rec-
ognizing that there exist increasing marginal costs to further
reductions in mortality – in other words, the change from 10
to 5 deaths per 1,000 live births is closer to the reduction of
50 to 25 than the reduction of 50 to 45 deaths.

Our data come from the University of Washington’s Insti-
tute of Health Metrics and Evaluation (IHME) (Institute for
Health Metrics and Evaluation, 2011). IHME calculates total
neonatal mortality rates based on data from vital registration
systems, surveys, summary birth histories, and complete birth
histories. Data are available annually and cover nearly all
countries in the world. Unfortunately, due to a lack of quality
data, it is not possible to distinguish between neonatal deaths
due to HIV/AIDS and neonatal deaths due to other causes.
However, we do not believe this inability to disaggregate the
data is of much concern. Even in countries with high HIV
prevalence, the percentage of neonatal deaths due to HIV is
likely to be very small when compared with the percentage
caused by common killers: sepsis and pneumonia, complica-
tions of asphyxia, preterm birth, congenital problems, tetanus,
diarrhea (Lawn et al., 2005). These causes are responsible for
nearly 95% of the estimated four million neonatal deaths every
year. HIV/AIDS likely accounts for a small fraction of the
remaining 5–6% of deaths worldwide.

In addition, it is unlikely that the disease will have progressed
far enough to severely compromise the immune systems of
HIV-infected neonates to be a major cause of death in the first
month of life. Evidence from South Africa suggests that mor-
tality due to HIV/AIDS peaks at age 2–3 months, rather than



Table 3. Means and standard deviations for annual percentage change in neonatal mortality by year

Year Focus countries Non-focus countries Difference is significant?

Panel A: Pre-PEPFAR

1998 �1.85 (1.57) 1.31 (1.28) No
1999 �1.80 (1.32) �1.44 (1.47) No
2000 �1.89 (1.62) �1.74 (1.58) No
2001 �1.68 (2.02) �1.66 (1.64) No
2002 �1.44 (2.71) �1.76 (1.64) No
2003 �1.39 (2.64) �1.73 (1.59) No

Panel B: PEPFAR

2004 �1.19 (2.25) �2.02 (1.97) No
2005 �1.10 (2.06) �1.79 (1.35) No
2006 �1.16 (1.15) �1.69 (1.13) Yes, p < 0.10
2007 �1.11 (0.56) �1.73 (0.94) Yes, p < 0.05
2008 �1.19 (0.54) �1.58 (0.67) Yes, p < 0.05
2009 �1.12 (0.74) �1.46 (0.53) Yes, p < 0.10

Standard deviations given in parentheses.
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in the first month, the latter of which is captured by measures of
neonatal mortality rates (Bourne et al., 2009). Bourne and
coauthors suggest that the peak in mortality occurs at this per-
iod because of the loss of acquired maternal immunity that pro-
tects the infant. For neonates not infected in utero or during the
intrapartum or early post-partum periods (i.e., when transmis-
sion occurs through breast-feeding), the deadly effects of HIV
may not manifest until even later in infancy, and are therefore
unlikely to bias our analysis.

Table 3 shows summary statistics for the annual percentage
change in neonatal mortality for focus counties and non-focus
countries by year. For reference, the levels of neonatal mortal-
ity are given in Table 4, though we do not use levels of mor-
tality in the analysis that follows. We also show the levels
for each country in the sample in Table 5. Focus countries
initially have faster rates of reduction in neonatal mortality
compared to non-focus countries. Focus countries also have
consistently better levels of mortality than non-focus coun-
tries. 12 We see also that the difference in mean annual percent-
age change in mortality is statistically significant for the years
2006, 2007, and 2008, providing preliminary evidence that
PEPFAR may have had a harmful effect on health outcomes
once the program began.

(c) Independent variable

Our independent variable is participation in PEPFAR. We
operationalize treatment status as a dichotomous variable that
Table 4. Means and standard deviations for levels of neonatal mortality by
year

Year Focus countries Non-focus countries

1998 36.05 (11.68) 40.57 (10.16)
1999 35.31 (11.17) 39.91 (9.75)
2000 34.51 (10.61) 39.16 (9.41)
2001 33.78 (10.05) 38.45 (9.02)
2002 33.10 (9.45) 37.72 (8.67)
2003 32.48 (8.93) 37.02 (8.36)
2004 31.96 (8.50) 36.24 (8.09)
2005 31.51 (8.14) 35.57 (7.88)
2006 31.10 (7.92) 34.95 (7.72)
2007 30.74 (7.79) 33.95 (7.46)
2008 30.39 (7.74) 33.41 (7.33)
2009 30.07 (7.73) 32.92 (7.20)

Standard deviations given in parentheses.
takes a value of 1 if the country was a focus country in the ini-
tial cohort of PEPFAR recipients during a year in which the
program is active (i.e., 2004 or later), and 0 otherwise. As dis-
cussed above, President Bush announced PEPFAR in January
2003, but disbursed aid funds could not have reasonably
reached the focus countries until 2004. 13 We therefore con-
sider 2004 to be the threshold year (the “break” in the data)
and code 2004 as the first year in which the PEPFAR program
is active.

(d) Covariates

We include a number of covariates in our analysis to
increase the precision of the estimate of the effect of PEPFAR
funding. The overall level of economic development is strongly
associated with better primary health outcomes (Pritchett &
Summers, 1996). Higher levels of development could affect
health outcomes through better health system infrastructure,
through greater individual ability to access the health system,
or both. We control for the natural log of GDP per capita
using data from the Penn World Table 7.1 (Heston,
Summers, & Aten, 2012). Figures are in constant 2005 U.S.
dollars.

Because PEPFAR aid is a subset of health-designated for-
eign assistance (itself a subset of total development aid), we
control for the log of health aid per capita in 2009 constant
U.S. dollars. Health aid figures come from IHME (Institute
for Health Metrics and Evaluation, 2013). This variable
includes foreign aid disbursements earmarked for health from
Development Assistance Committee (DAC) countries, UN
agencies, the World Bank and regional development banks,
and some public–private partnerships like the GAVI Alliance.
Figures for nonprofit organizations and non-DAC countries
are unavailable, but DAC and multilateral flows represent a
substantial portion of total development aid, such that we
do not expect the missing data to bias our results. Aid funds
designated for HIV/AIDS are not included in this variable. 14

Data are given in constant 2009 U.S. dollars.
A large body of literature argues that democracy has a posi-

tive causal effect on public goods provision relative to author-
itarianism (Besley & Kudamatsu, 2006; Bueno de Mesquita,
Smith, Siverson, & Morrow, 2003; Kudamatsu, 2012; Lake
& Baum, 2001). If so, then regime type might be associated
with better health outcomes. We control for the effect of
regime type using the Polity IV index’s polity2 variable, a
continuous variable (Marshall, Jaggers, & Gurr, 2009).



Table 5. Change in neonatal mortality

Country Group NNM in 2003 NNM in 2009 Change (in levels)

Angola Non-focus 43.00 37.86 �5.14
Benin Non-focus 34.50 29.92 �4.58
Botswana Focus 21.76 20.09 �1.67
Burkina Faso Non-focus 36.19 32.09 �4.10
Burundi Non-focus 33.37 31.45 �1.92
Cameroon Non-focus 37.66 34.20 �3.46
Central African Republic Non-focus 43.69 41.52 �2.17
Chad Non-focus 44.59 41.93 �2.66
Congo Non-focus 30.73 29.70 �1.03
Cote d’Ivoire Focus 40.56 37.17 �3.39
DR Congo Non-focus 37.45 32.86 �4.59
Djibouti Non-focus 25.91 22.81 �3.1
Equatorial Guinea Non-focus 44.46 44.56a 0.10
Eritrea Non-focus 25.04 22.58 �2.46
Ethiopia Focus 40.50 35.64 �4.86
Gabon Non-focus 27.85 25.89 �1.96
Ghana Non-focus 31.89 28.60 �3.29
Guinea Non-focus 45.04 39.65 �5.39
Guinea-Bissau Non-focus 48.31 43.96 �4.35
Kenya Focus 28.38 26.22 �2.16
Lesotho Non-focus 41.21 39.61 �1.6
Liberia Non-focus 42.44 32.10 �10
Malawi Non-focus 32.29 27.33 �4.96
Mali Non-focus 54.55 47.84 �6.71
Mozambique Focus 41.33 39.19 �2.14
Namibia Focus 23.68 22.74 �0.94
Niger Non-focus 37.31 31.92 �5.39
Nigeria Focus 43.9 41.64 �2.26
Rwanda Focus 38.20 32.18 �6.02
Sierra Leone Non-focus 47.27 39.56 �7.71
South Africa Focus 15.71 16.79 1.08
Swaziland Non-focus 23.9 23.34 �0.56
Tanzania Focus 30.49 28.41 �2.08
Togo Non-focus 33.72 30.50 �3.22
Uganda Focus 34.97 32.27 �2.70
Zambia Non-focus 30.24 28.47 �1.77
Zimbabwe Focus 23.25 22.80 �0.45

a Neonatal mortality rate in 2006.
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Total population size can affect health outcomes through
economies of scale. As the population increases, so should
the return to investments in the health system. However, it is
unclear whether population size affects rates of change in
our health outcomes of interest. Population is expressed in
thousands and is logged to reduce skew in the distribution.
Data are from the Penn World Table 7.1.

We include a covariate for the degree of urbanization, which
is defined as the percent of the population living in urban areas
and comes from the World Development Indicators (World
Bank, 2013). Under-served populations tend to reside in rural
areas, which are hard to access from a health intervention
Table 6. Means and standard dev

Control variable Focus countries

GDP per capita 7.25 (0.96)
Health aid per capita 1.68 (0.74)
Polity 3.17 (4.45)
Population 16.74 (1.30)
Urbanization 32.66 (15.69)

Standard deviations given in parentheses.
a Last year before treatment begins.
perspective. Rural areas may also have reduced or poor qual-
ity public services, including primary health services. States
with a higher degree of urbanization are therefore more likely
to have better health outcomes, all else equal, than states with
a greater proportion of rural areas.

We also include a full set of country and year fixed effects in
our model. These fixed effects pick up unobservable covariates
that are constant within countries or constant between coun-
tries.

Table 6 displays summary statistics for the transformed
covariates for 2003, the year in which PEPFAR was enacted.
Focus countries are more populous and less authoritarian
iations for covariates in 2003a

Non-focus countries Difference is significant?

6.94 (0.97) No
1.35 (0.61) No
0.12 (4.60) Yes, p < 0.10
15.50 (1.13) Yes, p < 0.05
36.30 (17.99) No



Table 7. Correlations between independent variables

Variables PEPFAR GDP per capita Health aid per capita Polity Population Urbanization

PEPFAR 1.000
GDP per capita 0.159 1.000

(0.001)
Health aid per capita 0.405 0.129 1.000

(0.000) (0.006)
Polity 0.204 �0.023 0.189 1.000

(0.000) (0.631) (0.000)
Population 0.306 �0.396 �0.169 0.191 1.000

(0.000) (0.000) (0.000) (0.000)
Urbanization �0.027 0.611 �0.040 0.066 �0.319 1.000

(0.571) (0.000) (0.403) (0.170) (0.000)

Statistical significance levels in parentheses.
GDP, health aid, and population are log transformations.
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than non-focus countries, but were not statistically
significantly different from non-focus countries on the other
covariates.

Before discussing the statistical model, we first examine the
correlations between our independent variables. Table 7 pre-
sents a correlation matrix of all six variables. We observe that
none of the variables exhibit strong signs of multicollinearity.
Per capita income and urbanization have the highest correlation
(q = 0.60), but this relationship is not unexpected. Importantly,
GDP per capita and health aid per capita exhibit only a weak
correlation, allowing us to deploy both variables in our analysis.

(e) Model

The main threat to identification of a causal effect of PEP-
FAR on neonatal mortality is the non-random selection of
focus countries. The 2003 authorization legislation that speci-
fied the focus countries does not indicate the selection criteria,
but HIV prevalence does not appear to be the sole determining
factor. In fact, several high-prevalence countries, such as Swa-
ziland and Lesotho, were not included in the first round of
PEPFAR funding. Country selection likely depended on polit-
ical and diplomatic considerations, as well as population size
(see Table 6). However, focus countries may differ from non-
focus countries in ways that can bias our analysis even after
controlling for observable factors.

To address this problem, we exploit the fact that PEPFAR
was a program announced in 2003 and implemented at the
same time in multiple countries, and use a difference-in-differ-
ences design to estimate the causal impact of PEPFAR on neo-
natal mortality rates. This model allows us to construct a
counterfactual for what would have happened to focus coun-
tries had they not received funding by generating counterfac-
tual post-PEPFAR focus country outcomes based on the
change in outcomes for non-focus countries after 2003. We
compare changes in the rates of decline of neonatal mortality
for focus and non-focus countries for the period 1998–2009,
which covers six years before and after PEPFAR was
announced in 2003 for a total of 12 years. If PEPFAR
adversely affects public health systems, we expect to observe
a slowing in the annual percentage change in neonatal mortal-
ity rates. That is, we expect that countries that received PEP-
FAR aid experienced slower improvements in mortality
relative to countries that did not receive such aid.

The difference-in-differences method does not require that
focus and non-focus countries be similar on observables, only
that the changes in neonatal mortality rates for focus countries
in the absence of PEPFAR funding can be validly estimated by
changes in the outcomes for non-focus countries. That is, the
key assumption underlying this method is that the trends in
neonatal mortality in focus and non-focus countries would
have been the same had PEPFAR not existed. Figure 1 pro-
vides some graphical evidence to support the use of the differ-
ence-in-differences approach. The figure plots the trends in
neonatal mortality averaged by focus country status. The solid
line is the average for treatment countries, while the dashed
line is the average for non-treated countries. The vertical line
at 2004 indicates the first year in which PEPFAR could have
plausibly had an effect on neonatal mortality, since disbursed
funds would not have reached focus countries any earlier than
2004. The figure shows that the trends prior to the 2004 for
focus and non-focus countries were parallel, providing
evidence that the basic assumptions underlying the differ-
ence-in-differences method are fulfilled.

We estimate the following difference-in-difference model:

yit ¼ ai þ kt þ T itbþ X itcþ eit

where subscript i indexes countries, subscript t indexes time in
years, y is the annual percentage change in neonatal mortality
rate, a is the country-specific intercept, k is the year-specific
intercept, X is a vector of covariates, and e is the error term.
The coefficient on treatment T, b, captures the effect of inter-
est: whether PEPFAR affected the rate of change of neonatal
mortality trends in focus countries compared to non-focus
countries.

One potential concern with using annual percentage changes
in neonatal mortality rates as our dependent variable is the
problem of serial correlation. Neonatal mortality levels are
highly serially correlated, and while we worry that the annual
percentage change transformation may also exhibit serial cor-
relation, a test for serial correlation does not provide strong
evidence to reject the null hypothesis of no serial correlation.
However, because naive standard errors are biased downward
in the presence of serial correlation, we choose to err on the
side of caution. We follow Bertrand, Duflo, and Mullainathan
and address the potential serial correlation problem by cluster-
ing standard errors at the country level. We also use the block
bootstrap method to estimate standard errors. Both methods
represent major improvements over a parametric approach
that specifies the autocorrelation structure for the error term
(Bertrand, Duflo, & Mullainathan, 2004).
5. RESULTS AND DISCUSSION

Table 8 shows the main results for neonatal mortality. In the
model without covariates (column 1), we find evidence of a
substantively small deleterious effect of PEPFAR on neonatal



Figure 1. Trends in neonatal mortality by treatment status.

Table 8. Difference-in-differences regression

(1) (2) (3)

PEPFAR 0.598+ 0.633* 0.569+

(0.351) (0.301) (0.312)
GDP per capita 0.639 0.571

(0.401) (0.358)
Health aid per capita �0.189

(0.160)
Polity �0.0411+ �0.0466+

(0.0236) (0.0241)
Population 4.851* 5.312**

(1.978)
(1.850)

Urbanization 0.00464
(0.120)

Constant �1.495** �82.59* �89.39**

(0.202) (33.41) (29.84)

Observations 441 441 441
r2 0.0434 0.0970 0.0880

Standard errors in parentheses and clustered by country All intercepts
suppressed.
+ p < 0.10.
* p < 0.05.
** p < 0.01.
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mortality rates. Countries that received PEPFAR funding
experienced on average a 0.60% slowing in the rate of change
in neonatal mortality, a result that is statistically significant at
the 0.10 level. Annual percentage changes in neonatal mortal-
ity rates among focus countries range overall years in our sam-
ple from �5.22% (relatively fast annual decreases of mortality)
to 6.01% (relatively fast increases) with a mean of �1.41% and
standard deviation of 1.72. A change of 0.60% is thus less than
a half standard deviation decrease in improvement due to
PEPFAR. The good news is that these findings suggest the
harmful effect of PEPFAR on health systems, at least as mea-
sured by neonatal mortality, is small – enough to slow the rate
of reduction in mortality but not enough to reverse progress or
increase mortality rates.

The model with covariates corroborates our findings from
the baseline model (column 2). The addition of covariates
improves the statistical significance on the coefficient of the
treatment term (p = 0.043), and the substantive size of the
coefficient is marginally larger at 0.63%. Again, an examina-
tion of the coefficients on the covariates indicates that PEP-
FAR slowed mortality improvement rates but did not
reverse progress. In substantive terms, the human toll of the
negative externality is small. A 0.63% slowing in mortality
declines represents, on average, about 2 neonates per 10,000
live births that would have been saved in the absence of PEP-
FAR. Since the average neonatal mortality rate in focus coun-
tries at the time of PEPFAR was about 32 deaths per 1,000
live births (or 320 deaths per 10,000 live births), a substantive
effect of 2 per 10,000 is not a large effect, but not one to be dis-
missed, either. These results provide evidence that targeting
foreign assistance narrowly can have harmful effects outside
the target outcome.

Most of the covariates failed to reach statistical significance.
However, population size is associated with slower reductions
in neonatal mortality, perhaps because as population increases
so too does the challenge of serving that population. We also
find that democracy appears to increase the rate of reduction
in mortality (consistent with studies by Lake and Baum,
Bueno de Mesquita, and Kudamatsu) but not statistically sig-
nificant at conventional levels (consistent with Ross (2006)).
We include both these covariates in the model presented in
column 3 of Table 8, which is the most parsimonious model.
PEPFAR still has a statistically significant effect (p < 0.10),
though it is estimated with less precision.

We conduct several robustness checks. First, we use the
block bootstrap method to estimate standard errors as an
alternate approach to addressing the problem of serial correla-
tion. Bootstrapping is an asymptotic refinement that improves
inference by resampling from our own data with replacement,
calculating standard errors, and using the resulting distribu-
tion to infer the distribution of the original standard error.
This nonparametric approach makes no assumptions about
the structure of the error term. We implement the block boot-
strap, which preserves the underlying autocorrelation struc-
ture by sampling entire clusters (countries) rather than
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individual observations, and thus provides a solution to the
problem of serial correlation. 15 We conduct 1,000 replica-
tions.

As Table 9 indicates, the bootstrapped standard error on the
coefficient on PEPFAR is marginally larger than the clustered
standard error, but it is still statistically significant at the
p < 0.05 level. The block bootstrap method of calculating
standard errors thus reassures us that our standard errors
are not sensitive to a particular serial correlation correction.

Second, we add a covariate for HIV prevalence to the
model, reported in Table 10. We believe there is no direct rela-
tionship between HIV prevalence and annual percentage
changes in neonatal mortality because of the time it takes
for the disease to progress. However, HIV prevalence may
have an indirect effect on mortality rates through the effect
of HIV on the health workforce. Our results are robust to
the inclusion of HIV prevalence, though the statistical signifi-
cance of the estimated effect of treatment falls, perhaps due to
the loss of observations. 16 We also observe that HIV preva-
lence does not attain statistical significance in our model.
We prefer not to include HIV our main model because of this
loss of observations, and because year-to-year variation in lev-
els off HIV within countries is unlikely to affect percentage
changes in neonatal mortality rates. The inclusion of country
fixed effects also accounts for the differences in HIV prevalence
between countries.

The above conclusions are also robust to a variety of
additional alternate specifications. 17 Our covariate-related
robustness checks include additional or alternate covariates
(government health spending, civil war, a different construc-
tion of the health aid variable, and affinity scores), specifying
Table 9. Comparison of standard errors

Coefficient Clustering Block
Bootstrap

No Error
Correction

0.633 0.301 0.320 0.201
Significant at p < 0.05? Yes Yes Yes

Table 10. HIV prevalence

(1)

PEPFAR 0.559+

(0.298)
GDP per capita 0.643

(0.574)
Health aid per capita �0.184

(0.160)
Polity �0.0324

(0.0207)
Population 4.925*

(2.271)
Urbanization 0.00199

(0.117)
HIV prevalence �0.00254

(0.148)
Constant �83.46*

(39.04)

Observations 429
r2 0.103

Standard errors in parentheses and clustered by country Country and year
intercepts suppressed.
+ p < 0.10.
* p < 0.05.
the two economic covariates as percentage changes, and lag-
ging the covariates. Our sample-related checks include a sam-
ple sensitivity analysis, an examination of whether the reduced
effect of HIV prevalence in Table 10 is due to HIV or reduc-
tion of observations, a series of replications using different
windows of observation, a reexamination of our results using
the expanded sample from the Bendavid and Bhattacharya
(2009) paper on PEPFAR. We also examined the robustness
of our results to seven alternate dependent variables covering
other mortality outcomes and immunization outcomes.
Finally, we conduct a placebo test in which we generate
placebo interventions at randomly selected years. Our findings
are broadly robust to these additional tests. 18

Can the patterns we observe above be due to alternative
explanations rather than to PEPFAR itself? Possible explana-
tions include: (1) the greater democratic character of focus
countries, (2) “floor” effects with respect to neonatal mortality
improvements, (3) general success or failure of PEPFAR at its
target goals, and (4) the effects of PEPFAR on maternal
survival and birth. We address each of these alternative
explanations in turn.

A large literature has argued that democracy is beneficial for
the provision of public services. Focus countries are signifi-
cantly more democratic on average compared to non-focus
countries as measured by Polity IV, but non-focus countries
made gains on the Polity scale during this time period while
focus countries have held steady since 2002. We do not think
our results can be attributed to the greater democratic
improvements among non-focus states for two reasons. First,
the halt in democratization for focus countries began well
before the treatment. Second, many of the focus and non-
focus countries are not democracies by any measure. The
mean Polity scores range from .83 to 3.50 for focus countries
and �1.50 to 1.42 for non-focus countries during the years in
our sample. These scores fall squarely in the mixed or “ano-
cratic” range of the Polity scale – well below the 6 threshold
most scholars use to code countries as democratic. We there-
fore do not think that the results we observe can be attributed
to the effect of democracy on health outcomes for our sample
countries.

A second concern is that we may be observing a floor effect
in which the slowing in neonatal mortality improvements
among focus countries is due to the difficulty in achieving fur-
ther improvements. We think it is unlikely that we are observ-
ing a floor effect because both focus and non-focus countries
have average rates of between 30 and 35 deaths per 1,000 live
births, rates that are still far from the actual floor in neonatal
mortality. Developed countries like the United States and
France have levels of mortality that are about 2–5 deaths
per 1,000, and are approaching the true floor. Additionally,
average rates of decline mask significant variation among
focus and non-focus countries, and our results are robust to
country fixed effects. Finally, the annual percentage change
transformation allows us to mitigate some of the floor effect
problem.

A third alternative explanation focuses on the overall effi-
cacy of PEPFAR. Critics have assailed PEPFAR for reasons
besides its potential to generate negative externalities, includ-
ing the program’s emphasis on abstinence programs
(Dietrich, 2007). If PEPFAR has failed in its core mission,
could the results we observe be due to the continued spread
of HIV? Recent evaluations by Bendavid and Bhattacharya
(2009) and the Institute of Medicine (2013) indeed agree that
the program could have done more to prevent the spread of
HIV/AIDS. However, this observation, combined with the
studies’ consensus about PEPFAR’s role in saving lives,
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suggests that our results are not due to the slowdown in HIV
reduction rates. Additionally, as discussed previously, medical
research suggests that HIV is not a direct killer of neonates, as
it generally cannot progress quickly enough to cause death in
the first month of life (Bloland et al., 1996; Bourne et al., 2009;
Newell et al., 2004).

This discussion brings us to a final alternative explanation:
PEPFAR has saved the lives of very ill women who would
have otherwise died and thus not given birth in the absence
of the program. According to this logic, very ill women would
be too sick to give proper care to their babies, who die as a
perverse result of the success of PEPFAR. Although this phe-
nomenon would be a negative externality of PEPFAR, it is not
an externality that operates through the weakening of the
health system. We cannot definitively rule out this possibility,
as data on the counterfactual – pregnant women who did not
receive PEPFAR and subsequently died – are simply not avail-
able. There is some evidence to suggest that becoming preg-
nant while HIV positive is associated with an increased risk
of death, HIV disease progression, progression to an AIDS-
defining illness, and decline in CD4 cell count, all adverse out-
comes (French & Brocklehurst, 1998). However, numerous
studies have found that HIV infection is also associated with
lower fertility (Fortson, 2009; Gray et al., 1998; Juhn,
Kalemli-Ozcan, & Turan, 2013). Moreover, HIV infection is
associated with higher rates of spontaneous abortion (miscar-
riage), and with secondary sexually transmitted infections that
cause infertility (D’Ubaldo et al., 1998; Juhn et al., 2013). Very
ill women were relatively unlikely to have become pregnant in
the first place. Based on this evidence, we believe it is biolog-
ically unlikely that the deleterious effect of PEPFAR on
declines in neonatal mortality can be attributed to the pro-
gram keeping alive mothers who cannot care for their babies.

Our results provide suggestive evidence that targeted aid
programs like PEPFAR may come with an unintended conse-
quences. While PEPFAR has been relatively successful in sav-
ing the lives of HIV/AIDS patients, our findings suggest that it
may have done so at the cost of weakening the capacity of the
state health system. Focus countries have seen a small slowing
in the reduction of neonatal mortality, an indicator that clo-
sely tracks with the performance of the public health system.
PEPFAR does not appear to have harmed state capacity so
greatly that neonatal mortality is increasing. Rather, our evi-
dence suggests that if a harmful effect exists, it is small and
reduces the rate of improvement. These findings should also
be taken together with PEPFAR’s success in saving the lives
of many living with HIV/AIDS (Bendavid & Bhattacharya,
2009).

Unfortunately, our research design and lack of cross-coun-
try data do not allow us to directly test the hypothesis that tar-
geted aid programs harm state capacity, or the mechanisms
through which PEPFAR has harmed the health system as a
whole, for example through internal brain drain or altering
domestic allocation of resources. However, that we do find
evidence of harm suggests that the 2008 expansion of PEP-
FAR’s mandate to include health systems strengthening is well
warranted. 19
6. CONCLUSION

Targeted aid programs, which disburse foreign assistance to
particular programs or issue areas, play an important role in
development today, and comprise some of the largest aid pro-
grams in history. Without a doubt, these programs have
achieved some success in fulfilling their goals, such as reducing
mortality due to malaria or HIV/AIDS, or increasing the
number of children attending school. However, critics have
noted the real and perceived deficiencies of these programs,
including influencing recipient country development priorities,
promoting internal brain drain or absenteeism, and weakening
state capacity more generally by substituting for the state. In
some cases, targeted aid programs are designed with very little
input from the intended recipients. These lines of criticism
reflect a general question about externalities, both negative
and positive.

Our analysis of the health sector and the case of PEPFAR
largely supports these critics’ concerns about the negative
externalities of targeted aid programs. Rigorous tests to iden-
tify externalities resulting from targeted aid are difficult, but
the introduction of PEPFAR, one of the world’s largest tar-
geted aid programs, presented a unique test case to examine
the broader effects of individual targeted programs. We exam-
ined the effect of PEPFAR on neonatal mortality rates as an
indirect test of PEPFAR’s effect on public health systems in
focus countries. Interventions that reduce neonatal mortality
are highly dependent a functioning public health system, and
we find evidence that neonatal mortality fell more slowly in
countries that received PEPFAR funding. While this evidence
is far from conclusive, it does suggest that the aid critics have
been right to worry that the proliferation of targeted aid pro-
graming may have harmful unintended consequences on the
state’s ability to provide for sustainable development solutions
within its own borders. Future research should explore the
conditions under which negative externalities occur, as well
as the mechanisms through which targeted programs might
harm state capacity.

Our findings contribute to the literature on foreign aid and
to the international political economy literature more gener-
ally. Few cross-national studies have found any evidence that
foreign aid improves growth, and our finding suggests that in
some cases, foreign aid can unintentionally hamper develop-
ment efforts even as programs are successful in achieving their
own goals. Our findings about the negative externalities of tar-
geted aid are in line with other research that finds foreign aid
can produce “Dutch Disease” effects in the economies of reci-
pient countries, as well as recent observations about the effects
that World Bank recruiting has had on the skilled labor force
in countries where the Bank maintains local offices. 20 Indeed,
for all the good that policymakers and donors intend with for-
eign assistance programs, unintended consequences may be
characteristic of a wide variety of aid programs. Although
we do not directly examine the relationship between specific-
ity, magnitude, and recipient autonomy, our results do suggest
that when very large amounts of foreign aid are disbursed for
highly specific programs and managed in a way that minimizes
recipient autonomy, negative externalities can occur.

For policymakers, this finding suggests that donors should
be cautious in how and where they allocate aid, and how aid
programs are designed. Targeted programing has both benefits
and drawbacks. Such aid may have a greater likelihood of
achieving the intended outcome, but perhaps also greater
potential for unintended negative consequences. Evidence
from this paper, combined with previous research by
Bendavid and Bhattacharya (2009) and others, suggest that
the test case of PEPFAR has come with a tradeoff: reducing
deaths due to HIV/AIDS, but slowing the decline in neonatal
mortality. This finding suggests that caution, or at least careful
consideration, is warranted with respect to other targeted pro-
grams both in health and other sectors. PEPFAR has saved
many lives of those living with HIV/AIDS, especially adults,
but the evidence we have presented here suggests it has done
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so at the cost of the broader health system. Whether the net
effect of PEPFAR on social welfare has been positive or neg-
ative is a question we cannot and do not attempt to answer
here. Rather, we seek to employ the case of PEPFAR to high-
light the broad range of effects, both intended and unintended,
that targeted aid may have. We urge policymakers to carefully
consider the full range of effects a particular aid program may
have on human, economic, and political development before
program implementation begins. We do not advocate that tar-
geted aid programs should necessarily be avoided. We do sug-
gest, however, that donors be cognizant of how their actions
and investments may alter incentives for both development
partners and recipients of aid. Finally, we suggest that deci-
sions regarding the allocation of aid, especially those involving
difficult trade-offs in development priorities, should include
those with the greatest stake – aid recipients.
NOTES
1. Targeted aid is similar to but distinct from traditional project-based aid
as well as program support. Project aid refers to the financing of specific,
individual, isolated projects (Cordella & Dell’Ariccia, 2003; Leiderer, 2012;
Mavrotas & Outtara, 2007). These projects may or may not be within a
single sector, and may or may not address a single highly specific
development problem. Program support, also known as program-based
approaches, refers to foreign aid that supports a national development
strategy, a sector program, or a thematic program of a specific organization
(OECD, 2008b). Program support can be delivered in the form of sector-
wide approaches (SWAps), sector and budget support, or basket funding
(Leiderer, 2012). Targeted aid occupies a conceptual space that blurs these
lines: it may be delivered as program support or as project support, but
rarely (if ever) as budget support. Additionally, targeted aid implies that the
aid is intended to address a single, highly specific development problem,
which is not always the case with either program support (which tends to be
more general) or project aid (which tends to support individual, isolated
projects that are not part of a larger program targeted at a single issue).

2. While the magnitude of PEPFAR relative to government spending on
health varies across focus countries, PEPFAR accounts for between .86%
and 326% of government health spending across focus countries in the
period from 2004 to 2009. PEPFAR accounts for more than 100% of
government health spending in a total of fourteen country–years in five
focus countries (Kenya, Rwanda, Ethiopia, Uganda, and Mozambique).
The range of PEPFAR spending per country–year varies from US$16.8
million to US$590.9 million. In more than half of the country–years, the
United States has spent more than US$100 million.

3. Because the Obama Administration broadened the goals of PEPFAR,
partially in response to criticism about the program’s targeted nature, we
confine our analysis to outcomes during the first phase of the program
(2003–09).

4. One effort in this regard has been the Center for Global Develop-
ment’s Quality of Official Development Assistance, but even this study
does not examine the effect of different variables, such as ownership, on
development outcomes such as health or education.

5. For example, data available from Service Provision Assessments,
conducted by the Demographic and Health Surveys program, find that in
African countries, state facilities comprise a large majority of the total
health facilities in the country. Representative facility samples find the
following percentages of state-managed or state-funded facilities out of
total facilities: Kenya 50%, Zambia 64%, Tanzania 65%, Ghana 67%,
Uganda 76%, and Rwanda 82%.

6. The shift in PEPFAR’s mission away from targeted assistance is not
necessarily indicative of a broader shift in foreign aid allocation. Many
private organizations, especially smaller organizations, continue to target
aid in a very narrow manner.
7. Author calculations using PEFPAR country fact sheets available at
www.pepfar.gov and the Institute for Health Metrics and Evaluation,
Financing Global Health 2013: Transition in an Age of Austerity. Seattle,
WA: IHME, 2014. See also Figure A3 in the Online Appendix.

8. The counterfactual is much more difficult to construct for other targeted
aid programs, such as the Global Fund and the Global Environment
Facility, which are active in many more countries compared to PEPFAR.

9. Ideally, we would also like to investigate the effect of PEPFAR on civil
service employment, absenteeism rates, and recipient government funding
for HIV and the health sector more broadly, but data on these measures
do not exist. We therefore concentrate only on health outcome data.

10. We follow common practice in the literature on African development
and exclude the five small island states (Cape Verde, Comoros, Mauritius,
Sao Tome and Principe, and Seychelles) from the analysis.

11. HIV prevalence data are from the World Development Indicators
from 2011. The WDI data in 2011 do not include prevalence rates for the
Democratic Republic of the Congo or Ethiopia. We used UNAIDS data
to determine whether DRC had a generalized epidemic. We used updated
2013 WDI data for Ethiopia, but prefer not to use the updated figures for
the entire sample because these figures represent corrected estimates that
would not have been available at the time of determining selection into
PEPFAR.

12. Although focus countries have lower levels of neonatal mortality,
these means should not be thought of as close to the floor. As a point of
comparison, the United States has an average level of 4.68 deaths per
1,000 live births while France has an average level of 2.59 deaths per 1,000
live births for this time period.

13. PEPFAR budget reports give no indication that funds were disbursed
prior to federal Fiscal Year 2004, which runs from October 1, 2003 to
September 30, 2004. To receive money, organizations had to submit a
proposal, funds had to be disbursed to the recipients, and the recipients
have to spend the money. We therefore think that despite the January
2003 authorization date, the program could not have had much effect prior
to January 2004.

14. IHME reports health aid disbursements to recipients by program
area, such as to malaria programs, health sector program support, and to
maternal, neonatal, and child health. We total disbursements for all
program areas that could plausibly affect neonatal mortality except for
disbursements designated for HIV/AIDS. The resulting sums may still
contain some aid monies used for HIV/AIDS-related work but not
identified as such. However, the inclusion of non-PEFPAR-related HIV/
AIDS assistance would bias against finding a result of PEPFAR on health
outcomes.



AID EXTERNALITIES: EVIDENCE FROM PEPFAR IN AFRICA 293
15. See Bertrand et al. (2004) for a discussion about the block bootstrap
and its applications in difference-in-differences research designs.

16. We provide evidence in the Appendix suggesting that the loss in
significance is at least partially due to the loss of an entire cluster of
observations representing the Democratic Republic of the Congo rather
than from the loss of a statistically influential country.

17. Supplemental tables are available in an Online Appendix at http://
dx.doi.org/10.1016/j.worlddev.2014.10.001.

18. In all of our robustness tests, the coefficient on PEPFAR remains
positive and roughly the same magnitude (ranging between .504 and .717).
The precision of this estimate is somewhat sensitive to model specification.
19. Ideally, a direct test of mechanisms would examine how PEPFAR
affected government health budgeting, the supply of health workers in the
state sector versus the NGO or HIV sectors, or wages of health workers in
the NGO or HIV sectors. Unfortunately, reliable data simply do not exist
(even the number of doctors in a country are not reliably estimated when
the number is reported at all). Because of the absence of data that allow us
to test for mechanisms, we again emphasize that our results should be
interpreted cautiously as a suggestive evidence.

20. We are grateful to an anonymous reviewer for drawing our attention
to these issues.
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