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ABSTRACT 
 

 The fungibility of health aid funds has been identified in several studies. The significance 

of this unintended effect on recipient government behavior is not clear, though it is commonly 

considered negative. This paper seeks to expand upon previous findings by identifying if there is 

a correlation between fungibility and lack of democratic values, government corruption, or high 

aid dependence. I hoped to identify or rule out correlations that demonstrate that fungibility of 

aid is a concerning characteristic of today’s development practice. While some studies have 

found that fungibility is predicted by measures of democratic values, such as being a democracy 

or having a free press, the findings have not been consistent. In my model, I found that having a 

free press and lower inequality seems to reduce fungibility, while being a democracy seems to 

increase it, though I believe the latter observation is due to outliers in the data. I found that high 

corruption is a marginally significant predictor higher fungibility, while high aid dependence was 

not a significant predictor of fungibility.  
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I. INTRODUCTION 
 

Governments, aid practitioners, and academics continue to disagree about the effectiveness 

of development assistance. Some countries have been receiving foreign aid for over 50 years and 

continue to struggle, while others received aid for only a short period and then prospered. Far more 

countries fall somewhere in the middle of this spectrum. In addition, there are many other variables 

such as war, corrupt leadership, disease, and natural disasters that may also contribute to a country’s 

stagnant growth, making it hard to observe the true impact of aid. According to the Organization of 

Economic Cooperation and Development (OECD), in 2013, the world spent $134.8 billion dollars 

in development assistance (“Aid to developing countries…”). Table 1, which contains data from 

the World Bank with a wider definition of aid transfers, puts that number even higher at $922 

billion in 2013. It is unknown where some of these funds have gone, or if they were all used for 

their intended purposes.  

One possible unintended effect of aid is that it changes the composition of recipient 

government spending, or crowds it out (Chatterjee et al.). The promise of foreign aid may crowd 

out government spending increases, causing governments to divert their own funds to other uses, 

and making aid funds ultimately fungible (Wagstaff). This reaction to foreign aid has significant 

policy implications for both donor and recipient countries, such as implying that foreign aid is not 

the best way to support growth, or that more conditions need to be put on aid packages.  

Several studies have found that development assistance is fungible, or in other words, that it 

doesn’t always go to finance the sector or program it was intended to finance (see e.g. Feyzioglu et 

al.). It is traditionally believed fungibility is a negative thing, but this has not been definitely 

proven. Some work has been done to explore which types of aid are more fungible, but an area that 
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has not been studied extensively is the political environment or country characteristics that make 

fungibility more likely.  

My hypothesis is that fungibility is something the donor community should worry about 

because it is correlated with negative recipient country characteristics such as a lack of democratic 

values, high dependency on aid, or government corruption. This paper will reproduce the findings 

that health sector aid is fungible and expand on them by seeing if this fungibility is correlated with 

these negative characteristics. It is possible that aid money is being moved to other causes the 

government deems worthy, or as some fear, that the aid money is making its way into the pockets of 

corrupt officials. This study will not definitely answer this question, but I hope that the findings will 

ignite further discussion into the causes and consequences of aid fungibility, as well as the policy 

implications.  

In Section II, I will discuss the background issues and definitions pertinent to aid fungibility 

as well as give a review of the relevant literature. I will then explain the theoretical framework of 

my extension to existing studies in Section III. In Section IV, I will explain the data sources and in 

Section V I will demonstrate the empirical model. In Section VI, I outline the results of my model. I 

conclude with the discussion of my findings and the policy implications they have in Section VII.  
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II. BACKGROUND AND LITERATURE REVIEW  
 

In this section, I will explore relevant issues and definitions around the discussion of aid 

fungibility. Specifically, I will give an overview of aid assistance and aid fungibility. I will also 

frame the issue of fungibility using the existing literature.  

i. A Brief History of Development Assistance 
 
Development aid is either a very new idea or a very old one, depending on how you look at 

it. It is new in the sense that it has only formally been around since the 1940s, but it is old in the 

sense that it was intended to be a short endeavor that has gone on for 60 years. The U.S.’s first law 

dealing with foreign aid came in the form of the Marshall Plan in 1948. The purpose of the 

Marshall Plan was to rebuild war torn countries in Europe after World War II (“Marshall Plan”). 

The Marshall Plan legitimized and was the first step toward institutionalizing U.S. foreign aid. 

Today, the U.S. and many developed countries have aid agencies that distribute funds and manage 

projects around the world.  

In Table 1, worldwide net aid totals and health aid totals are listed from 1995 to 2013, as 

compiled by the World Bank and the Institute for Health Metric and Evaluation respectively. 

Figure 1, a graph of the net aid totals from this period, displays a steady upward increase in aid 

transfers. The upward trend during this period is consistent with the trend since the 1940s. Figure 2 

highlights aid flows to countries in Africa. It is evident that aid received by African countries has 

ballooned since the mid-1970s.  

An upward trend in aid over decades raises questions about the effectiveness of aid. Why 

are we giving more aid every year? Is the world becoming more connected, making us feel more 

responsible for the suffering of others? Do donor countries use aid to maintain influence in 
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developing nations? These questions are beyond the scope of this study, but are related to the 

consequences and motivations of development aid.  

Table 1: Worldwide Net Aid and Health Aid by Year from 1995-2013 (Billions of 2012 USD) 
Year Net Aid Health Aid 
1995 571.3 4.29 
1996 539.8 4.51 
1997 509.5 4.49 
1998 554.8 5.09 
1999 564.5 5.20 
2000 557.2 5.27 
2001 606.2 5.46 
2002 656.6 5.27 
2003 676.7 7.25 
2004 690.4 8.33 
2005 856.7 9.57 
2006 804.2 10.40 
2007 741.3 11.73 
2008 815.1 14.00 
2009 826.7 15.34 
2010 841.4 17.45 
2011 849.9 18.20 
2012 827.5 18.18 
2013 922.7 7.96 
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Figure 1: Increasing Worldwide Aid Totals from 1995-2013 
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Figure 2: Increasing Aid Flows to Africa, disaggregated by country (1960-2013) 

 

After 60 years, there is continued debate and study into the effectiveness of development 

assistance. Important research is being done into the mechanisms that make aid more or less 

effective, specifically in how it affects recipient government behavior and the importance of the 

policy environment. Some studies have considered how the form of aid, such as direct government 

transfers or project support, relate to its effectiveness, while others consider unintended 

macroeconomic effects of large amounts of aid.  

Sebastian Edwards, a professor at UCLA, splits aid practitioners and development 

economists into three camps, which can be used to organize most of the literature and opinion 

pieces that are written about development aid. The first is the group that believes that aid has been 
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ineffective or even harmed developing countries throughout the years.  Two well-known 

economists in this camp are William Easterly and Dambisa Moyo. The second camp is the group 

that believes that we haven’t given enough aid for countries to develop. This group includes 

economists such as Jeffrey Sachs or Joseph Stiglitz. The final group Edwards outlines can be 

thought of as researchers looking at how aid helps or harms developing countries, as well as better 

tools we can use to examine the effects of aid. He lists William Collier, Abhijit V. Banerjee and 

Esther Duflo as examples of researchers in this group (Edwards 2014).  

As the world continues to face new challenges such as global warming and terrorism, aid is 

also continuing to evolve. Ngaire Woods gives three challenges of aid in a post 9/11 world. The 

first he says is the changing of goals from poverty alleviation toward strategically using aid to 

address security concerns. The second is that money is harder to obtain and justify after spending 

billions in the wars in Afghanistan and Iraq. Finally, he says it is increasingly problematic that 

donor governments are not coordinating their efforts rather than pursuing their own geopolitical 

priorities (393). With these new challenges, it is more important to understand when and how aid is 

effective.  

ii. Aid Effectiveness and Policy Environment  
 

Some countries have developed more successfully than others in the last 50 years. Figure 2 

is a choropleth graph displaying the total aid received by individual countries in 2013. It reveals 

that aid funds are currently concentrated in African and South East Asian countries, but not why 

this is the case.  
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Figure 3: 2013 Development Aid by Country 

 

Many factors contribute to growth, such as leadership, natural resources, and conflict, but 

we are able to identify some common trends in successful countries. For example, if we look at the 

development of the Asian Tigers (Taiwan, Hong Kong, Singapore, and South Korea), we see that 

policy matters. These countries developed through the combination of interventionist government 

policies that improved the investment climate, making way for private enterprise. It was good 

government policy that facilitated the sustained growth these countries have seen over the last five 

decades (Rodrik). The Asian Tigers at one point received development aid, but were able to grow 

enough to no longer need it. It is difficult to know if aid helped or hindered these successful 

policies.  
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There is some evidence that countries with good policy make better use of aid. Burnside and 

Dollar find that aid is more effective in good policy environments. They also confirm that “aid is 

fungible and tends to increase government spending proportionately, not just in the sector that the 

donors think they are financing” (2000). They do not however, identify if poor policy environments 

lead to greater fungibility or if fungibility is associated with aid being less effective.  

iii. Health Development Assistance   

  
Aid is increasingly funding health projects delivering things such as vaccinations, malaria 

treatment, and HIV/AIDS medications. This aid is often referred to as development assistance for 

health or DAH. The U.S. has two large public heath programs working in countries around the 

world, the Presidents Malaria Initiative (PMI) and the President’s Emergency Plan for AIDS Relief 

(PEPFAR), which made up a most of the $9 billion in U.S. global health funding in 2014 (“U.S. 

Funding for Global Health”). Health sector aid is the focus of this paper due to its increasing size 

and the more intuitive and measurable path of inputs to outputs and outcomes. Health development 

assistance that is given directly to governments is called DAHG, while the portion of the health 

expenditure that is domestically sourced by recipient governments is called GHES. The total public 

expenditure on health in a given country is equal to its GHES plus its DAHG (Dieleman and 

Hanlon 2014).  

A trend in aid since the late 1990s has been the move towards general budget support or 

GBS. Fernandes et al. in their study of GBS’s effect on the health sector say, “a common feature [of 

GBS] is that funds are channeled through the national treasury and are managed according to 

national budgetary procedures” (1440). They go on to say that the move to GBS was caused by 

concerns that classical project support had high transaction costs and low sustainability, while also 
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not building national capacity (1442). Aid practitioners hoped that passing money through 

governments, with the right oversight, would help develop their capacity to manage large budgets 

effectively.   

iv. Fungibility and Crowd-out  
 

Devarajan et al. provide a comprehensive illustration of fungibility in their article “What 

does aid to Africa finance?” by saying:  

The concept of fungibility can best be illustrated with an example. Suppose an aid donor 

gives money to build a primary school in a poor country. If the recipient government 

would have built the school anyway, then the consequence of the aid is to release 

resources for the government to spend on other items. Thus, while the primary school 

may still get built, the aid is financing some other expenditure (or tax reduction) by the 

government. This could be problematic, especially from the donor’s perspective, if the 

released resources of the government end up financing “unproductive” public 

expenditures. (334) 

Devarajan et al. continues by saying that at least anecdotally, we have known that aid is fungible 

since the 1950s. However, it wasn't until the 1990’s that quantitative work was conducted on this 

issue. Since it began, these studies have shown fungibility in certain sectors of aid, at certain 

government levels and in certain countries, but have not provided conclusions on the types of 

environments that make fungibility more likely (334).  
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v. Existing Literature 

 
As early as 1990, Pack and Pack studied fungibility in Indonesia. In their study they found 

that fungibility was not present and that most development aid was spent on its intended sector. 

They also found that aid stimulated overall public expenditures. They acknowledge that the findings 

of looking at a single country are have limited applications (194). In addition, the fact that they had 

quality data from the Bank of Indonesia may indicate that Indonesia is a special case where 

fungibility may be less likely due to better record keeping and transparency during the period 

studied.   

In 1993, Pack and Pack conducted another similar analysis of the Dominican Republic. This 

time they found very different results from their study of Indonesia. They found that aid was 

fungible and that it was being reallocated to things such as deficit and debt reduction. Pack and 

Pack assert that an important difference between the two countries was the magnitude of the aid 

they received. Indonesia received 4 percent of its GDP on average from foreign aid while the 

Dominican Republic only received 1 percent on average. They argue that the larger size made it 

easier for donors to monitor where the money went (264).  

The researchers Feyzioglu et al. (1998) found that aid was fungible in certain sectors. 

During the period that they were conducting their research, one of the biggest concerns was that 

reallocated recipient government funds due to aid were being used to finance military investment, 

and thus aid money was inadvertently supporting military growth rather than meeting the basic 

needs of citizens. Their sample contained observations from 38 countries in the years 1970 to 1990. 

They found that most aid is fungible, particularly in sectors such as agriculture, energy, and 

education (54).  
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Bokhari, Gai and Gottret (2007) express some concern about GBS in their research to 

identify a link between government health expenditure and the health outcome indicators “under 

five mortality” and “maternal mortality”. They did find that government health expenditure reduces 

these mortality indicators. They also acknowledged evidence of crowd out due to aid funds given 

directly to government health budgets. They assert that donors must be very careful when fungible 

aid is crowding out government spending because it means certain sectors may be very vulnerable 

to fluctuations in aid financing, as once funds have been allocated elsewhere it is hard to bring them 

back if aid money disappears (272).    

In 2007, Van de Walle and Mu looked at fungibility in Vietnamese rural road development. 

They examine the impacts of specific project support, rather than budget support, making it easy to 

measure if their inputs had desired outputs (in miles of roads). They find that less roads than 

intended were built, but that project support monies largely stuck to that sector, or that fungibility 

was not present (20).  

In another study in Vietnam in 2008, Adam Wagstaff conducted a study of fungibility in 

Vietnam’s health sector. His paper is unique from others in that instead of focusing on intersectoral 

fungibility, he looks at intrasectoral fungibility. He found that there was no intersectoral fungibility 

present, or that health aid did not cause a reallocation of government funds to other sectors. He did 

find that health aid was intrasectorally fungible, that it caused a reallocation of funds between 

provinces. His study proved inconclusive about the impacts of fungibility on the efficacy of health 

aid money.  

Chatterjee, Giuliano, and Kaya (2012) sought to explore crowd out. Most aid is treated as a 

supplement to government spending by donor countries, when in reality it may be crowding out or 
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substituting for domestic government spending. They found that aid does crowd out government 

expenditure and that as much as 70 percent of the aid in their sample was fungible. They also find 

that some categories of aid are more fungible than others, with social infrastructure aid (such as 

health and education) being less fungible than investment aid (22). 

vi. Contributors to the Fungibility of Health Aid   

 
Dieleman et al. give two contributing factors to the fungibility of health aid. They write, “In 

an environment characterized by an increasing share of aid for health but relatively constant 

government prioritization, it is plausible that rational governments reallocate funds and displace 

domestic government health expenditure” (1755).  This account displays the mismatch between the 

priorities of aid donors and of recipient countries. Devarajan et al. found, in their study of aid across 

sectors to Africa, that as the number of donors to a country rose, so too did the degree of fungibility. 

Both of these assertions of the cause of fungibility have policy implications. The first reasoning 

points toward the need for greater conditions placed on aid if donors want to see their vision 

prioritized. The second reason points to a need for more investigation into what happens when 

multiple donors are giving to the same country and perhaps the need for greater coordination 

between donor countries.  

vii. The Debate Over Aid Fungibility   

 
Though the fungibility of aid has been anecdotally understood for decades and confirmed by 

several studies, it is still a controversial issue. In 2010, Lu et al. found a high amount of fungibility 

in health aid using the data from the International Monetary Fund (IMF), the World Health 

Organization (WHO), and the Institute for Health Metrics and Evaluation (IHME). This paper 
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received a lot of attention in the general press, creating increased discourse around the efficacy of 

aid, and in particular a lot of concern about where government funds are being averted (Cheng).  

Van de Sijpe (2013b) challenged Lu et al.’s results using different data from the Credit 

Reporting System (CRS) and the Organization of Economic Cooperation and Development 

(OECD). He found that fungibility depended on the type of aid, and that health aid displacement 

was not statistically different from zero. Van de Sijpe used a different data set because he argued 

that the IHME data did not distinguish between on- and off-budget aid. Most recently, Dieleman, 

Graves, and Hanlon rejected Van de Sijpe’s claim and reran Lu’s model using the same data sets 

with the addition of a few more years of data. Their results are consistent with those found by Lu et 

al., and they conclude that aid is significantly fungible (1762).  

Other researchers have asserted that the presence of fungibility and crowd out should not 

necessarily be a cause for concern at all. In 2001, McGillivray and Morrissey examined concerns 

about fungibility. They assert that fungibility should not be the main concern, but instead we should 

focus on “aid impacts on total spending and financing and how spending plans are implemented.” 

They conclude that findings of fungibility are more related to inefficiencies in recipient government 

budgeting and a lack of coordination between donor countries, and that these are the principal 

problems that need to be addressed (133).   

Owen Barder, a professor at the London School of Economics and fellow at the Center for 

Global Development, gives several reasons not to be concerned about fungibility. He says that it is 

important not to just assume that averted funds are lost or wasted. He says that donor priorities 

often follow trends and do not always align with recipient government priorities. HIV for example 

receives a disproportionate amount of aid compared to its burden of disease. Grepin found in 2012 
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that there is evidence that the large amounts of money earmarked for HIV have actually reduced the 

percentage of immunizations given to prevent other diseases. This is likely related to the fact that 

developing countries have limited health capacity and workers, which are being redirected to HIV 

treatment. The reallocation of funds away from sectors being supported by donors to less supported 

sectors could be a sign that recipient governments are making calculated decisions and doing 

exactly what mature governments do: designing a budget (Barder).  

viii. The Implications of Fungibility  
 
As I have previously stated, it is not entirely clear that fungibility is a bad thing.  However, 

there is good reason to be concerned about fungibility when we consider how to distribute aid in the 

most effective way. For example, as Devarajan et al. highlight, for countries that are highly aid 

dependent and show fungible aid, any reduction in aid would be very damaging because it would be 

“equivalent to a decrease in the country’s own revenue” (352).  

It also has been shown that countries are more sensitive to aid increases than decreases 

when it comes to their own spending. For example, this would mean that a country will reduce its 

own spending in one sector in response to an aid increase in that sector, but if that aid decreases 

they are not as quick to increase their own spending to replace it. This could mean that aid causes 

larger financing gaps in the long run. Farag et al. find evidence of partial fungibility in their 2009 

study of health sector aid and impress concerns about the negative effects of aid volatility due to 

this fungibility. They state “ As donor funding for a donor’s priority activity is reduced or stopped, 

it is difficult for the government to shift resources back to this activity after committing funds for 

other purposes. Donor funding may end up disadvantaging donor’s priority activities in the long 

run” (1052).   
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ix. My Contribution  

My contribution to the literature will be first to establish evidence of under-spending in the 

health sector due to health aid fungibility using the Institute for Health Metrics and Evaluation 

(IHME) data sets used by Lu et al. and Dieleman et al (2013). I will then try to identify if there is a 

correlation between this under-spending and country characteristics such as lack of freedom, high 

dependency on aid, and government corruption. I hope that this will shed some light on whether the 

fungibility of aid should be a concern for donor countries. In the next section I will outline the 

theoretical framework I am using.   
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III. THEORETICAL FRAMEWORK 
 

When Lu et al. released their findings of high aid fungibility, some people were surprised 

and outraged, while others expressed that this had always anecdotally been known. Those who were 

outraged felt that the fact that aid reduced domestic government spending was a sign of corruption 

and aid’s stunting effects on developing nations. My model seeks to capture whether there is a 

correlation between the fungibility of aid and negative characteristics of recipient countries such as 

limited political freedoms, government corruption, and high aid dependence. 

 

Actual Government Health Sector Spending/Predicted Government Health Sector Spending =  

f (Lack of Political Freedoms or Democratic Values, Government Corruption,  

                                                   High Aid Dependence, D, µ)                                             (1) 

  

I am using indicators of a democratic system, political and press freedoms, and inequality 

indicators as a proxy for democratic values being present in the country. Democratic values, 

through electing governments or free and open press, are assumed to imply a level of citizen 

oversight over the government. If it is shown that fungibility is correlated with a lack of democratic 

values, it may be a sign that recipient governments reallocate their budgets when receiving aid 

because they do not fear citizen oversight or a challenge to where the money is being moved. This 

could indicate that fungibility is a cause for concern because the government can improperly use 

funds with impunity.  

 The second explanatory variable is government corruption. High levels of government 

corruption indicate that it is much harder to follow where reallocated funds are going. If 
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government corruption is correlated with fungibility, it may be a sign that corrupt recipient 

governments are taking advantage of aid money by letting it replace funds and then pocketing the 

reallocated funds. This would also be an indication that fungibility is a cause for concern.  

 The final explanatory variable in the model is a high level of aid dependence. A high level 

of aid dependence on it’s own is not an obviously negative thing in the way that corruption is 

negative. However, when fungibility and high aid dependence are correlated it is a cause for 

concern because it means that those highly dependent countries will be more sensitive to aid 

shocks. As previously cited, Devarajan et al. found that for countries that are highly aid dependent 

and show fungible aid, any reduction in aid would be very damaging because it would be 

“equivalent to a decrease in the country’s own revenue” (352). Thus, if aid fungibility and a high 

dependence on aid are correlated, it will be further evidence that fungibility is not an innocuous side 

effect of aid transfers, but an indication that practitioners should reconsider the methods being used 

to give development assistance, because it may be causing more damage in the long-run.  

 In the next section, I will detail the data I am using, including the sources or derivations of 

the independent and dependent variables.    
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IV. DATA 
 

 I derived the majority of my data from the World Bank. Other sources of data included 

Transparency International, Freedom House, and the Institute for Health Metrics and Evaluation. 

The observations are identified by country year. The data for each variable are collected annually 

and reported for the years of 1995 to 2013. There are 116 unique country observations observed. 

Country names are reported using the World Bank standards. This creates a panel dataset with 583 

unique observations used in the final equation. In Table 2, I give the descriptive statistics of each of 

the variables.  

i. Dependent Variable  

 
 The dependent variable is a ratio of actual government health spending to predicted 

government health spending. I created predicted government health spending by regressing actual 

government health spending on health development aid, GDP, GDPPC, population, net aid for the 

given year, urban population, and life expectancy (equation 2). The interpretation of this variable is 

not straightforward, but generally if an independent variable increases this ratio I am interpreting 

actual government spending is closer to predicted spending and thus there is lower fungibility. If an 

explanatory variable decreases this ratio, then actual government health expenditure is moving 

away from predicted health expenditure and thus more fungibility is present. Throughout the paper 

I will refer to this ratio as the health expenditure ratio.  

ii. Independent Variables  

  
 I study three primary explanatory variables of interest. These include democratic values, 

corruption perception, and high aid dependence.   
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 The first explanatory variable I explore is democratic values. Democratic values were 

measured four ways using data from Freedom House International and the World Bank. The first is 

variable was Freedom House’s Electoral Democracy designation. The Electoral Democracy 

designation is simply an annual report of a country’s status as an electoral democracy in the 

measured year. This is coded as a dummy variable, equal to 1 if a country is an electoral democracy 

and 0 if is not. The second variable is the Freedom in the World classification by country and the 

third is the Freedom of the Press score. The Freedom in the World designation is separated into four 

categories, which are free, partly free, not free, and worst of the worst. This designation is based on 

how a country scored in two categories related to its citizen’s political rights and civil liberties. 

These designations have been coded as a dummy variable, with 1 equal to free or partly free, and 0 

equal to not free or the worst of the worst. The Freedom of the Press score are assigned from 0 to 

100, with 100 being the least free. These scores are based on responses to an annual survey given to 

a range of experts inside and outside of the 199 countries observed. This variable was coded as a 

dummy variable with 1 equal to having a free press and 0 if the press is considered partly free or not 

free. Finally, the GINI index is used as reported by World Bank. The GINI index measures the level 

of income inequality in a country, where 0 is perfect equality and 100 is perfect inequality.  

 The second explanatory variable of interest is the level of corruption in a country using the 

Corruption Perception Index (CPI). Transparency International has been reporting the CPI annually 

since 1985. It is based on reports from experts around the world as well as people living in and 

around each of the countries scored. The score is designated from 0 to 100, where a low score 

indicates high levels of corruption while a high score indicates lower levels of corruption, so for 

example a score of 100 would means a country is perfectly clean.  
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 The third explanatory variable is the size of net aid received compared to a country’s GDP. 

This is a variable I have created from World Bank data on Net Aid and country GDP. Both sets of 

data are reported annually. This variable is reported as a percentage, for example “the net aid that 

country X receives is 50% as big as its GDP in a given year.”  

 I also control for a number of other factors that may influence aid fungibility. The first two 

are GDP and GDP per capita (GDPPC) in 2012 USD, as reported by the World Bank in. The third 

is development assistance to the health sector as reported by the Institute of Health Metrics and 

Evaluation and total net aid as reported by the World Bank, both in 2012 USD. I also included 

government health expenditures and population of each country as measured annually by the World 

Bank. To control for the existing strength of the health sector in a country, I have included life 

expectancy, as reported annually by the World Bank. The squared version of net aid received is also 

included.  

iii. Limitations of the Data 

 
 The data used have limitations, regardless of the reputability of the final sources reporting 

the figures, due to the variation in reliability of the primary source, which are governments. This is 

probably exacerbated in developing countries, which are the main focus of this study, due to 

possible corruption, instability, or lack of capacity. It is hoped that the relatively large data set will 

compensate for errors in the data collection or reporting. In the next section, I lay out the empirical 

equations I estimate.   
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Table 2: Descriptive Statistics  
Variable Observations Mean Std. Dev. Min Max 
Aid2GDP 7,743 7.224 11.635 0 168.420 
CPI 2,609 4.310 2.220 0.4 10 
Democ 4,757 0.602 0.490 0 1 
DevAssisHealth  3,803 5.15e+07 1.11e+08 0 1.08e+09 
lnHealthExpend 3,606 33.929 2.660 27.636 41.684 
HealthExpRATIO   2,477 1.000 0.057 0.840 1.228 
FreePartFree 4,759 0.748 0.434 0 1 
FreePressOnly 4,714 0.362 0.481 0 1 
GDP  9,893 1.30e+12 5.29e+12 1.89e+07 6.85e+13 
GDPPC 9,890 10,636.68 17,333.46 80.910 187,151 
GINI 1,115 39.800 9.878 16.230 69.47 
LIFEEXPECT 12,222 63.267 11.328 19.505 83.832 
NETAID 9,423 3.02e+09 1.08e+10 0 1.49e+11 
NETAID2 9,423 1.25e+20 9.81e+20 0 2.23e+22 
POP 13,401 1.42e+08 5.52e+08 4,279 7.26e+09 
PredicHealthExp 3,110 33.261 0.478 32.209 37.056 
URBANPOP 13,332 49.045 24.990 2.077 100 
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V. EMPIRICAL MODEL 
 

 As explained in the data section, the dependent variable is a ratio of actual government 

health spending to predicted government health spending and is called HealthExpRATIO. It was 

created using the following method:  

 
First, PredicHealthExp was predicted for each observation using the following model:  
 

 

              lnHealthExpend = β0+ β1 αi +β2 τt +β3 DevAssisHealth +β4 GDP + β5 GDPPC     (2) 

            +β6 NETAID +β7 POP + β8 URBANPOP +β9 LIFEEXPECT+ µ                               

 

This model’s predictions were stored as PredicHealthExp and then used create the ratio with 

lnHealthExpend:  

 

                                     HealthExpRATIO= lnHealthExpend / PredicHealthExp                     (3) 

 

I have chosen to use a fixed effects regression to observe how the dependent variables relate 

to the ratio of actual government health expenditure to predicted government health expenditure.  

 

                   HealthExpRATIO  = β0+ β1 αi +β2 τt + β3 Aid2GDP + β4CPI +β5 Democ             (4) 

+β5 FreePartFree +β6 FreePressOnly +β7 GINI +β8 DevAssisHealth  

 +β9 GDP +β10GDPPC+ β11 NETAID +β12 NETAID2 + µ         
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Table 3: Definition of Variables  
Label Variable 

αi Unobserved time-invariant country-specific characteristics (fixed effects) 
τt Unobserved idiosyncratic time shock (fixed effects) 
Aid2GDP Net Aid to GDP % 
CPI Corruption Perceptions Index 
Democ Electoral Democracy Status 
DevAssisHealth  Development Assistance for Health 
lnHealthExpend Natural log of Government Health Expenditure 
HealthExpRATIO   Ratio of actual government health expenditure to predicted government 

health expenditure  
FreePartFree Freedom in the World, 1 if free or partly free, 0 if not free 
FreePressOnly Freedom of the Press, 1 if free, 0 if partly free or not free 
GDP  GDP in 2012 USD 
GDPPC GDPPC in 2012 USD 
GINI GINI Index 
LIFEEXPECT Life Expectancy in years 
NETAID Net official development assistance and official aid received, 2012 USD  
NETAID2 Square of net official development assistance and official aid received  
POP Population 
PredicHealthExp Predicted value of government health expenditure  
URBANPOP Percentage of population living in urban areas  
µ Error term  

 
 In the model I list in Equation 4, the first explanatory variable of democratic values is given 

by the three proxy measurements Democ, FreePartFree, FreePressOnly, and GINI.  The variable 

Democ is a dummy variable where 1=electoral democracy and 0=not a democracy. I predict that the 

coefficient on this variable will have a positive sign, indicating that being a democracy predicts that 

the ratio of actual government spending to predicted spending is higher. I hypothesize that this is 

because democracies have more oversight by the public, and are not able to move funds around as 

freely, and thus have less fungibility. The variable FreePartFree is a dummy variable where the 

designation of free or partly free =1 and not free and the worst of the worst=0. I predict that the 

coefficient on this variable will have a positive sign, indicating that being a free society predicts 

that the ratio of actual government spending to predicted spending is higher. I believe this 
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relationship is analogous to that with Democ, and that a more free society would be able to hold its 

government more accountable than a non-free society. The variable FreePressOnly is a dummy 

variable where free press is =1 and having a partly free or not free press =0. I predict that the 

coefficient on this variable will have a positive sign, indicating that having a free press predicts that 

the ratio of actual government spending to predicted spending is higher. I hypothesize that having a 

free press is an additional way to hold the government accountable and demand budget 

transparency. Finally, the variable GINI is coded so that 0 is perfect equality and 100 is perfect 

inequality. I predict that this variable will have a negative coefficient, indicating that a very unequal 

society would predict that the ratio of actual government spending to predicted spending is lower. 

This variable is being used more as a proxy for how much power the average citizen has in society. 

Higher inequality may be correlated with more corruption and a centering of power at the very top, 

which I hypothesize would lead to more fungibility.  

 The second explanatory variable of interest is government corruption, which is measured by 

CPI.  The variable CPI is measured from 0 to 100, with a higher number indicating that you are less 

corrupt. I predict that the coefficient on this variable will also be positive, indicating that a less 

corrupt government predicts that the ratio of actual government spending to predicted spending is 

higher. If my prediction were consistent with the data, then this would be a sign that fungibility is a 

worrying sign and that there is a chance funds are being reallocated to inappropriate places.  

 The final explanatory variable being studied is high aid dependence. This is measured by the 

variable Aid2GDP, which is the net aid a country received to GDP ratio as a percentage. I predict 

that the coefficient on this variable will be negative, indicating that as the net aid to GDP ratio rises, 

it is predicted that the ratio of actual government spending to predicted spending is lower. If the 
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results were consistent with my prediction, this would be a reason to worry about fungibility 

because governments that rely on aid and show fungibility are very vulnerable to swings in aid 

funding amounts.  

 The remaining variables are being used as controls in the model. The variable 

DevAssisHealth, or development assistance for health, is predicted to have a negative coefficient, 

indicating that increased health assistance lowers the ratio of actual government health spending to 

predicted spending. This negative coefficient could be due to two factors; the first is that as 

expenditures increase they have diminishing returns, making it more likely that a recipient 

government would believe their money could be more useful in a different sector. The second 

related reason is that the more you spend, the less noticeable it becomes if some funding is cut or 

reallocated. The variable NETAID is likely to have a negative coefficient for similar reasons.  

 I predict that the variables GDP and GDPPC will have negative coefficients, indicating that 

as a country’s economy gets stronger, they are more likely to reallocate money to other sectors. 

This variable has interesting implications, even though it is being used as a control variable. If it is 

indeed negative, it could be an indication that fungibility is a sign that as a country develops, it 

gains greater autonomy in developing its own budget, arguably a desirable result.  

 In the next section I will present and interpret the results of the model I have outlined. I will 

then conclude and offer policy recommendations.  
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VI. RESULTS 

Using the empirical model I described above, the following is my description of the 

regression output.  I ran two OLS fixed effects estimations, the first to find the predicted values of 

government health expenditure and the second to test my hypothesis about fungibility and the three 

variables of interest. In both models, I set up the data in panel form, with each observation labeled 

by country year.  I stored the predicted values of the first regression as PredicHealthExp and then 

used these values to create HealthExpRATIO. In the second regression, I regressed this ratio on my 

variables of interest and my control variables. In both regressions I used fixed effects and robust 

standard errors.  

Tables 4 and 5 contain the results the models. Overall, the final model supports some of my 

hypotheses and refutes others.  

Of the four variables I used to approximate democratic freedoms, 2 were significant, 1 was 

marginally significant and 1 was not significant. Democracy status or Democ was negative and 

significant at the 90 percent level of confidence, with being a democracy actually predicting a lower 

health expenditure ratio. If a country was a democracy it was predicted that its health expenditure 

ratio would decrease by 0.002, which is 0.2% of the mean. This is contrary to my predicted 

outcome that being a democracy would make fungibility less likely; here the results suggest that it 

increases fungibility. Due to the fact that this was a very unexpected result, I dug further in to the 

data to see what was causing this. Figure 4 displays visually why I think two outliers in the data 

that are skewing non-democracy health expenditure ratios upward. I had reservations about 

removing these two countries in order to obtain results consistent with my prediction, and have 

decided to include them, while noting that they are possible outliers.   
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                                       Table 4: Regression 1 Results            

 lnHealthExpend 

DevAssisHealth 4.27e-10 
 (1.97)* 
GDP 2.96e-13 
 (4.64)*** 
GDPPC 0.00005 
 (2.29)** 
NETAID 1.38e-10 
 (5.87)*** 
POP 6.27e-11 
 (0.05) 
URBANPOP -0.00020 
 (0.02) 
LIFEEXPECT 0.01453 
 (0.74) 
1996bn.Year 0.01275 
 (0.37) 
1997.Year 0.08788 
 (2.79)*** 
1998.Year 0.12886 
 (4.18)*** 
1999.Year 0.16109 
 (4.52)*** 
2000.Year 0.17344 
 (3.96)*** 
2001.Year 0.23733 
 (5.05)*** 
2002.Year 0.26892 
 (5.56)*** 
2003.Year 0.36508 
 (5.28)*** 
2004.Year 0.42041 
 (5.06)*** 
2005.Year 0.43449 
 (6.08)*** 
2006.Year 0.51319 
 (5.72)*** 
2007.Year 0.57410 
 (5.54)*** 
2008.Year 0.63277 
 (5.57)*** 
2009.Year 0.73368 
 (5.66)*** 
2010.Year 0.74811 
 (5.47)*** 
2011.Year 0.76484 
 (5.30)*** 
2012.Year 0.82723 
 (5.36)*** 
2013.Year 0.89384 
 (5.45)*** 
_cons 31.72748 
 (22.22)*** 
R2 0.59 
N 2,477 

* p<0.1; ** p<0.05; *** p<0.01 
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 HealthExpRATIO 

Aid2GDP 0.00021 
 (0.94) 
CPI 0.00127 
 (1.34) 
Democ -0.00241 
 (1.76)* 
FreePartFree 0.00304 
 (1.25) 
FreePressOnly 0.00447 
 (2.43)** 
GINI -0.00024 
 (1.66) 
DevAssisHealth -3.03e-12 
 (0.81) 
GDP -3.54e-15 
 (2.06)** 
GDPPC -1.49e-06 
 (2.34)** 
NETAID -7.78e-12 
 (2.76)*** 
NETAID2 1.02e-21 
 (1.43) 
1996bn.Year -0.00007 
 (0.03) 
1997.Year 0.00034 
 (0.16) 
1998.Year -0.00233 
 (1.24) 
1999.Year -0.00181 
 (0.87) 
2000.Year -0.00214 
 (1.07) 
2001.Year -0.00179 
 (0.96) 
2002.Year -0.00048 
 (0.23) 
2003.Year -0.00312 
 (1.37) 
2004.Year -0.00295 
 (1.27) 
2005.Year -0.00091 
 (0.40) 
2006.Year -0.00108 
 (0.46) 
2007.Year -0.00108 
 (0.43) 
2008.Year -0.00075 
 (0.32) 
2009.Year -0.00116 
 (0.47) 
2010.Year -0.00042 
 (0.17) 
2011.Year -0.00114 
 (0.44) 
2012.Year -0.00034 
 (0.12) 
2013.Year -0.00013 
 (0.04) 
_cons 1.04798 
 (132.25)*** 
R2 0.19 
N 583 

* p<0.1; ** p<0.05; *** p<0.01 

 

Table 5: Regression 2 Results 
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Figure 4: Increased Health Expenditure Ratio in Non-Democracies may be due to outliers 
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The second significant variable used for democratic values is free press status or 

FreePressOnly. This coefficient is positive and significant at the 95 percent level of confidence, 

indicating that having a free press increases the health expenditure ratio. If a country has a free 

press it was predicted that its health expenditure ratio would increase by 0.005, which is 0.5% of the 

mean.  This is consistent with the relationship I predicted. 

The third variable used to measure democratic freedoms was the GINI index or GINI. It was 

marginally significant with a p-value of 0.1, meaning it was almost significant at the 90 percent 

level of confidence. The coefficient is negative, which is consistent with what I previously 

predicted. If a country increased its GINI score by 10 units it was predicted that its health 

expenditure ratio would decrease by 0.002, which is 0.2% of the mean. This can be interpreted as a 

country that is more unequal is predicted to have a lower health expenditure ratio and thus shows 

signs of fungibility.  

Finally, the fourth variable used for democratic values was the Freedom in the World index 

or FreePartFree. It was not significant at the 90 percent level of confidence; however, it did have a 

positive coefficient. If a country was free it was predicted that its health expenditure ratio would 

increase by 0.003, which is 0.3% of the mean. This can be interpreted as a country that is deemed 

free or partly free is predicted to have a higher health expenditure ratio, exhibiting less signs of 

fungibility. This is consistent with what I previously predicted.  

The second variable of interest was corruption levels, or CPI. The coefficient on this 

variable can be considered marginally significant with a p-value of 0.183. It has a positive 

coefficient, which is consistent with what I previously predicted. If a country increased its CPI by 1 

unit it was predicted that its health expenditure ratio would increase by 0.001, which is 0.1% of the 
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mean. This can be interpreted as a country that is less corrupt is predicted to have a higher health 

expenditure ratio, and thus less fungibility present, but this estimate is imprecise. 

The final variable of interest was related to high aid dependency, and labeled Aid2GDP. 

This variable was not significant at the 90 percent level of confidence. It had a positive coefficient, 

indicating that a country with high aid dependence would have a higher health expenditure ratio. If 

a country increased its Aid2GDP ratio by 1 unit, it was predicted that its health expenditure ratio 

would increase by 0.0002, which is 0.02% of the mean. This is not consistent with my predictions 

about the effect of this variable, but is also a very small increase. This may be due to that fact that 

of the countries that receive aid, those who receive more aid have less need to move money from 

health expenditure to other sectors because they are already well funded in those other sectors. Thus 

aid is less fungible for those who depend on aid, but only because you have a lot of it and have no 

need to redistribute funds across sectors.  

Three out of four of the control variables used were found to be significant. The first 

variable DevAssisHealth was not significant at the 90 percent level of confidence. It had a negative 

coefficient, indicating that the more health development aid a country received, the lower their 

health expenditure ratio was predicted to be, or they show more fungibility. If a country increased 

its health development aid by $1,000,000 USD, it was predicted that its health expenditure ratio 

would decrease by 0.00000853, which is 0.000853% of the mean, a very small magnitude. Thus, it 

is both statistically and quantitatively insignificant.   

The variables GDP and GDPPC were significant at the 95 percent level of confidence and 

both had negative coefficients. If a country increased its GDP by $1,000,000 USD, it was predicted 

that its health expenditure ratio would decrease by 0.00000000348, which is 0.000000853% of the 
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mean, a very small magnitude. If a country increased its GDPPC by $1,000 USD, it was predicted 

that its health expenditure ratio would decrease by 0.0015, which is 0.15 % of the mean. This is an 

unexpected result, but could be explained as a country with a higher GDP is more likely to 

reallocate more from the health sector to other sectors. This could be good or bad depending on 

where the money is reallocated, a topic beyond this study.  

Finally, NETAID is highly significant at the 99 percent level of confidence. It also has a 

negative coefficient, which can be interpreted as a country that receives more aid, it is predicted to 

have a lower health expenditure ratio, or more fungibility. If a country increased its net aid by 

$1,000,000 USD, it was predicted that its health expenditure ratio would decrease by 0.00000784, 

which is 0.000784% of the mean, a very small magnitude. The quadratic term or NETAID2 was 

found to be marginally significant and had a positive coefficient. This means that as aid increases, 

its negative impact on the health expenditure ratio is decreasing.  

In the following section, I will give my conclusions as well as the policy recommendations 

and implications of my study.  
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VII. CONCLUSIONS AND POLICY RECOMMENDATIONS 
 

It has been established in several papers that aid money is fungible. However, it has not 

been decided if fungibility is a good, bad, or neutral thing. In this study, I have identified fungibility 

by creating a ratio of actual government health expenditure to my prediction of what governments 

should be spending in the health sector. I then attempted to recognize or eliminate reasons to be 

concerned about the fungibility of health development aid. I specifically looked at health assistance 

and its correlation with three possible indicators of concern: lack of democratic values, government 

corruption and a high dependence on aid. I hypothesized that if I found that any one of these 

qualities were correlated with fungibility, it would be a red flag about the implications of 

fungibility.  

I found that of the four variables I used to approximate democratic freedoms, Democ and 

FreePressOnly were significant, GINI was marginally significant and FreePartFree was not 

significant. The coefficient on Democ was unexpectedly negative, indicating that being a 

democracy increased fungibility of health expenditure. I believe that this is due to outliers in the 

data skewing non-democracy health expenditure ratios upward. Countries with a free press and 

lower inequality saw lower fungibility of health expenditure.  

The second variable of interest was corruption levels, or CPI. The coefficient on this 

variable was marginally significant and had a positive coefficient, which is consistent with what I 

previously predicted. This can be interpreted as a country that is less corrupt is predicted to have a 

higher health expenditure ratio, and thus less fungibility present. Finally, having high aid 

dependence was not found to be a significant predictor of fungibility.  
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My results show some evidence that fungibility is correlated with a lack of democratic 

freedoms and corruption, an indication that we should worry where funds are being reallocated. 

Some possible solutions are to stop direct budget support or to put more conditions on the budget 

support provided. It may be more difficult to get more transparency from governments that are 

authoritarian and used to doing things with a certain level of opacity, but even small improvements 

might be worthwhile. In addition, there has been criticism of putting a lot of conditions on aid 

money, as it can be seen as manipulative or paternalistic. However, if recipient governments are 

willing to be transparent about their budgets, perhaps donors could require them to report the 

changes they make to their budgets in response to aid transfers. This would provide the donor 

community with more information about the recipient government’s priorities and where money is 

moving. If one of the biggest concerns about fungibility is the unknown of where money is going, 

this could alleviate some of the anxiety.  

 Another solution, though one that would probably make donors more uncomfortable, would 

be to transfer money for recipient governments to put toward any use. This removes the control of 

the donors, but perhaps would support developing governments towards building the capacity to 

create and manage their own budgets. Due to fungibility, funds are essentially already going 

wherever the recipient government wants them to go, this would just remove the secrecy.   

 Finally, on the opposite end, donors could move away from budget transfers back to the 

previous design of project support and development. The problem with this is it requires more 

capacity to implement and may be less efficient than money transfers. In addition, it does less to 

give developing countries autonomy and an opportunity to grow.  
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Future and more extensive studies could create more sensitive measures of fungibility. It 

would be interesting, and perhaps more useful, to know the degree to which certain characteristics 

contribute to fungibility. Though my study does provide some indication on magnitude, I do not 

believe my measures are precise enough to draw hard conclusions. It is beyond the scope of this 

study, but would also be interesting to know how much or what portion of aid funds are being 

moved away from their designated purposes. Past studies, such as the one by Lu et al. have tried to 

quantify this with mixed results.  

Another area for future analysis is to stratify countries into groups based on development 

levels or regional area. It may be the case that low-income countries struggle more with fungibility, 

or that middle-income countries have more fungibility because they have increased capacity to 

design their own budgets. If countries were examined by regional area, we could see how cultural 

differences drive whether fungibility has positive or negative repercussions.  

Finally, a study of the long-term effects of fungibility could offer more insight as to whether 

fungibility hinders or contributes to a country’s development. It is possible that in the long run, we 

see countries with high fungibility developing at a faster rate. This study would be highly dependent 

on the quality of data collected in the past several decades.  

I have reservations about the preciseness of my conclusions due to questions about the 

quality of the data I am using. Though the World Bank reports the majority of the indicators I used, 

the data were collected at the country level. There is huge variation in the data collection capacity 

of governments, particularly in developing governments.  Thus, the results should be considered 

trends based on approximations. In the future, more precise studies are going to depend heavily on 

more consistent and reliable data collection methods.  
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The presence of fungibility has several consequences for donors. Regardless of the findings 

presented here, there is widespread concern that the fungibility of aid means donor money is not 

going to support the donor’s priority sectors. In addition, the fact that donor money is offsetting 

government spending, instead of adding to it, makes it very difficult to measure the true impact of 

assistance dollars. If we had some way of knowing that these offset dollars were being reallocated 

to another worthy cause it might ease concern. In the end, the best solution to this issue is better 

information sharing and data between donor and recipient countries. Bad data will always be a 

limitation of interpreting the effects of donor funds on recipient government behavior and country 

development.  
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