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________________________________________________________________________ 

 

Abstract 

 

The main focus of this paper is to analyze whether a country-specific commodity price 

index and a food production index have strong explanatory power on determining the 

volume of United States foreign food aid flows to low-income countries.  The study uses 

panel data for seventy-six countries spanning from 2001-2007.  I ran three regression 

models: two ordinary least squares regressions with fixed effects and a conditional logit 

model.  The results I find are that the commodity price index variable has low 

explanatory power and that many of the country-specific attributes, including those that 

relate it to the donor (U.S.) are more significant.  Lastly, food aid should be purely a 

humanitarian program by the United States, but political, strategic, and income factors 

play an important role in determining the allocation of US food aid flows. 
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I.  Introduction 

Commodity prices from 2001 to 2007 have increased dramatically, negatively 

affecting many impoverished countries.  As a result of high commodity prices, more 

people are being pushed into poverty.  Many international charities and governments are 

struggling to afford the same amount of agricultural goods to send as foreign aid.  For 

example, the World Food Programme (WFP) issued an appeal for $500 million and the 

USAID program asked for $350 million in 2008 to cover high food prices (Food for 

Thought).  Another disturbing statistic shows that in 2006 the US was only able to buy 

half of what it was able to by in 2000, even with a 35% budget increase in the Food for 

Peace Program (Editor Hungry Planet).     

One reason cited for the increase in food prices is that many advocates are 

pushing for a greener and more sustainable earth; increasing demand and subsidies for 

crops used to produce biofuels.  At the end of 2008, it was estimated that 30% of the 

entire US corn supply went toward ethanol production.  This diverted other crops toward 

feeding animals and other purposes, raising their respective costs (Smith).  Increasing 

populations and industrializing countries are increasing the demand for food.  Higher 

populations mean more mouths to feed and citizens in the industrializing countries are 

demanding richer diets.  At the same time these countries are demanding more fuel, 

adding to the demand for green fuel alternatives (Hungry Planet).  Lastly, as a result of 

the Financial Crisis, investors are placing their money into safer investments, increasing 

demand for commodities and bonds. Along with an increase in price, hedge funds are 

creating speculation in the commodity markets, which in turn is leading to commodity 

price volatility. 
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The question I want to focus on is how an increase in commodity prices affects 

the volume of aid flows from the United States to low-income countries.  This question is 

extremely relevant because the United States is the largest food donor in the world 

(64.3% in 2000) (Barrett).  This paper uses panel data from seventy-six countries from 

2001 to 2007 to determine if the volume of aid distributed by the US in based on 

commodity prices and a food production index, or if not, the significant factors that are 

important in estimating food aid flows.       

In my paper, I find evidence that commodity price does not have a significant 

effect on determining food aid flows from the United States.  As a result, I run a separate 

OLS and conditional logit model on a country’s food production index to see if the 

amount of food produced in each country plays a role in allocating the volume of US 

food aid.  I find strong support that an increase in GDP per capita of a country has a 

negative affect on the volume of food aid that a country receives.  I also find support that 

in a United Nations(UN) voting pattern variable, allies of the US receive more aid, but 

the other two UN voting variables do not support this result.  In the OLS models, I find 

support that Christian countries receive more aid.  Lastly, government structure results 

vary throughout the model forms, which bring to question whether the US rewards 

current democratic countries or gives more aid to countries to try to persuade them to 

become a democracy.     

This paper is organized as follows.  Section II summarizes the most important 

results of previous literature on aid.  Section III will describe the dataset.  Section IV will 

explain my regression models used and report the results of the model. Section V will 

discuss the results and, section VI will conclude the paper.   
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II. Literature Review 

The literature review will be divided into three different parts.  The first part will 

focus on the background of the United States Foreign Food Aid Programs.  The second 

part will look into previous studies that use related variables and the results from the 

studies.  The last part will explain why my thesis question is important, giving some of 

the costs and benefits of foreign food aid flows. 

In Ball and Johnson’s paper they conclude that for Title II of Public Law 480, the 

political variables were not statistically significant in determining aid and the 

humanitarian variables have a much stronger influence (Ball).  Along with Title II, Title 

III’s missions are explicitly humanitarian.  On the other hand, Title I of Public Law 480 

gives developing countries credit to buy US agricultural surplus goods, with the goal of 

increasing the US market share in potential foreign markets.   The US farm support 

policies hurt competing exporters, and these exporters complained to the World Trade 

Organization that the US was export dumping.  As a result, the US has drastically 

reduced its PL 480 Title I sales volumes (Barrett and Maxwell).    In the book, Food Aid 

After Fifty Years, by Barrett and Maxwell, they report that in many statistical studies the 

best predictor of food aid in a year is the previous year’s PL 480 volume of aid.  This 

manifestation the authors term as “inertia,” because the chance of receiving aid this year 

is 70% if the country received PL480 aid the year before. 

One of the other United States Department of Agriculture Foreign Aid Service 

(USDA FAS) food program studied is Food for Education.  The goals of this program are 

to protect the nutritional status of children, to enhance learning and cognitive 

development, and to create and maintain parental incentives for children to attend school 

(Barrett).  A study by the International Food Policy Research Institute noted the success 



 

 

6 

of this program, showing an increase in primary school enrollment and household caloric 

intake in Bangladesh.   The Food for Progress Program’s goal is to provide food aid for 

countries engaged in the liberalization of their agricultural markets and for countries with 

newly emerging democracies (Ball).  The USDA supports about 15-20 of such projects 

each year.  The last program that is reported by the USDA FAS is Section 416(b).  This 

allows for the donation of Commodity Credit Corporation owned commodities in surplus 

of domestic program requirements to carry out programs of assistance in developing and 

friendly countries.  This program was originally created to prevent spoilage of 

government-held food stocks and to support domestic farmers by buying up their surplus 

commodities (Barrett). 

As humanitarian efforts increase, total bilateral aid from governments has 

increased from $3.2 billion USD to $8.5 USD, between 1995 and 2005 (Fink).  

Governments give food aid to countries because many shocks cause a collapse of food 

production and distribution systems, which affects people’s ability to obtain food 

(Barrett).  Fink and Redaelli added natural disasters in their model as exogenous shocks 

in order to distinguish aid as humanitarian motivated rather than used for a political 

agenda (Fink).   They found that strategic factors do play a more significant role in 

emergency aid.  Subsequently, their results also showed donor governments give 

significantly more food to oil exporting countries, geographically closer countries, and 

former colonies.  Raddatz found in his paper that aid flows do not seem to respond to the 

occurrence of natural disasters, geological disasters, or climatic disasters.  Human 

disasters showed a large increase in emergency aid, but it was not statistically significant 

(Raddatz).   
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In the article, Who Gives Foreign Aid to Whom and Why?, the authors, Alesina 

and Dollar, explain that the UN variable is a good proxy for determining existing allies.  

They believe it is useful for two reasons; aid can buy political support in the UN or 

simply UN voting consistency is an indication of political alliances between countries.  In 

their model, the UN variable was generally significant (Alesina).  This is especially the 

case between the US and Middle Eastern allies.  On the other hand, Ball’s results show 

that the UN voting variable is not significant, but it does have the correct sign.  Fink and 

Redaelli believe donors are less inclined in rewarding countries that have similar UN 

voting track records, which they believe suggests that food aid can be used by the donor 

to bridge the gap between the countries with diverging foreign policy objectives and to 

improve weak diplomatic relations.  Alesina and Dollar also believe there is risk in this 

approach because many of the UN votes are meaningless, so patterns of voting are not 

important.  Christopher Kilby in his paper Donor Influence in International Financial 

Institutions believes this problem can be fixed by using the annual US State Department’s  

report Voting Practices in the United Nations (Kilby).  This report identifies votes that 

are considered important by the State Department.  Votes are considered important if the 

issue directly affects the United States and on which the United States has lobbied 

extensively.  Wang believes using just the important votes eliminates noise (Kilby).     

Similar to the UN voting patterns, studies have looked at the effect of food aid 

flows to countries that hold a rotating position on the UN Security Council.  Kuziemko 

and Werker believe it is possible for the members to extract rents during their two-year 

terms by trading votes for political or financial favors (Kuziemko).  The authors give 

three reasons why there may be a connection between foreign aid and a seat on the 
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Security Council.  The first is the country simply trades their votes for monetary gain.  

Secondly, the exposure of the country on the Security Council allows it to bring its 

country’s needs to the attention of the world.  Lastly, there may be a correlation between 

a countries position on the council and its ability to integrate itself into the world 

community.  Kuziemko and Werker find on average a 59% increase in total aid to the 

rotating members from just the United States. The increase can be higher (~170%) during 

important election years.  Also the study shows that when they are elected they receive 

the elevated levels of aid, but once their term is completed, their volume of aid levels off 

to the initial level.   

Another related result of past literature deals with democracy.  In Alesina and 

Dollar’s paper they find that the United States has a strong positive response toward 

democratic institutions.  They find strong evidence that newly democratized countries 

receive a surge in aid, roughly a 50% increase, and aid increases in 75% of the 

democratization episodes.  The United States tends to assist the poorest countries and also, 

to reward good policies and political institutions.  Christopher Kilby’s paper, Aid & 

Regulation, reinforces this idea.  His work shows that more freedom from government 

regulation leads to less aid, but better governmental policies lead to more aid (Kilby, Aid 

& Regulation).   Aid in times of emergencies is seen to be more efficient in open 

economies because of better infrastructure (Fink).   

One of the major issues when it comes to aid is deciphering whether the donor is 

truly altruistic or self-serving.  When donors give aid to countries with specific conditions, 

the recipient knows for the most part the threat is not credible and the recipient 

government does not often change its policies.  The recipient government may in fact 
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take steps to avoid reform in order to attract more foreign aid (Kilby, Aid & Regulation).  

On the other hand, food aid may be purely altruistic. Ball and Johnson report in their 

results that the coefficient signs of Infant Mortality Rate and the Food Production Index, 

positive and negative respectively, were both statistically significant.  Also, their results 

show that the poorer a country is measured by its GNP, the more aid it receives, albeit the 

variable was not significant.  A rigorous estimate shows that sending aid has a negative 

internal rate of return for donor countries, which may suggest countries send food aid for 

humanitarian reasons (Barrett).   

It was shown that aid flows increase with the GDP of high-income countries, but 

decline with both commodity prices faced by low-income countries and their output level.  

This may suggest why supply and demand factors are at play in determining aid flows to 

poor countries (Raddatz).  This is also why the coefficient of commodity prices in my 

model will not strictly be the elasticity of supply of aid, but an ambiguous combination of 

the elasticity of supply and demand.  As well as assisting poorer countries, Christopher 

Kilby believes that aid allocation has shown a bias against large countries.  The rationale 

for this is that it allows for aid to span across a wider array of countries. Donor countries 

usually budget their food aid on a monetary basis.  As a result, food aid volumes 

generally covary negatively with international market prices and positively with a donor 

country’s food inventories.  This also makes food aid volumes more volatile than food 

production or trade volumes because commodity prices vary with global prices (Barrett).  

When it comes to bilateral aid sent from the US to foreign countries, the 

commodity price is not the only price that plays into the amount purchased.  A study 

done by Barrett and Maxwell found that the actual value of the delivered commodity is 
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47% of the total cost of the food aid.  The shipping premium (20.9%), the open market 

shipping (26.9%), and the source country procurement premium (5.2%) make up the 

remaining 53% of the food aid value.  These authors also report that there is a 

displacement effect of food aid.  On average, less than half of every extra dollar’s worth 

of food aid actually adds to recipients’ food consumption.  The rest of the food displaces 

food they would have grown themselves or purchased on commercial markets. 

Another problem is that food aid does not always end up going to the correct 

recipients.  The term “targeting” is used to describe efforts by governments and non-

government organizations in trying to direct food to the people and regions in most need 

of the aid.  Problems exist in targeting because of transportation difficulties, 

administrative expenses, difficulties in actually measuring who is in most need of the aid, 

and also because of corruption.  Different programs exist to try to mitigate the effects of 

poor targeting, such as Food for Work and self-selection programs.  These programs try 

to make the benefit of the aid worth the cost of the aid, so people not in dire need of the 

aid will be better off not receiving it.  Another problem with poor targeting is it can 

decrease the price of the local markets commodities, which hurts the local economy.  

Donor countries are working to increase their accuracy in aid targeting, especially 

because aid administration resembles economies of scale, where if countries can send 

accurate aid, they can send more aid for almost the same administrative costs (Barrett).   

Although the value of the delivered commodity is only 47%, there are many 

benefits to shipping food aid rather than money.  First, it can relieve short-term 

borrowing constraints for farmers, such as purchasing seed and fertilizer.  Secondly, it 

frees up currency for importing other key inputs, such as fuel and other equipment.  
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Thirdly, it can provide a safety net in times of stress to relieve irreversible health 

problems.  Fourth, by providing a safety net it allows farmers to take on more risk, such 

as diversification or new crop experimentation.  Lastly, food importation into 

underdeveloped countries and remote areas can lead to increased transport capacity, 

helping to modernize the country’s infrastructure (Barrett).  Another benefit Barrett and 

Maxwell reported is that an empirical study supported that there is a “J-curve effect” 

when it comes to food aid.  Initially, commercial food imports fall, but after a period of 

time the income effect allows commercial food imports to recover and grow beyond the 

initial level.  For these reasons, I am strictly looking at the bilateral distribution of food 

aid from the United States to foreign countries.          

In the article by Claudio Raddatz studying whether external shocks are 

responsible for GDP fluctuations in low-income countries, he found that 11% of GDP 

fluctuations are explained by external shocks.  Of this 11% due to external shocks, 

commodity prices (37%) and aid shocks (25%) made up 62%.  This emphasis on external 

shocks is important to the structural nature of a developing country, which usually relies 

on primary commodities, has a high risk of natural disasters, and exhibits dependence on 

aid flows.  These results are supportive of my thesis question on the determinants of 

foreign food aid flows because of the importance of aid shocks and commodity prices on 

low-income and developing countries.    
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III. Data Description – see appendix for Data Sources 

Panel Data 

My dataset looks at the volume of aid flows from the United States to seventy six 

individual countries from Africa, Asia, Latin America and the Caribbean, the Near and 

Middle East, and the Newly Independent States (NIS) (see appendix for list of countries).  

The study spans seven years from 2001-2007.  Since I am studying other determinants of 

aid rather than just looking at price elasticity, using panel data is instrumental in my 

analysis.   

USDA FAS Data 

 

Volume of Food Aid 

The data for the volume of aid given to each individual country by the United 

States is taken from the USDA FAS food reports.  The volume is given in metric tons.  

There are sixty-six missing values for years that a country did not receive aid, so there are 

466 observations.    

 

Commodity Price Index 

The commodity price index was developed from the USDA FAS food reports that 

listed the total value of each good and the weight of the amount of food given to each 

country.  To create this variable index, I found the total price of each individual good by 

dividing the value by the weight.  Next, I summed the total weights of all the goods and 

then divided each good for the country by the total weight of goods for that country.  This 

gave me the percentage weights of each good in relation to the other goods.  I then 

multiplied each good’s percentage weight by the good’s respective price.  I then added up 
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this price for each good for each individual country.  This gave me 466 individual 

commodity price indexes that varied by country and by year. 

Natural Disaster Data 

The natural disaster data is taken from the Emergency Disasters Database 

maintained by the Center for Research on Epidemiology of Disasters.  For an emergency 

event to be entered there needs to be ten people killed, one hundred or more people 

affected, a state of emergency is declared, or there is a call for international assistance.  

There were 525 observations that included at least one disaster occurrence.  The average 

was three per country per year with the max being thirty-one in one year.  My dataset is 

broken down into five region-based categories.  The Asian Region had the most 

emergency disasters (645) followed by the African region, which had 568 emergency 

disasters.  Latin America and the Caribbean had 225 disasters, the Near and Middle East 

had 34, and lastly, the Newly Independent states had 95 emergency disasters.     

 

Dummy Variables Data: Religion, War, Government, United Nations Security Council: 

For all the dummy variables there were 446 sample observations, except in the 

case of the GOV variable (436).   

 

Religion 

The religion dummy variable is a 0, 1 variable with 1 being whether the country is 

Christian and 0 being any other religion.  The intuition behind this variable is that 

countries that are Christian should receive more food aid flows since the majority of the 
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US is Christian.  The mean of this variable is .5, so exactly half of the observations are 

Christian and the second half is non-Christians.   

 

War 

The war variable is a 0, 1 variable.  0 portrays countries that are not currently in 

any kind of military conflict.  A 1 for the variable portrays a country that is currently in a 

military struggle whether it is civil war, coup, or a foreign war during the time period 

2001-2007.  Countries that are currently in war should receive more aid, except for those 

in war against the US or US allies.  The mean of this variable is .308, so ~31% of the 

observations include countries at war. 

 

Government 

The government variable is a 0, 1 dummy variable.  For this variable I used the Gastil 

Index of Democracy.  This is an index taken from Freedom House that measures 

democracy on a 0-10 scale, with 10 being the least democratic and 0 the most democratic.  

For this variable, I gave countries that had a “5 or below” on the Index a 1 for being a 

democratic country.  If the country had a score above a “5”, they received a 0.  The 

intuition behind this variable is that the United States should reward countries that are 

democratized or that change to a democracy during this time period.  The USDA FAS 

Food for Progress’s mission statement is to help support countries that are transitioning to 

a democracy, which solidifies my previous claim.  The mean of this variable is .181, so 

~18% of the countries are democratic.  
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United Nations Security Council  

The variable UNSECC is used as a 0, 1 dummy variable.  The United Nations has 

five permanent members and ten two-year rotating members on its Security Council.  In 

my dataset there are thirty-five occurrences that one of the seventy-six countries was on 

the council and these countries were given a 1 (7 of the observations went to Russia, who 

is a permanent members).  Being on the council should increase the amount of food aid a 

country receives during its tenure.         

 

United Nations Voting Patterns Data: 

United States Ally 

In order to determine whether a country was an ally with the United States I went 

through the United Nations' voting records to determine how many times each individual 

country voted consistently with the United States.  Originally, I tried using the correlation 

between the US and each respective country, but the correlations were extremely low or 

negative.  Therefore my variable includes how many times a country voted the same as 

the United States as a percentage of the total votes from each resolution spanning from 

2001 through 2007.    

 

United States Important, and Overall UN Voting  

These variables use voting data from the report “Voting Practices in the United 

Nations”.  This report identifies votes that are considered important by the State 

Department.  As mentioned earlier, votes are considered important if the resolution 

directly affects the United States and/or on which the United States has lobbied 
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extensively.  The percentage used is the amount of times individual countries voting 

coincided with the United States.  

 

World Bank: World Development Indicators: 

Gross Domestic Product per capita (gdppc): US and Foreign 

The first variable USGDPPC2000 is the real GDP per capita of the United States.  

The second GDP per capita variable is each country’s real GDP.   

 

Infant Rate Mortality (IMF) – (per 1,000 live births) 

Infant mortality rate is the number of infants who die before reaching one year of 

age, per 1,000 live births in a given year. 

 

Food Production Index (FPI / USFPI) – (1989-91 = 100) 

This variable is an index that covers food crops that are considered edible and that 

contain nutrients for each individual country.  The FPI will also be regressed as a separate 

variable for the United States. 

 

Population 

Population is taken from the World Bank for each of the seventy-six countries 

over the seven year period.  The only missing data points are from Afghanistan and Iraq, 

so there are 518 observations.  The variable LNPOP will be used in order to estimate my 

regression without fixed effects, clustering the standard errors by country.    
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IV: Methodology and Results: 

My baseline specification model will be a log-log ordinary least squares (OLS) 

regression using LNCOMMPRICE.  Additionally, I will add variables to regress on the 

natural log of the volume of aid to try to estimate the effects of each individual variable.  

Secondly, I will estimate an OLS equation with a new baseline specification mode, 

replacing LNCOMMPRICE with LNFPI.  Lastly, I will run a conditional logit model 

estimating the odds of receiving aid introducing variables into the LNFPI baseline 

specification.   

In my models, the Y-dependent variable is the natural log of volume of food aid.  

I use this transformation to reduce the heteroskedasticity of my residuals and make the 

variable coefficients easier to interpret.  Analyzing the scatter plots of my residuals, from 

robust regressions, against my independent variables, heteroskedasticity does not affect 

my variables.  I also take the natural log of the dependent and of many independent 

variables in order to compress the numerical values of the variables and to add balance to 

the model.         

 

OLS Model – LNCOMMPRICE – refer to Figure 1 for regression results 

My baseline specification model with fixed effects is as follows: 

 

lnywgtit = β0 + β1lncommpriceit + β2lnusgdppc2000it + β3lngdppc2000it + β4cd1-cd76it + μit 

 

Running a robust OLS regression, the baseline model had a R
2
 of .7689, which 

shows the model has a relatively high level of explanatory power.  Analyzing the variable 

LNCOMMPRICE, the negative sign is intuitively correct; higher commodity prices lead 
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to lower levels of food aid, although it is not statistically significant.  Looking deeper into 

the theoretical background of the variable, the negative coefficient may be incorrect 

because the coefficient does not only estimate the supply elasticity, but also demand 

elasticity.  The LNUSGDPPC2000 variable also had the correct sign, albeit not 

statistically significant.  The positive coefficient makes economic sense; the richer the US, 

the more aid they are able to give.  The LNGDPPC2000 variable has a correct negative 

coefficient and is highly significant with a t-stat of -3.59.  The intuition behind this 

variable should be the higher the GDP of a country is, the less aid they should receive.  

The country dummies are added into the baseline equation, but the year dummies are not 

because some of them drop out because they are collinear with the GDP variables.     

The introduction of LNNATD brings about a slight problem, which I ignore 

because of its small effect on the model.  The problem reveals itself in cases of a country 

having a year with zero emergency disasters; taking the natural log of zero gives one.  

When I add the variable LNNATD to my baseline model the R
2
 increased slightly 

to .7802, which shows adding the variable helps my model.  On the other hand, the newly 

added variable has the wrong sign and is insignificant.  The other variables stay relatively 

the same when LNNATD is added.   

Adding the WAR dummy variable into the equation increases the explanatory 

ability of the model slightly from .7689 to .7703.  WAR in the equation is not statistically 

significant, but does have the correct positive sign.  This makes sense because a country 

at war would need more food aid if citizens are displaced or the agriculture industry is 

disrupted.  The remaining baseline variables remain similar.   
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The RELIGION dummy variable has no effect on the R
2 

of the model.  It does 

however prove to be highly statistically significant with the correct sign.  This makes 

sense because the United States is a country with the majority of its citizens Christian, so 

they reward countries with the same religion. 

The inclusion of the GOV dummy variable increases the R
2 

from .7689 to .7743.  

The GOV variable has the wrong sign; negative when it should be positive, but is 

significant at the 90% confidence interval.  In previous literature and intuitively, more 

democratic countries receive more aid.  It is the opposite in my model, but will be 

examined further in later analysis.   

Adding the last dummy variable, UNSECC, the R
2
 was unchanged.  The variable 

itself was insignificant and did not change the t-stats of any of the baseline variables.  Its 

negative sign was intuitively wrong.  

The first UN voting variable I added to distinguish the US allies was ALLY.  

When added to the baseline model, the variable had a minimal effect.  It was insignificant, 

increased the R
2 

by .01, but had the correct positive sign.  The second ally variable I 

added was ALLYIMP.  This variable in literature tends to be a widely accepted measure 

for determining US allies.  In my model it proved to be insignificant and had the same 

minimal affect on the R
2
 as ALLY.  

 
The last ally variable I added was ALLYOVRL.  

This variable proved to be significant at the 90% confidence interval and also had the 

correct sign.  Overall looking at these three variables, each variable had the correct sign, 

raised the R
2
 a minimal amount, and only ALLYOVRL was significant at any level(90%). 

Examining the variable LNFPI, the explanatory power of the model increased 

from .7689 at baseline to .8035.  The variable was insignificant, but had the correct 
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positive sign.  The more food a country produces, the less food aid it should receive.  

Also, by adding LNFPI into the baseline model, LNCOMMPRICE became significant at 

the 90% confidence level.   When LNUSFPI was added to the baseline equation, it was 

not significant, but it did have the correct sign.  LNCOMMPRICE also became 

significant at the 90% level.  LNIMR changes the LNCOMMPRICE variable to 

significant at the 95% level, when it is added to the model.  It increased the R
2
 the most 

of any individual variable thus far, from .7689 to .8349.  The downside of the variable is 

it is very insignificant (t-stat of -0.04) and the sign is negative when it should be positive.  

Higher infant mortality rates should lead to more food aid.  In my full OLS model, I have 

dropped this variable because of its low level of significance, wrong sign, and it 

decreases the number of observations. 

Combining all of the variables in my analysis so far, I propose two OLS models.  

The first model uses LNCOMMPRICE, whereas the second model uses the variable 

LNFPI. 

 

lnywgtit = β0 + β1lncommpriceit + β2lnnatdit + β3warit + β4relit + β5govit + β6allyit + 

β7allyovrlit + β8allyimpit + β9unseccit+ β10lnusfpiit + β11lnfpiit + β12lnusgdppc2000it + 

β13lngdppc2000it +  β14cd1-cd76it + μit 

   

In the regressions the observations go from 446 in the baseline model to 285 

observations.  This leads me to have a concern involving sample selection bias in my 

model, which I will address later in my analysis.   
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Continuing my analysis, the R
2
 of the OLS model was .8270.  This result shows 

strong explanatory power for my model.  LNUSGDPPC2000 had the incorrect sign and 

was insignificant.  On the other hand, LNGDPPC2000 was statistically significant with 

the correct sign.  In the overall model LNCOMMPRICE finally became statistically 

significant with the correct sign.    

LNNATD was not statistically significant and had the wrong sign.  This is a 

troubling result because it should have a positive sign since more aid should be given to 

countries with large quantities of emergencies.  The WAR variable had the correct sign, 

albeit not significant.  Countries that were at war received an increase in food aid.  

RELIGION in the model is statistically significant, but has the wrong sign.  Even with 

these results, I believe the RELIGION variable is important in my model because it was 

highly significant when regressed in the baseline specification model.  The GOV variable 

has the incorrect sign and is insignificant.  This goes against the common belief that the 

US rewards more democratic governments with more aid.  The UNSECC valuable 

proved to have little explanatory power in my model.   

I choose to use all three UN voting pattern variables, ALLY, ALLYIMP, and 

ALLYOVRL, even though they exhibit correlation to one another (see Table 4).  

Incorporating all three variables into my regression does not create the problem of 

multicollinearity.  When I drop either ALLY or ALLYOVRL from the model, there is 

little change to the results, R
2
, and standard errors.  Even though ALLY and 

ALLYOVRL are highly correlated (see Table 5), they have opposite signs from one 

another in each model.  ALLYOVRL and ALLYIMP have the correct positive signs, but 

only ALLYOVRL is statistically significant out of the three variables.  A country seen to 
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be an ally to the US should be rewarded.  On the other hand, the United States may want 

to buy votes from countries who do not usually vote with the US with food aid, so a 

negative sign may be appropriate.  The UNSECC variable has the correct sign, but it is 

insignificant.  This is the opposite from when it was included by itself in the baseline 

model, so the significance of this variable is hard to determine.   

The last two variables included, LNUSFPI and LNFPI, have the correct signs, 

positive and negative respectively.  This intuitively makes sense because the higher the 

US food production is, the more food they can donate in aid.  Oppositely, the more food a 

recipient country can produce, the less food in aid it may need.  Although both variables 

had the correct sign, both were insignificant.   

 

OLS Model – LNFPI – refer to Figure 2 for regression results 

The second model I run is to see the determinants of aid while looking at the changes to 

the FPI as variables are added.  The data is only available for FPI from 2001 to 2006, so 

the number of observations is 372.  The baseline specification for this model is very 

similar, just replacing LNCOMMPRICE with LNFPI.  The model is as follows:  

 

lnywgtit = β0 + β1lnfpiit + β2lnusgdppc2000it + β3lngdppc2000it + β4cd1-cd76it + μit 

    

Running my baseline specification model, I received the correct signs for LNFPI 

(-), LNUSGDPPC2000 (+), and LNGDPPC2000 (-).  The only variable that was 

statistically significant was LNGDPPC2000.  The R
2
 of the model showed strong 

explanatory power, ~.8.   
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With the introduction of LNNATD to the baseline model, the R
2 

increased by .013.  

The baseline variables remained the same, but LNNATD had the wrong sign and was 

insignificant.  Adding the WAR variable had little effect on the R
2
 and the baseline 

variables remained the same.  The WAR variable had the correct sign, but was 

insignificant.  Adding the RELIGION variable did not change the R
2
 at all, but it was 

highly significant with the correct positive sign.  With the addition of the GOV variable, 

the baseline regression had little change.  The negative coefficient is incorrect, but the 

variable is significant at the 90% confidence level.   

The addition of the variable ALLY also had a minimal impact on the baseline 

specification.  ALLY was insignificant, but had the correct sign.  ALLYIMP was similar 

to ALLY.  It had little effect on the baseline model, was not statistically significant, but 

had the correct sign.  ALLYOVRL also had the correct sign and was also statistically 

significant.  It did not change the baseline model.  Adding the last UN related variable 

into the baseline model also gave the correct sign, although UNSECC was not 

statistically significant.   

Running the baseline regression with LNUSFPI included had little effect on the 

model.  The variable was insignificant, but had the correct positive sign.  The last 

variable I added was LNIMR.  This variable had the correct positive sign, but was 

insignificant.  I also decided to drop this variable from my final regression because it 

decreased the observations of the regression from 372 to 261.     
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Including all of the variables, my model takes this form:   

 

lnywgtit = β0 + β1lnfpiit + β2lnnatdit + β3warit + β4relit + β5govit + β6allyit + β7allyovrlit + 

β8allyimpit + β9unseccit+ β10lnusfpiit + β12lnusgdppc2000it + β13lngdppc2000it +  β14cd1-

cd76it + μit 

 

The R
2
 of the model increased from .8 at baseline to .8201.  In this regression the 

only two statistically significant variables were LNGDPPC2000 and ALLYOVRL.  The 

signs were correct for LNFPI (-), LNGDPPC2000 (-), WAR (+), ALLYOVRL (+), 

UNSECC (+), and LNUSFPI (+).     

 

Conditional Logit Model – LNFPI – Refer to Figure 3 for regression results 

Finally, I ran a conditional fixed effects logit model.  This allows for the 

probability that a country received aid.  The AID dependent variable is a 0, 1 binary 

number with 1 if a country received aid and 0 if the country did not receive aid that year.  

The reason I use this equation with only LNFPI is that for the countries that have no aid, 

they will also have no commodity price index.  The countries that received no aid, or a 0 

for the AID variable, will still have the LNFPI variable.  A problem with using LNFPI in 

the conditional logit model instead of LNCOMMPRICE is that LNCOMMPRICE would 

be better to include because it is related to the aid variable.  In a conditional logit model 

there should be variables that vary by country and by the choice variable, in this case the 

choice variable is aid.  I will still use the conditional logit model making the argument 

that the probability of a country receiving US foreign aid is based on the variation in the 
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variable LNUSGDPPC2000.  The rest of the variables are either exogenous or 

endogenous and, the endogenous variables are determined by country and unilaterally 

between countries.   

Conditional logistic regression differs from ordinary logistic regression in that the 

data are divided into groups and, within each group, the observed probability of a 1 aid 

outcome is either predetermined due to the data or in part determined because of 

unobserved differences across the groups. The likelihood of the data depends on the 

probability of the observed pattern of 1 and 0 aid responses within group conditional on 

that number of 1 aid outcomes being observed. Groups that contain all-1 or all-0 aid 

outcomes provide no information because the conditional probability of observing such 

groups is 1, regardless of the values of the other parameters. When such groups are 

encountered, the groups are dropped due to all positive or negative outcomes.  This also 

occurs with intercepts and their probabilities are not estimated (Newton).  

My baseline conditional logit specification model is as follows:  

 

Odds (aidit) are proportional to β1lnfpiit + β12lnusgdppc2000it + β13lngdppc2000it + 

ccodeit + μit 

 

I use the same method as the previous two regression models, adding each 

variable individually to the baseline specification.  When taking the regression of the 

baseline model, no variable is statistically significant and the only variable with the 

correct sign is LNFPI.   When adding each variable, no new variable proved to be 

significant, except for GOV.  GOV is highly significant (z-value of 25.36) with the 
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correct positive sign.  The LNGDPPC baseline variables had the wrong signs throughout 

the sets of regressions, except with LNNATD.  The variables GOV (+), ALLY (+), 

ALLYIMP (+), UNSECC (+), and LNUSFPI (+) had the correct signs.  The RELIGION 

variable, which has proved significant in the past, was dropped due to no with-in group 

variance.  In all of the regressions 47 groups dropped out, except LNNATD that had 53 

groups drop out.  

 

Combining all of the variables into my baseline conditional logit model: 

 

Odds (aidit) are proportional to β1lnfpiit + β2lnnatdit + β3warit + β4relit + β5govit + β6allyit 

+ β7allyovrlit + β8allyimpit + β9unseccit+ β10lnusfpiit + β12lnusgdppc2000it + 

β13lngdppc2000it + ccodeit + μit 

 

In my conditional logit regression, 53 groups dropped, which accounted for 230 

observations because of the aforementioned criteria.  This gave me 82 observations to 

work with.  My results gave me a pseudo R
2
 of .2980, which is low.  When it comes to 

the variables, LNFPI (90%), WAR, and GOV were statistically significant.  The variables 

that had the correct signs are LNFPI, GOV, ALLY, UNSECC, and LNUSFPI.  An 

interesting result is that the signs of the variables LNUSGDPPC2000 and 

LNGDPPC2000 have flipped.   
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OLS Clustering by Country - LNCOMMPRICE 

I explored estimating my OLS equation without fixed effects by country using the 

following equation with clusters by country:    
   

 

lnywgtit = β0 + β1lncommpriceit + β2lnnatdit + β3warit + β4relit + β5govit + β6allyit + 

β7allyovrlit + β8allyimpit + β9unseccit+ β10lnusfpiit + β11lnfpiit + β12lnusgdppc2000it +  

β13lngdppc2000it + β14lnpopit+ β15cd1-cd76it + μit + eit     

 

The usual assumption is that eit is independently and identically distributed. A 

natural generalization is to assume “clustered errors,” where observations within group 

"i" are correlated in some unknown way, inducing correlation in eit within “i” , but that 

groups “i” and “j” do not have correlated errors. In the presence of clustered errors, OLS 

estimates are still unbiased, but standard errors may be wrong (Nichols). The use of this 

OLS regression with clusters did not change my results from the previous model to any 

significant extent.  The use of the robust regression in my fixed effects OLS model may 

have fixed any of the heteroskedasticity, outliers, and standard errors problems clustering 

would have corrected. 

Heckman Selection Model 

Trying to correct for sample selection bias, the Heckman Selection Model was 

explored.  In my dataset a binary variable was created that if a country always received 

aid or never received aid over the period 2001-2007, the country received a 1 and was 

dropped from the model.   The problem that occurred was it cut too many observations 

out.  Usually, only half of the observations drop when a Heckman Selection Model is 

used for unilateral aid.  I abandoned this approach because the dropping of so many 
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observations may in fact lead me to the same problem I was trying to correct, sample 

selection bias.     

V. Discussion: 

Figuring out the determinants of aid running robust OLS and conditional logit 

models resulted in some unexpected results.  The first is throughout my first OLS model, 

LNCOMMPRICE was not statistically significant except in the final regression.  Even 

with this result, I do not feel completely confident in making the conclusion that 

LNCOMMPRICE is significant, because in the previous regressions with each individual 

variable it was seen to be insignificant.  The statistically significant outcome may be a 

result of how the rest of the variables in the model worked out.  On the other hand, if it is 

indeed statistically significant as shown in the regression (13) in Figure 1, then the 

elasticity of the volume of food aid resulting from a unit change in commodity prices is 

inelastic.  This is a promising result because it illustrates that there may be a humanitarian 

factor to US foreign food aid.      

The variables that involved GDPPC proved to be strong predictors on the volume 

of aid a country received from the United States.  Throughout the first two OLS 

regressions, LNGDPPC2000 was statistically significant with the correct negative sign.  

LNUSGDPPC2000 had the correct sign throughout as well, albeit not significant.  This 

makes perfect intuitive sense and backs up Raddatz’s findings that aid flows increase 

with the GDP of high-income countries, but decline with an increase in commodity prices 

and output level of the low-income countries. 

The RELIGION variable was strongly significant with the correct sign when 

added individually to the baseline specification.  In the overall OLS regressions, the sign 
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switches and the variable became insignificant.  Even with this result, I believe the 

RELIGION variable is a strong determinant of aid flows.  The GOV variable is also a 

strong predictor of aid flows.  Although counter-intuitive, the GOV variable kept a 

negative coefficient throughout the OLS regressions.  When it was individually added to 

both OLS baseline models, it was significant at the 90% confidence level.  The negative 

coefficient may actually be correct when you think about Kilby’s approach that more 

freedom from government regulation leads to less aid.  The GOV variable is based on a 

freedom index, where more free countries are considered more democratic.  When 

looking at the conditional logit regression, the GOV variable was highly significant with 

a high positive coefficient.  This result supports Alesina and Dollar’s findings that 

democratic institutions receive more aid flows.   

An interesting result is the negative coefficient and insignificance of LNNATD in 

all three models.  It is thought that countries that send food aid give it to countries going 

through emergencies.  Countries see natural disasters as an exogenous variable to which 

low-income countries are highly susceptible.  An explanation of this could be a high 

percentage of emergency aid is given in monetary aid because transportation is faster and 

a countries infrastructure may be disrupted as a result of the emergency disaster.  Another 

factor could be that 90% of the World Food Programme’s budget is used for emergencies.  

Therefore, the WFP could be displacing the need for the United States to send food aid to 

countries during emergencies. 

The WAR variable had the correct sign throughout both OLS models, albeit it was 

not statistically significant.  The United States should help countries that are at war 

because conflicts usually disrupt agriculture, transportation, and daily life.  When looking 
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at the results from the conditional logit model, the WAR variable was highly significant, 

but had a negative coefficient.  An interesting question for future analysis could be 

whether creating and including an interactive term between WAR and ALLYOVRL in 

the regressions would affect the results.  This interactive term could determine whether 

the United States gives more aid to countries at war if they are allies of the United States.      

The four UN variables have mixed results.  The ALLY and ALLYIMP variables 

often proved to be insignificant in determining food aid flows.  This is surprising because 

ALLYIMP is the variable that looks at only UN resolution voting patterns in which the 

United States has a vested interest.  The ALLYOVRL variable was consistently 

statistically significant throughout the OLS with the correct sign.  The ALLYOVRL 

variable may have the wrong sign in the conditional logit model because the United 

States may tend to always reward their allies.  As a result, these countries would drop out.  

The majority of the countries that are left have variation in the aid variable between 2001 

and 2007 because they lost their aid from United States (23 countries lost their food aid, 8 

gained food aid).  This could cause the coefficient sign to be negative.   Although I find 

that ALLYOVRL is a determinate of aid, it is surprising that ALLY is not supported in 

the model because the variables are highly correlated to one another.  The last UN 

variable that I felt had a positive effect on aid concerned whether a country was on the 

UN Security Council, although the effect is weak.  The effect may be weak because the 

rotating countries have only one vote, therefore their vote may not warrant a large sum of 

food aid.  Each of the five permanent members has much stronger voting power, since 

they have the power to veto any proposal.  The aid the rotating country may receive in 

exchange for a vote may come from other countries rather than the United States.  This is 
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because the United States’ vote is much stronger and the US is more concerned with the 

voting of the other four permanent members with veto power.  Lastly, the aid given to a 

rotating member may not come in the form of aid, but may be a monetary negotiation, 

which in my model is excluded.      

The LNUSFPI and LNFPI had more determining power than the LNIMR.  The 

reason for this could be that there were too few observations that LNIMR did not give a 

proper reflection of its true explanatory power.  LNIMR may have suffered from a 

measurement error, in which the real IMR is much higher, causing a downward bias in 

the coefficient and lowering R
2
.  It is not atypical for an infant mortality occurrence to go 

unreported in low-income countries where medical reporting may be limited.  The 

LNIMF was insignificant in all of the models and had the right sign only in my OLS – 

LNFPI regression.  LNFPI and LNUSFPI had the correct signs in every model, albeit not 

statistically significant.  These variables tend to behave similarly to the GDP variables.  

USGDPCC2000 and USFPI are highly correlated, which may explain their close 

similarities (see Table 6).  On the other hand, GDPPC2000 and FPI have an extremely 

low correlation (see Table 7).  Although LNFPI and LNUSFPI were not significant, these 

variables are good predictors of how much volume of food aid a country receives.  These 

variables can be compared to agricultural surplus variables, so it makes sense that if the 

United States has a high surplus year, it will give food aid to countries and give aid at 

higher levels.  The United States will give less aid to a country that has a high food 

production year, because the United States would rather spread aid around to many low-

income countries rather than give large volumes of food aid to countries with high food 

production indexes.     



 

 

32 

VI. Conclusion: 

     Many studies on aid look at the effects of foreign aid on a country, whether it 

promotes growth and reduces poverty or whether it is inefficient and has little effect on 

the recipient country.  My analysis looks to see if prices of commodities and the amount 

of food produced in a country affects the volume of food aid flows from the US, 

controlling for other variable effects.  The results I found show that there seems to be no 

single powerful determinant of the variation of volume flows between countries and years.  

The regression models showed that both strategic, political, income, and humanitarian 

variables play important roles.   

 Strategically, the United States tends to reward countries that are their allies, 

which can be deciphered by looking at the ALLYOVRL variable.  The United States also 

tends to weakly send more volume of food aid to countries that are on currently serving 

on the United Nations Security Council.  This result should be important because low-

income countries can increase their volume of food aid received by aligning their votes 

with the United States and lobbying for a rotating position on the United Nations Security 

Council. 

 The United States also tends to reward countries that align themselves with the 

United States religiously and democratically.  This may result from the feeling of security 

that the United States has towards countries that are democratic and non-Muslim and 

non-Islamic. It may be interesting to see if countries that are both Christian and 

democratic receive a proportionally larger volume of food aid than just countries that are 

either only democratic or only Christian.  Along with the feeling of security through 

religion and government, the United States tends to strategically give more food aid to 

countries that are geographically closer.  The average food-aid per country is highest in 
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the Latin American and the Caribbean, even with the second highest average commodity 

price index (see table 2).             

 Lastly, a large factor in determining the quantity of food aid from the United 

States has to do with how wealthy the United States is and the level of GDP of the 

recipient country.  This result is not beneficial to low-income countries because it gives 

them little incentive to change the conditions of the country.  This incentive encourages 

moral hazard if a relatively low-income or a low food producing country knows it will 

continue to receive aid.  Taking advantage of the moral hazard issue may produce an 

unexpected and undesired result for the country.  This negative outcome could occur if 

the United States were to struggle economically or agriculturally during a year, which 

may cause the United States foreign food aid flows to dramatically decrease.  The 

positive side to this is that in my model, albeit not significant, the elasticity of food aid to 

a unit change in commodity prices is inelastic.  Therefore in a situation such as at the 

present time, where the US and many countries are going through a recession, the United 

States and World Food Programme may have trouble affording food with high 

commodity prices, but will still provide a large percentage of the food aid to low-income 

countries. 
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Appendix: 

Countries included in dataset: 

African Continent: Algeria, Angola, Benin, Burkina Faso, Burundi, Cameroon, Cape 

Verde, Chad, Democratic Rep. of Congo, Republic of Congo, Cote d'Ivoire, Djibouti, 

Eritrea, Ethiopia, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia, 

Madagascar, Malawi, Mali, Mauritania, Mozambique, Niger, Nigeria, Rwanda, Senegal, 

Sierra Leone, Somalia, Sudan, Tanzania, Uganda, and Zambia. 

 

Asia: Afghanistan, Bangladesh, Cambodia, East Timor, India, Indonesia, Kazakstan, Laos, 

Mongolia, Nepal, North Korea, Pakistan, Philippines, Sri Lanka, and Vietnam. 

 

Latin America and the Caribbean: Bolivia, Colombia, Dominican Republic, Ecuador, El 

Salvador, Guatemala, Guyana, Haiti, Honduras, Jamaica, Nicaragua, and Peru. 

 

Near and Middle East: Egypt, Iraq, Jordan, Lebanon, West Bank & Gaza, and Yemen 

 

Newly Independent States: Armenia, Azerbaijan, Georgia, Kyrgyzstan, Russia, Tajikistan, 

and Uzbekistan. 

 

 

 

 

 

Data Sources:  

Variable Source 

Volume of Aid, Commodity Price Index USDA FAS 

War Wikipedia 

Religion CIA World Factbook 

Democracy Freedom House 

Natural Disaster Emergency Disasters Database 

Ally, AllyImportant, AllyOverall Voeten, US State Department 

GDP, IMR, FPI World Bank: WDI 
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Table 1: Summary Statistics                                          

Variable Obs. Mean Std. Dev. Min Max 

aid 532 0.87594 0.32996 0 1 

ywgt 466 57.31708 94.49455 0.4 975.6 

commprice 466 502.1834 462.9213 18.31 5945.03 

natd 525 2.984762 3.819865 0 31 

war 532 0.308271 0.462214 0 1 

religion 532 0.5 0.500471 0 1 

gov 525 0.180952 0.385346 0 1 

ally 525 0.09564 0.046501 0 0.297 

allyimp 511 0.213268 0.174793 0 0.8 

allyovrl 511 0.166536 0.076755 0 0.5 

unsecc 532 0.06579 0.248147 0 1 

usgdppc2000 532 36275.75 1411.516 34495.1 38338.18 

gdppc2000 504 844.6323 854.8063 81.009 5123.402 

pop 518 4.08E+07 1.28E+08 461331 1.12E+09 

usfpi 456 102.6667 3.499869 98 107 

fpi 416 110.5697 15.21857 62 195 

imr 288 105.1944 12.38172 48 149 

 

Table 2: Summary Statistics by Region 

Variable Obs Mean Std. Dev. Min Max 

African Continent         

ywgt 232 57.99931 115.4901 0.4 975.6 

commprice 232 400.3115 236.5045 101.83 1984 

fpi 200 109.585 15.77839 62 195 

Latin America and  the Caribbean       

ywgt 88 74.09546 91.71804 0.7 453 

commprice 88 617.3224 426.0691 128.98 1972 

fpi 80 108.4375 13.21281 65 144 

Asia           

ywgt 75 48.8956 38.13447 0.7 184.1 

commprice 75 745.4737 862.3661 133.95 5945.03 

fpi 72 111.9306 16.12567 83 169 

Near and Middle East       

ywgt 30 58.694 60.21156 0.52 200 

commprice 30 380.8627 341.7466 124.22 1360.97 

fpi 24 112.7917 12.01441 96 139 

Newly Independent States       

ywgt 41 31.84219 41.69602 0.5 182.2 

commprice 41 475.23 317.3933 18.31 1544.97 

fpi 40 115.975 15.20878 96 149 
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Table 3: Simple Correlations 

corr ywgt commpr~e natd war religion gov allyovrl unsecc usgdpp~0 gdppc2~0 usfpi fpi

ywgt 1 (obs=364)

commprice -0.0878 1

natd 0.2363 0.0798 1

war 0.2545 -0.0156 0.229 1

religion 0.0814 0.002 -0.0898 -0.1013 1

gov -0.0277 0.0285 0.1003 -0.0657 0.0862 1

allyovrl 0.0428 0.0571 0.0041 -0.1157 0.3432 0.0908 1

unsecc -0.0125 0.0208 0.0925 0.0126 0.1118 -0.0061 0.0729 1

usgdppc2000 -0.079 0.1163 0.0118 0.0787 0.023 -0.0308 -0.2695 0.001 1

gdppc2000 -0.1106 0.1568 -0.0261 -0.1441 0.0965 0.3065 0.1387 0.128 0.0702 1

usfpi -0.0678 0.1476 -0.0221 0.0493 0.0233 -0.0264 -0.3276 0.0171 0.8506 0.0457 1

fpi 0.0513 0.1414 0.0204 -0.1038 -0.0298 -0.1828 -0.0732 0.0516 0.381 0.0657 0.3262 1
 

 

 

 

 

 

 

 

Tables 4-7: Simple Correlations 

Table 4: corr ally allyimp allyovrl       Table 5: corr ally allyovrl 

corr ally allyimp allyovrl  corr ally allyovrl 

(obs=511) ally allyimp allyovrl  (obs=511) ally allyovrl 

ally 1      ally 1   

allyimp 0.5579 1    allyovrl 0.8022 1 

allyovrl 0.8022 0.5064 1     

        

Table 6: corr usfpi usgdppc2000   Table 7: corr fpi gdppc2000  

corr usfpi usgdppc2000   corr fpi gdppc2000 

(obs=456) usfpi usgdpp~0   (obs=410) fpi gdppc2~0 

usfpi 1     fpi 1   

usgdppc2000 0.8518 1   gdppc2000 0.0616 1 
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Figure 1: Shows the regression results for the OLS Model – LNCOMMPRICE. 
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Figure 2: Shows the regression results for the OLS Model – LNFPI. 
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Figure 3: Shows the regression results for the Conditional Logit Model – LNFPI.   

   Note RELIGION drops out.   
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