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ABSTRACT 

 
 

The World Food Programme estimates that 1 billion people worldwide do not get 

enough food to eat.  The major causes of hunger include natural disasters, conflict, 

poverty, and poor agriculture infrastructure.  Developed nations have largely relied on 

food aid to meet the need for food in developing nations.   While food aid has an obvious 

short term goal of meeting hunger needs, it may also have long term impacts on the 

development of agriculture production in developing nations.  While previous studies 

have examined the relationship between food aid and agriculture production, these 

studies do not take in to account the different types of delivery mode in which food aid is 

distributed; direct transfers, local purchase, and triangle purchase.  This study seeks to fill 

this gap by conducting a vector autoregression analysis of the relationship between 

locally purchased food aid and recipient country agriculture production and prices.    This 

study finds that increases in the proportion of cereal food aid that is locally purchased 

Granger causes decreases in cereal production, primarily for African recipients.  

Additionally, the study finds that higher levels of agriculture production in the case of an 

emergency Granger causes increases in the proportion of locally purchased cereal food 

aid.  The analysis does not show a statistically significant relationship between price and 

locally purchased food aid. While the analysis shows a negative relationship between 

locally purchased cereal food aid and cereal production in Africa, there is possible bias 
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due to omitted variables and aggregation of data. Regardless of this potential bias, the 

results provide no evidence of a true positive causal relationship between locally 

purchased food aid and agriculture production in recipient countries.  
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Introduction 
 

The World Food Programme estimates that 1 billion people worldwide do not get 

enough food to eat (WFP 2010).  This is greater than the population of the United States, 

Canada, and the European Union combined.  The major causes of hunger include natural 

disasters, conflict, poverty, and poor agriculture infrastructure.  Hunger not only impacts 

those individuals who lack food, but it can have a lasting impact on a country’s 

development.  Children that do not receive appropriate nourishment lack proper physical 

and mental development and children that are stunted through undernourishment are 

expected to lose 5-10 % of their lifetime earnings due specifically to their lack of food.  

The number of people experiencing hunger increased by 115 million in the past two years 

alone, largely due to higher food prices.  The World Food Programme, and others, has 

called for a renewed commitment from developing nations to address the issue of hunger 

(WFP 2010).        

 The United States, and many developed nations, has relied largely on food aid as 

a vehicle to address food shortages and hunger in developing nations, but food aid 

legislation has been drafted to meet dual objectives.  Not only is US food aid used to 

supply food to developing nations, but it has also been used for surplus disposal, trade 

promotion, and to address geopolitical concerns throughout different times in history.  

Trying to balance the influences of political concerns with humanitarian concerns has 

reduced the effectiveness of the US Food For Peace program ((Barrett and Maxwell 

2005).   

 Food aid can be delivered in a variety of ways, each of which could have a 

different impact on recipient countries.  Direct Transfers (In-Kind) are food aid 
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allocations that are transferred directly from donor to recipient countries.  Triangle 

(Regional) Purchase is food aid that is purchased by a donor in a third country, then 

delivered to the recipient country. Local Purchase is food aid that is purchased and 

distributed within the recipient country.  Historically, direct transfers have been the most 

popular delivery mode of food aid, which is largely due to the fact that the U.S. supplies 

the majority of food aid, and US Food For Peace legislation requires that food be 

purchased domestically. 

Supplying food aid primarily through direct transfers has been debated since the 

implementation of Food for Peace in 1954.  Opponents of direct food aid transfers cite 

the possible production disincentives that result from increasing supply.  Food Aid 

instantly increases supply on the local market, which can reduce prices if demand 

remains constant.  These reduced prices then discourage investment by local producers in 

agriculture because potential profits have been reduced (Shultz, 1960).  Shultz’s theory 

may not predict the behavior of real markets if one of its assumptions is violated, such as 

the assumption that food aid will be wholly additional (Donovan et al. 2006).  Additional 

theoretical work argues that food aid replaces commercial imports and does not change 

the local supply of food; therefore, having no impact on local producers (Srinivasan 

1989).  While this theory continues to be debated, no consensus has been reached on the 

effects of direct transfers on recipient country agriculture markets.   

 While direct transfers remain the delivery mode of choice for a majority of food 

aid deliveries, the elimination of procurement restrictions have become more popular due 

to cost saving and time savings that can be gained from purchasing food aid from local or 

regional suppliers.  The European Union, the United Kingdom, and Canada have all 
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switched to providing 100% of their food aid budgets in cash, which allow food to be 

purchased at the best price in the best location for each particular delivery (GAO 2009).  

Other major donors, such as the United States, have not taken these steps toward local 

purchase for largely political reasons.  While Food for Peace does not allow for local 

purchase, the 2008 Farm Bill authorized funding for a five year local purchase pilot 

program to test the use of local purchase for U.S. food aid deliveries. 

Local purchase provides many possible incentives for donors and recipient 

countries alike.  Benefits of local purchase include cost savings, time savings, and the 

possibility of providing production incentives in recipient markets.  This study will focus 

on the possible production incentives for recipient countries through local purchase.  

Local purchases of food aid act as an increase in demand, which has the potential to 

increase agriculture prices in the local market.  Increased prices provide an incentive for 

producers to invest in their agriculture production, to take advantage of the increased 

price received per unit produced.   

Whether or not increased prices benefit the country as a whole depends on the 

make up of a country’s rural and urban populations.  Increases in agriculture prices will 

benefit rural farmers, assuming that the farmer gains higher profits from the price 

increase.  Conversely, urban populations rely on the food grown in the rural areas.  As 

agriculture prices rise, the urban populations will suffer from the higher prices, assuming 

that urban incomes are not increasing at the same rate as agriculture prices.  Therefore, 

increases in agriculture prices will benefit largely agrarian societies as opposed to more 

developed nations with higher populations concentrated in urban areas.   
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To the best of my knowledge, no other study has empirically tested the impacts of 

locally purchased food aid on recipient country agriculture production or prices in a cross 

country analysis.  Given that past analyses of food aid have made few distinctions 

between food aid types and delivery modes in their analyses, there is little systematic 

evidence to address the potential impact of locally purchased food aid on recipient 

country agriculture markets.  This study seeks to fill the gap in the existing literature by 

differentiating between food aid types and delivery modes in the data collection to 

estimate the impact of different delivery modes. 
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Background 
 

International food aid consists of three types that are aimed to serve different goals 

and impose different conditions on the way the food aid can be used by the recipient 

country.  In order to analyze the impact that food aid has on recipient agriculture markets 

these elements must be defined.  There are three types of food aid (Barrett and Maxwell 

2005): 

Program:  Food aid is provided directly on a government to government basis, 

typically for sale on local markets.  In many cases, food is provided along with 

conditions that must be met by the recipient. 

Project: Food aid is provided to recipient governments, its agents, development 

agencies or NGOs for the use of development projects.  Project food aid can be 

sold, or monetized, and proceeds will fund specific development projects. 

Emergency: Food aid that is delivered in response to emergencies resulting from 

natural disasters or conflict. 

As seen in Figure 1, program food aid has been the most popular type of food aid 

delivered in the past, while the majority of food aid delivered in last five years has been 

emergency food aid.   
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Figure 1 Global Food Aid Flows by Type 

 
Source: WFP 2009 
 

The shift toward emergency food aid is largely driven by changes in the United 

States, who provides the majority of the world’s food aid.  As seen in figure 2, U.S. 

emergency food aid funding has far exceeded non-emergency food aid since 2001.  While 

the exact reasons of this shift are unknown, it could be due to a shift away from cold war 

politically motivated aid to aid that has a development focus.   

Figure 2 Distribution of U.S. Title II Funds 

 
Source: Ho and Hanrahan 2010 
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 In addition to different food aid types, there is also a variety of delivery modes.  

Any food aid type described above can be delivered in one of three ways (WFP 2010): 

Direct Transfer (In-Kind): Food aid that is purchased in the donor country, then 

transferred to recipient countries. 

Triangle (Regional) Purchase: Food aid that is purchased by a donor in a third 

country, then delivered to the recipient country. 

Local Purchase: Food aid that is purchased and distributed within the same 

country. 

Figure 3 Global Food Aid by Delivery Mode 

 
Source: WFP 2009 
 

Figure 3 shows that direct transfers have historically, and continue to be the most 

popular delivery mode.  The popularity of in-kind food aid is largely due to U.S. food aid 

policy that requires that the majority of U.S. food aid to be purchased from domestic 

sources and shipped on U.S. flagged vessels.  While direct transfers continue to account 

for the majority of food aid flows, the use of local purchase has increased considerably in 
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the last five years, as shown in Figure 4.  In 1988, local purchases accounted for 1% of 

global food aid flows.  Increasing steadily, local purchases reached 9% in 2003 before 

doubling to 18% in 2007, and falling slightly to 17% in 2008.  These changes in food aid 

delivery modes have largely been driven by the cost and efficiency savings gained from 

purchasing food aid locally or regionally in recipient countries. 

Figure 4 Proportin of Global Food Aid Flows by Delivery Mode 

 
Source: WFP 2009 

History of US Food Aid Policy 
 

Given that the United States supplies the majority of the world’s food aid, this history 

section will focus primarily on the history of food aid policy in the United States.  Figure 

5 illustrates two important facts about food aid flows.  First, the majority of food aid is 

supplied by the United States. Second, changes in global food aid flows rely greatly on 

the United States’ supply, as food aid from the rest of the world has remained relatively 

constant over the last 20 years.  U.S. food aid began in 1954 with Public Law 480, known 

as Food for Peace (FFP).  This legislation has been greatly influenced by geopolitical 

concerns, trade promotion, and the disposal of U.S. agriculture surplus.  The importance 
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of each of these factors has fluctuated over time, but they remain present in US food aid 

policy today (Barrett and Maxwell 2005). 

Figure 5 Global Food Aid Donors 

 
Source: WFP 2009 
 

Most U.S. food aid is delivered through the Food for Peace Act.  Food for Peace 

consists of three titles of food aid.  Title I, Trade and Development Assistance, is 

administered by the Foreign Agriculture Service (FAS) of the United States Department 

of Agriculture (USDA).  Title I offers concessional loans or grants to developing 

countries or private entities for the purchased of U.S. agriculture commodities (Ho and 

Hanrahan 2010).  Title I has received some complaints that is it merely an export credit 

program disguised as food aid (Barrett and Maxwell 2005).  Recipient countries usually 

agree to monetize the shipments and make an effort to use the proceeds for development 

projects.   

Title II, Emergency and Private Assistance, is administered by the United States 

Agency for International Development (USAID).  Title II provides donations of food to 



 10 

meet humanitarian and development needs in developing countries in emergency and 

nonemergency situations, including support for food security goals (Ho and Hanrahan 

2010).  Commodities and transport costs are still arranged through the USDA’s FAS.  

While Title I composed the main source for U.S. food aid shipments for the first 30 years 

of PL 480, Title II had become the primary source of US food aid over the last 15 years 

(Barrett and Maxwell 2005).   

Title III provides government-to-government grants of food, which recipient 

countries are able to sell in the local market and use the proceeds for development 

objectives.  This title has been inactive in recent years (USDA 2009).    

 In addition to Food for Peace, the United States also delivers food aid through 

Food for Progress, Section 416(b), Bill Emerson Humanitarian Trust, and the 

International Food for Education and Child Nutrition.  Food for Progress, established in 

1985, provides donations or credit sales of food to promote democracy and an expansion 

of private enterprise.  Section 416(b), established 1949, is an overseas donation of surplus 

commodities obtained by the Commodity Credit Corporation.  The Bill Emerson 

Humanitarian Trust is a food reserve that the U.S. is authorized to deliver food in 

response to emergencies.  This trust has been used a total of 10 times, with the last time 

being in 2005.  The International Food for Education and Child Nutrition provides 

donations of US agriculture products for school feeding, maternal nutrition, and child 

nutrition programs in low income countries who are committed to universal education.  

 The Food for Peace Act specifies that funding under the program can only be used 

to purchase U.S. grown commodities, limiting the delivery mode of U.S. food aid to 

direct transfers in the majority of cases.  Furthermore, the Cargo Preference Act of 1975 
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requires up to 75 percent of U.S. funded food aid to be transported on US flagged vessels 

(GAO 2009).  Additional funding is available to use for local purchase of food aid 

through the Foreign Assistance Act, the 2008 Farm Bill, and others.  Even with these 

additional funding options, the majority of U.S. food aid is required by law to be 

purchased from U.S. suppliers.  

Global Shift in Purchase Requirements 
 
 All other major food aid donors; including the European Union, the United 

Kingdom, and Canada, now provide all of their food aid budget as cash to that may be 

used for purchase of food anywhere in the world (GAO 2009).  This corresponds with the 

recent increases in locally purchased food aid.  While the United States still legally 

requires that Food For Peace purchases are made from domestic producers, the 2008 

Farm Bill established a five year local and regional procurement pilot project to study the 

impact and implementation of local and regional procurement and then develop 

guidelines for future implementation of the local and regional procurement (USDA 

“Food Aid”).  Even with the emergence of these new programs, the majority of US food 

aid is still supplied under the restrictive Food for Peace program. 

 The recent shift to untie purchasing requirements by Canada and the UK are 

largely publicized as measures of efficiency.  The GAO found that the local purchase of 

food aid in Africa reduced the cost of food aid by 34%, a substantial cost savings.  As oil 

prices skyrocketed in the summer of 2008, making the shipment of food aid more 

expensive.  When food aid budget allocations do not change from year to year, this will 

result in fewer quantities of food aid delivered to developing nations as donors are 

required to spent larger portions of the budget on transportation costs.  Additionally, 



 12 

rising oil prices also increased international food prices and led to a food crisis in many 

developing nations. The World Food Programme estimated that rising fuel costs and 

increased food prices increased their 2008 budget by $755 million dollars.  The quantity 

of food aid delivered is reduced in a time when developing countries are in most need of 

assistance.  Major donors have responded to these pressures by removing purchase 

restrictions from their food aid programs.   

 While many donors have made changes to their purchase requirements, the US 

continues to require that Food for Peace commodities be purchased from domestic 

producers.  Until the 1980s, food aid in the U.S. had been used as a surplus disposal 

mechanism for agriculture surplus that was generated through US government farm 

policy in which the government acted as a buyer of last resort when the market was 

down.  Evidence that US food aid is a surplus disposal mechanism primarily and 

humanitarian secondly, can be seen in “food aid” shipments from the United States that 

have no nutritional value for the recipients, such as cotton and tobacco (Barrett and 

Maxwell 2005).  The Federal Agriculture Improvement and Reform (FAIR) Act, 1996, 

eliminated government stock accumulation; but US farmers remain a very important 

constituent for food aid policy.  The Commodity Credit Corporation now purchases food 

aid supplies from domestic producers when the supply is needed for a food aid transfer.    

US farmers, as well as food processors, shippers and NGOs, have historically 

been tied to and benefited from US food aid policy.  These groups have all lobbied 

congress in the past to block legislation that would untie food aid purchases.  While the 

benefit to U.S. farmers and shippers is apparent, NGOs in the food aid business have also 

come together in the past to block changes to the current U.S. food aid system.  NGOs 
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feared that without the benefits to U.S. farmers and shippers, support for food aid may 

diminish and hurt the total food aid budget allocation.  Additionally, NGOs are also able 

to receive funding in the form of food aid, which is monetized and used as budget support  

(Dugger 2005).       
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Literature Review 

Food Aid/Production/Price literature 

 The discussion of the production disincentives that food aid generates for 

recipient country markets begins with a theoretical discussion by Theodore Shultz (1960), 

who theorizes that in-kind food aid is likely has an adverse effect on agriculture product 

in recipient countries.  Increased food supplies provided by food aid delivery depress the 

price received by farmers and have the potential to cause inadequate support for pro 

agriculture support policy in recipient countries.  Most of the evidence to support Shultz’s 

theory is grounded in anecdotal and case study evidence, with little existence of empirical 

evidence (Abdulai et al. 2005). 

 Shultz’s theory is grounded in sound economic reasoning that increased supply 

will drive prices down, so why has is failed to be observed empirically?  Generally 

speaking, real world conditions are more complex than the scenario that Schultz 

describes.  One complexity is that recipient countries do not function in closed 

economies; therefore, trade will have an impact on production levels.  Srinivasan (1989) 

suggests that food aid acts as a replacement to commercial imports and therefore has no 

direct effect on domestic supply.  This theory would suggest that food aid is not adding to 

local supply.     

Donovan et al. (2006) identify certain prevailing conditions that should be present 

for production disincentives to be observed with the delivery of food aid.  Timing of food 

aid is critical. While providing food aid during “hungry season” may lower prices of the 

local market, impacts on production are expected to be minimal because production is 

already low (hints hungry season).  Price effects become most important during peek 
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harvest season.  Adding to supply during peak harvest season has the potential to lower 

prices below production cost, therefore; discouraging production in the future.  Failing to 

see production disincentives in the literature may be a result of well timed food aid.    

 Additionally, the choice of commodity will also be an important determinant of 

production effects.  Production disincentives of food aid are most likely to occur when 

commodities provided are either currently grown in the recipient country or the 

commodity is a substitute for commodities grown in the recipient country (Donovan et al. 

2006).  Again failure to observe production disincentives from food aid may be due to 

well organized food aid that ensures that the commodities provided do not provide 

competition for local producers. 

 Lavy (1990) examines the disincentive effects of in-kind food aid through a cross 

country analysis of 33 sub-Saharan African countries using data from 1970 to 1987.  

Lavy finds that food aid has a positive impact on agriculture production in recipient 

countries.  Lavy explains this finding by the fact that many countries that receive food aid 

monetize it and use the proceeds invest in agriculture development, such as fertilizer.   

 It is important to note that Lavy, and many other studies of food aid, make no 

distinctions between food aid types and food aid delivery modes.  Barrett et al. (2007) 

conduct a similar analysis using data from 1961 to 1995, but only measure the impact of 

U.S. program food aid, which is provided on a government to government basis and 

monetized on local markets.  Barrett et al. do not find evidence that food aid stimulates 

food production, which may discredit Lavy’s argument that monetized food aid provides 

production incentives through agriculture investment. 
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 These studies that look at total food aid supplied miss the different production 

implications of providing in-kind transfers versus locally purchasing food aid.  In-kind 

transfers have the potential to provide a shift in supply, while local purchase has the 

potential to cause a shift in demand.  While many studies have looked at total food aid 

and even different food aid types, no current cross country empirical analysis exists that 

separates food aid by delivery modes.  This study seeks to fill this gap. 

Locally Purchased Food Aid Literature 

Current literature that examine locally purchased food aid is largely anecdotal and 

qualitative (Hanrahan 2009, GAO 2009, Coulter 2007, Tschirley and Castillo 2007).  

These studies are focused on the efficiency and cost savings gained through locally 

purchased food aid.  This study will attempt to move beyond the cost and time saving 

benefits and determine the empirical relationship between local purchase and agriculture 

production and prices in recipient countries. 

Local and regional procurement of food aid have been shown to provide 

significant cost and time savings, especially for African countries.  GAO (2009) analysis 

of U.S. food aid finds that local purchase in sub-Saharan African countries cost 34 

percent less than similar in-kind aid purchased and shipped from the United States to the 

recipient country from 2001 to 2008.   Tschirley and Castillo (2007) find similar results 

when looking specifically at maize food aid in Kenya, Uganda and Zambia from 2001 to 

2005.  Their analysis shows that local and regional procurement saved $68 million and 

allowed 75 percent more food to be delivered to beneficiaries.  In addition to cost 

savings, GAO (2009) also determine that local purchase took an average of 35 days in 

African countries, while in-kind transfers took an average of 174 days.  This evidence 
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suggests that local purchase is 80 percent faster than in-kind transfers, which could be 

vitally important in the case of emergencies.  

While local and regional procurement of food aid provide these potential cost and 

efficiency gains, there are also potential risks to consider when purchasing food aid 

locally or regionally.  Where in-kind transfers have the potential for decreasing prices 

through increased supply, local purchase has the potential to increase prices through 

increased demand, which has the potential to make food more costly for the consumer 

(GAO 2009).  It is important to point out that this risk can be avoided with proper timing.  

Additionally, Tschirley and Castillo (2007) point out that there are possible problems 

with food quality and inability to enforce contracts with local suppliers in the case of 

default.   

Previous analyses of the effect of food on recipient agriculture production and 

pricing have made no distinction between locally procured food and direct transfer of 

food aid in their analyses.  Furthermore, many of these analyses also make no 

differentiation in their data between food aid types.  The literature that does discuss local 

purchase does not include an empirical examination of the impacts that local purchase 

have on recipient country agriculture market.  To the best of my knowledge, no other 

study has filled this gap in the existing literature.  Given that past analyses of food aid 

have combined food aid types and delivery modes in their analyses, there is no way to 

know the effects of the in-kind food aid versus locally purchased food aid.  I fill the gap 

in the existing literature in this paper by differentiating food aid data by food aid type and 

delivery mode to narrow the effects of food aid on recipient markets to different types of 

food aid and delivery modes. 
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Conceptual Model 

Traditional In-Kind Food Aid 

Traditional transfers of in-kind food aid are a supply side intervention in the 

agriculture market of recipient countries.  In-kind food aid has the potential to produce a 

crowd out effect on recipient country food production.  As supply increases, holding 

demand constant, prices of local agriculture are expected to decrease.  This decrease in 

price has the potential to lead to a reduction in local production as local production 

becomes less profitable.   

While this relationship between food aid and food production has been argued 

since the 1960’s (Shultz 1960), there are other additional factors that affect the 

relationship that exist between food aid and food production.  Empirical findings that do 

not support the production disincentive theory are explained by the possibility that food 

aid replaces commercial imports; therefore, providing no change in domestic supply.   

Assuming that food aid replaces commercial imports is difficult when many bi-lateral 

food aid donors seek to protect their export interest by ensuring that food aid does not 

encroach on the usual marketing requirements (UMR) for recipient countries.  The UMR 

is a commitment by food aid recipients to maintain a normal level of commercial food 

imports so that food aid does not displace trade, meaning that food aid will be wholly 

additional (Barrett and Maxwell 2005). 

Locally Purchased Food Aid 

Local purchase of food aid is a demand side intervention on agriculture markets in 

recipient countries.  Purchasing locally grown commodities will increase the quantity 
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demanded in the local market.  In a microeconomic analysis, an increase in demand, 

holding the supply constant, will lead to increased prices, the opposite effect of in-kind 

transfers.   

The development impact of increased agriculture prices on recipient countries can 

be a complicated relationship considering that increased prices benefit some while 

hurting others.  Increased prices will benefit agriculture producers, while urban 

consumers will be adversely affected as food becomes more expensive.  The composition 

of the rural and urban populations will be the key determinant of whether or not increased 

agriculture prices increase development in  

For both in-kind and local purchase of food aid, there is a possibility of reverse 

causation in which production levels influence food aid receipts.  While the above 

scenarios describe theoretical arguments for the affect that food aid has on agriculture 

production, agriculture production levels affect the amount of food aid delivered to a 

recipient.  Food aid is a policy intervention that is targeted at increasing food supply for 

those in hunger.  Presumably, a major factor in hunger is low local production of food.  It 

should be expected that food aid is targeted towards countries that do not have high 

volume of local agriculture production.  Levels of agriculture production may also 

determine whether in-kind or locally purchased food aid is used in a particular country.  

Local purchase requires that a certain level of agriculture production already exists within 

a country to meet the demand of organizations who are seeking to purchase commodities 

for food aid purposes. 
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Conceptual Framework for Control Variables 

While the relationship between food aid and agriculture prices and production are 

the focus of the analysis, there are many additional factors that will affect both food aid 

and agriculture production.  These factors include drought, conflict, natural disasters, and 

local food quality.  Drought, armed conflict and natural disasters will decrease local food 

production due to the disruption these events cause to production activities.   These 

events will likely lead to emergency food aid deliveries, since they can be sudden and 

very destructive to local food supplies.  Disasters will have two important effects on food 

aid.  Food aid quantities should increase in the event of disasters, as the supply of food 

decreases either due to inability to carry out production activities or because crops or 

surpluses were destroyed as a result of the disaster.  Disasters may also have an affect on 

the mode of delivery.  Local purchase may not be possible when disasters destroy local 

supplies of food or delivery routes.  However, disasters call for quick responses, which 

in-kind transfer can not provide.  Triangle purchase may be the most effective form of 

food aid in these cases. 

Food quality can have a dynamic relationship with production.  Food quality may 

be low because there are not adequate resources available to invest into the production of 

agriculture in a country.  Production will be low, as low quality products will not be able 

to compete with higher quality imports.  Again, low production will correlate to higher 

quantities of food aid, therefore low quality products will also lead to increased flows of 

food aid.  Similar to disasters, low quality products will effect the composition of food 

aid delivery modes.  Local purchase will be less likely if locally grown products are not 

acceptable to donors, making in-kind transfers more likely.  



 21 

Analysis Plan 

Food Aid and Agriculture Production 

Following previous studies (Lavy 1999, Barrett et al. 1999, Abdulai et al.2005), I 

use a vector auto-regression model (VAR) to estimate the dynamic relationship between 

food aid and food production.  A VAR is used primarily to address this dynamic 

relationship (Barrett 1999 and Barrett et al. 2005) in which food aid affects food 

production and food production affects inflows of food aid.  The simplified VAR model 

that I use is as follows: 

       (1) 

     (2)   

 is the amount of food produced by country i in time t, and L represents the proportion 

of food aid received by country i in time t  that is locally purchased.   and  

represent the lag of food production and the lag of locally purchased food aid by k years. 

, , , , , and  are all parameters to be estimated.  and represent all other 

variables that affect food aid and food production.  and  are error terms for country 

i at year t.  This model is used to establish Granger causality, which shows that one 

variable forecasts another, between locally purchased food aid and agriculture production 

instead of true causality.  The model is testing whether a change in  in previous periods 

is followed by a change in  in a later period.  This is in contrast to a model that would 

test if a change in  in previous periods causes a change in  in a later period.  In the 

case of the VAR model,  Granger causes  instead of truly causing .  For example, 

winter coats Granger causes cold weather, but they do not truly cause cold weather.  
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People can be observed leaving their homes wearing winter coats when it is cold, but this 

association is not a cause of the weather conditions.     

 The VAR model is used in this analysis to address reverse causation between food 

production and food aid, possible time invariant omitted variable bias, and time variant 

omitted variable bias.  Reverse causation is addressed by lagging both  and .  Lagging 

 in equation 2 eliminates the problem that food production levels can dictate food aid 

inflows, provided that food aid received this year is not based on predictions of 

production in the next year.  The 2004 tsunami off the coast of Indonesia provides a great 

example of why lagging is necessary.  Examining the levels of food aid and food 

production in Indonesia only in 2004 would show a strong negative correlation between 

food aid and food production.  After the devastating tsunami hit food production will 

decrease and food aid will increase to address the emergency situation.  This is a case in 

which the level of food production is dictating the need for food aid.  Lagging food aid 

eliminated this relationship.  Staying with the same example, I examine the relationship 

with lagged food aid.  While we can observe the agriculture production in Indonesia in 

2004, we are comparing this with food aid from, for example, 2000.  There is no way the 

disaster and drop in agriculture production can affect the amount of food aid that was 

received in the past.   

 First differencing is used to address the problem of omitted variable bias due to 

time-invariant unobservable variables that are correlated with food aid and food 

production.  First differencing allows for the elimination of all variables that are country 

specific and that do not change over time, such as geography and soil quality.  For 

example, imagine some measure of geography that is a combination of whether the 
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country is land locked, distance from major economic markets, and temperature.  This 

measure will not change from year to year as these characteristics do not change.  

Differencing is measuring the difference of variables from year to year.  Since the 

measure of geography does not change from year to year, the difference of this variable is 

zero, and geography therefore does not impose any bias on the other parameter estimates 

 There is potential bias in the form of factors that do change over time.  To control 

for these factors I have included a dummy variable for armed conflict (W), a dummy 

variable for natural disasters (D), and a measure of economic growth (G).  The adjusted 

model is as follows. 

   (3)  

  (4) 

 
I start by estimating this specification for all countries that received food aid from 1988 

through 2007.   I also estimate the specification separately for 5 different regions; Africa, 

Latin America and the Caribbean, Asia, Eastern Europe, and Oceania.   

I also estimate the model for a variety of commodities.  Maize, sorghum, and 

wheat are chosen from other potential commodities because there have been a substantial 

number of food aid transfers of these commodities delivered through direct transfers and 

local purchase.  An additional estimation is made for aggregate cereal production and 

cereal food aid.  Cereals account for approximately of 90% of food aid transfers, and acts 

as a good proxy for overall food aid transfers. 
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Food Aid and Agriculture Pricing 
 The model for the relationship between the local purchase of food aid and 

recipient country agriculture prices will follow that same VAR model and be estimated 

through the following equations: 

   (5) 

  (6) 

 These equations replace food production with P, which represents the price (in US 

dollars) per metric ton of a specified commodity.  The analysis of this relationship will 

follow the same methodology as described above for the relationship between food 

production and food aid.  The analysis of price effects of food aid will not include 

aggregate cereals, as price per metric ton varies by each commodity included in the 

aggregation.   
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Data Description 

I use observational country level panel data from 1988 to 2007 for the analysis of 

production and food aid relationships.  For the price analysis, I use observational panel 

data from 1991 to 2007.  Data are combined from a variety of sources to generate the 

variables defined below. 

Variable Name  Definition  

Annual Production  

Annual metric tons of agriculture produced by the recipient 
country.  This is measured separately for maize, wheat, sorghum, 
and aggregate cereals. 

Price Per Metric Ton  

Price of commodity per metric ton.  Price is measured in US 
current dollars.  Data are collected separately for maize, wheat, 
and sorghum. 

Annual Food Aid Received 

The total tons of food aid received each year by the recipient 
country.   Data are collected separately for maize, wheat, 
sorghum, and aggregate cereals. 

% of All Food Aid that is LP 

The proportion of food aid received each year that has been 
locally purchased.  This measure includes all food aid types.  Data 
are collected separately for maize, wheat, sorghum and aggregate 
cereals. 

% of Program Food Aid that is LP 

The proportion of program food aid received each year that has 
been locally purchased. Data are collected separately for maize, 
sorghum and aggregate cereals.  Wheat has not been locally 
purchased for program food aid from 1988 -2007, according to the 
WFP INTERFAIS database. 

% of Project Food Aid that is LP 

The proportion of project food aid received each year that has 
been locally purchased. Data are collected separately for maize, 
wheat, sorghum and aggregate cereals 

% of Program Food Aid that is LP 

The proportion of emergency food aid received each year that has 
been locally purchased. Data are collected separately for maize, 
wheat, sorghum and aggregate cereals 

Economic Growth Real GDP per capita growth 

War 
Equals 1 when armed conflict took place within the recipient 
country, and 0 otherwise 

Disaster 
Equals 1 when a natural disaster took place within the recipient 
country, which affect at least 5000 people, and equals 0 otherwise 

 

All food aid data are from the World Food Programme International Food Aid 

Information System (INTERFAIS).  Data are collected from donor governments, 
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international organizations, non-governmental organization, recipients, and WFP field 

offices.  INTERFAIS data are used to create Annual Food Aid Received, Percentage of 

All Food Aid That is Locally Purchased, Percentage of Program Food Aid that is Locally 

Purchased, Percentage of Project Food Aid that is Locally Purchased, and the Percentage 

of Emergency Food Aid that is Locally Purchased. 

 Production and price data are selected from the Food and Agriculture 

Organization’s (FAO) FAOSTAT database.  FAOSTAT data are collected by sending out 

annual questionnaires to each country and collecting a variety of publications from 

national level and international level sources that contain agriculture data.   The FAO 

then combines this information to generate yearly estimates.  When data are missing 

entirely, estimates are made based on past trends and data in bordering countries. 

 Disaster data are generated from the Centre for Research on the Epidemiology of 

Disasters (CRED) EM-DAT database.  The database includes information on natural and 

technological disasters since 1900 for all countries in the world.  Events must meet one of 

the following conditions to be included in the database. (1) 10 or more people killed, (2) 

100 or more people affected, (3) declaration of a state of emergency, or (4) a call for 

international assistance.  For the purposes of this study, all events that affected less than 

5000 individuals were excluded from analysis.  A variable for disasters is included in this 

analysis to partially control for the disruption of agriculture that takes place following a 

disaster.  Events that do not impact a substantial number of people would not be expected 

to substantially impact the agriculture production within a country. The database in 

compiled from various sources, including UN agencies, non-governmental organizations, 

insurance companies, research institutes and press agencies. 
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 The War dummy variable is generated using data from UCDP/PRIO Armed 

Conflict Database. Armed conflict data used for this analysis includes all intra and inter 

state wars that involve a food aid recipient country.  Armed conflict is registered in the 

UCDP/PRIO dataset when 25 battle related death occur in the same calendar year.   

 The measure of economic growth used in the analysis is from the Penn World 

Table 6.3.  The PWT contains national account data adjusted for international prices, so 

that real comparisons can be made between countries.  The variable “Growth rate of Real 

GDP Chain per capita” is used to measure changes in growth from year to year.   

 Table 1 provides summary statistics for the variables used in my analysis. Data 

coverage is greater for cereal food aid and cereal production variables than the other 

commodities included in the sample.  This is due to the fact that cereal is an aggregation 

of numerous commodities and most countries are likely to produce or receive a cereal 

food aid of some kind, while not all countries produce or receive maize, sorghum, or 

wheat.  
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Results 

Table 2 presents the regression analysis results for cereal production for all 

countries in the sample.  The dependent variable, displayed across the top, in columns 1 

through 5 is the change in the percent of cereal food aid received that is locally 

purchased.  The independent variables are various lags of the change in the natural log of 

cereal production and the change of the percent of cereal food aid received that is locally 

purchased. Each column also presents the results of a Granger causality F-test.  The null 

hypothesis being tested in columns 1-5 is that a change in cereal production is not 

followed by a change in the proportion of cereal food aid that is locally purchased.  The 

F-test at the bottom of columns 1-5 test the cereal production variables for joint 

significance. 
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 The null of the Granger causality test can be rejected 5 % level for columns 1, 2, 

and 3 with p-values of 0.0037, 0.0173, and 0.0266, respectively.  By examining the 

individual production coefficient estimates, it can be determined that past cereal 

production increases Granger cause increases in the proportion of cereal food aid that is 

locally purchased. 

 Columns 6 through 10 follow the same exercise to test the relationship between 

locally purchased cereal food aid and cereal production with 5 different lag structures.  

The F-test at the bottom of columns 6-10 test the null hypothesis that a change in the 

percentage of cereal food aid that is locally purchased is not followed by a change in 

production.  This null hypothesis can only be rejected for column 6, with a p-value of 

0.0331.  This is not strong evidence that this results suggests that changes in local 

purchase Granger cause changes in cereal production.  Due to statistical significant 

estimates of local purchase in the additional lag structures, there is evidence to suggest 

that the 1 lag model is not the most appropriate model.   
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 Table 3 repeats the same exercise for cereal production with the addition of 

exogenous variables war, disaster, and growth.  The additions of the exogenous variables 

do not lead to substantial changes in the results described above for Table 1. The null 

hypothesis that changes in cereal production are not followed by changes in cereal food 

aid is rejected in columns 1, 2, and 4.  The impact of changes in production still remain 

positive, with increases in cereal production in past years Granger causing increases in 

the proportion of cereal food aid that is locally purchased.   

 The null hypothesis that changes in the proportion of cereal food aid that is locally 

purchased are followed by changes in cereal production is again rejected only for column 

6.  There is very little evidence that changes in the proportion of cereal food aid that is 

locally purchased Granger causes changes in cereal production for recipient countries, as 

described above. 

 Table 4 repeats the same exercise for maize production as Table 1 does for cereal 

production.  F-tests displayed at the bottom of columns 1-5 test the null hypothesis that 

changes in maize production are not followed by changes in the proportion of maize food 

aid that is locally purchased.  The null hypothesis fails to be rejected for all five lag 

structures against the 5% level.  This result indicates that changes in maize production do 

not Granger cause changes in the proportion of maize food aid that is locally purchased.   
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 The F-tests for columns 6-10 test the null hypothesis that changes in the 

proportion of maize food aid that is locally purchased is not followed by changes in 

maize production.  This null hypothesis fails to be rejected for all five tests. 

Table 5 displays the regression results for maize production with exogenous 

variables added for war, disaster, and growth.  The results of the Granger Causality tests 

remain the same as for the results without the exogenous variables.  The null hypothesis 

fails to be rejected in all cases. 
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Table 6 follows the same format as the above maize table, with the replacement of 

maize production with maize price.  The F-tests for columns 1-5 test the null hypothesis 

that changes in maize price are not followed by changes in the proportion of maize food 

aid that is locally purchased.  For all five lag structures the null hypothesis fails to be 

rejected; that is, changes in maize price do not Granger cause changes in the proportion 

of maize food aid that is locally purchased.   

 The F-tests for columns 6-10 test the null hypothesis that changes in the 

proportion of maize food aid that is locally purchased is not followed by changes in 

maize price.  For all 5 lag structures that null fails to be rejected; therefore, changes in the 

proportion of locally purchased maize food aid does not Granger cause changes in maize 

prices.   
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 Table 7 repeats the same exercise as Table 3 with the addition of war, disaster and 

growth dummy variables. Again the null hypothesis, that changes in maize price is not 

followed by a change in the proportion of locally purchased maize food aid, is accepted 

for all five lag structures in columns 1-5.  The null that changes in the proportion of 

locally purchased food aid Granger causes changes in maize price fails to be rejected for 

all five lag structures in columns 6-10.   

 
 
Table 8 displays the resulting p-values of F-tests corresponding to those previously 

presented for cereal and maize.  The null fails to be rejected in all cases that there is not 

relationship between price, production and the proportion of food aid that is locally 

purchased for wheat and sorghum.   
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Table 9 displays the p-values for F-tests of cereal production and cereal food aid 

conducted separately for each of five regions.  Columns 1-5 test the null that changes in 

cereal production are not followed by changes in the proportion of cereal food that is 

locally purchased.  The null fails to be rejected for all regions and all lag structures 

except for those of Africa.  The null is rejected for the 1, 2, 3, and 4 lag structure models 

without the exogenous variables for Africa.  With the addition of the exogenous variables 

war, disaster, and growth the null hypothesis is rejected for the 1,2,3, and 4 lag structure 

models as well.  The individual coefficient estimates of production variables, which are 

not displayed above, show that increases in cereal production in Africa Granger cause 

increases in the proportion of cereal food aid that is locally purchased.   

 Columns 6-10 test the null hypothesis that changes in the proportion of cereal 

food aid that is locally purchased is not followed by changes in cereal production.  The 

null fails to be rejected in all cases for Latin America and the Caribbean, Eastern Europe, 

Asia, and the Middle East. The null hypothesis can be rejected for Africa.  The 1, 2, 4, 

and 5 lag model, without the inclusion of exogenous variables, are statistically significant 

at the 5% level.  With the inclusion of the exogenous variables, the null can be rejected 

for the 1, 4 and 5 lag models.  Examination of the individual coefficient estimates for the 

local purchase variables shows a negative relationship between the proportion of cereal 

food aid that is locally purchased and cereal production for Africa.  
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 Table 10 shows the p-value for Granger causality F-tests when estimated for each 

type of food aid separately for cereal production.  Columns 1-5 test the null hypothesis 

that changes in cereal production are not followed by changes in the proportion of food 

aid that is not locally purchased.  The null is rejected in all cases for emergency food aid.  

The relationship is positive, with increases in cereal production during emergencies are 

followed by increases in the proportion of cereal food aid that is locally purchased.  

Columns 6-10 test the null hypothesis that changes in the proportion of cereal food aid 

that is locally purchased are not followed by changes in cereal production.  The null fails 

to be rejected in all cases, except the 1 lag model for emergency food aid.  This is not 

sufficient evidence to suggest that increases in the proportion of cereal food aid that is 

locally purchased Granger causes changes in cereal production. 

 



 40 

Conclusion and Policy Implications 

 This study is an attempt to empirically test one possible benefit of locally 

purchased food aid, production incentives.  The results of the regional analysis and food 

aid type analysis suggest that the global results are driven by emergency cereal food aid 

and food aid supplied to African countries.  As agriculture production increases in 

recipient countries, greater proportions of food aid received will be locally purchased.  

This would fit with expectations, especially in the case of an emergency.  Food is needed 

as quickly as possible and the easiest way to meet this need will be to buy food locally if 

possible.  My analysis also suggests that increases in the proportion of locally purchased 

cereal food aid Granger cause decreases in cereal production in African countries.  In 

addition, I find no statistically significant relationship between locally purchased food aid 

and agriculture prices in recipient countries.  There are a variety of underlying factors 

that can help explain the results of my analysis. 

    Food aid timing is vital for determining its impact on the recipient country 

agriculture market.  As discussed by Donovan et al. (2006), for food aid to provide a 

disincentive affect on production it should be provided during peak harvest season.  This 

theory has implications for my results.  First, given that emergency food aid appears to be 

driving these results, it may not be possible for donors to time locally purchased food aid 

properly to provide possible production incentives. Second, the aggregation of food aid 

and production data to the annual level limits the ability to capture the variations due to 

growing seasons and food aid delivery timing, especially in the case of establishing a 

price relationship.   
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It is also important to note that many food aid recipient countries suffer from a 

lack of agriculture investment to provide producers with inputs and agriculture extension 

services (GAO 2009).  Lacking the availability of basic inputs, such as irrigation or 

fertilizer, producers in recipient countries are not able to take advantage of the increased 

demand for their products; therefore, regardless of changes in demand local producers 

may not be able to meet demand.  This would be consistent with the fact that these 

countries are suffering from lack of food and receive food aid.   

  Literature reviewed suggests that any changes in agriculture production from 

food aid should take place due to price changes.  I fail to find any statistically significant 

relationship between agriculture price and locally purchased food aid.  While I have 

already mentioned that this may be due to the lack of detail with annual data, but it is also 

important to note that locally purchased food aid is a very small proportion of (1) food 

aid received by a country and (2) total food purchased in the recipient country.  In order 

to local purchase to have a significant impact on agriculture production, purchases of 

food aid would have to represent a large portion of purchases within the country to have 

an impact on pricing. 

 Additional omitted variables, which are not able to be controlled for, may also 

bias the results in my analysis.  I find a statistically significant negative Granger 

relationship between the change in the proportion of food aid that is locally purchased in 

the past and the change in production in this year.  While I was able to control for 

disasters and the act of war, I am not able to control for the prediction, or building up, of 

certain types of emergencies.  It could be the case that local producers and consumers 
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know when civil unrest is on the horizon.  This type of prediction cannot be measured 

empirically, and therefore provide an omitted variable bias for my results.   

I can estimate the sign of the bias to show the possible impact of omitting this 

prediction variable from my analysis.  First, I would expect prediction of civil unrest to 

decrease agriculture production.  Producers will not invest in production when the future 

sale of their goods are uncertain; therefore creating a negative relationship between 

prediction of unrest and production.  Second, as my results show, decreases in agriculture 

production will make it more difficult for food aid to be locally purchased; therefore, also 

creating a negative relationship between the proportion of food aid that is locally 

purchased and the prediction of future unrest within the country.  Combined this creates a 

positive bias on the coefficient estimates for the proportion of food aid that is locally 

purchased.  This would imply that the estimates would be less negative in the case of 

negative coefficients or more positive in the case of positive coefficient estimates if my 

analysis were able to include this omitted variable of unrest prediction. 

While this omitted variables bias may reduce the strength of the finding that 

locally purchased food aid Granger causes decreases in agriculture production in 

recipient countries, my results do not support the claim that locally purchased food aid 

has a strong true positive effect on production in Africa.  If local purchase truly causes a 

strong positive incentive on production, it should still be discernable in the data.  The 

omitted variable bias may reduce the possibility that there is a true negative production 

effect of local purchase, as seen in the case of Africa, but there remains no evidence to 

support the hypothesis that local purchase stimulates production in recipient countries. 
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  There are multiple reasons to pursue or expand the use of locally purchased food 

aid, including cost and time savings.  While these benefits remain valid and legitimate 

reasons to expand the use of local purchase, my findings suggest that claims of 

production incentives are not supported in the data.  As previously mentioned, there are 

numerous reasons for this finding; including food aid timing, choice of commodities, and 

the proportion of locally purchased food to all purchases within the recipient country.  

Further research is needed to show that local purchase has production incentives before 

donors pursue this policy as a potential agriculture development and food security tool, 

possibly at the expense of other agriculture development policies, in developing nations.  

Further research should seek to identify the conditions in which production incentives 

could be present with the use of locally purchased food aid.   
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Appendix 1 
FULL LIST OF CEREAL COMMODITIES AS DEFINED BY THE WFP 

 
Blended Food Wheat Soya Mix 
Bread 
Bulgur Wheat 
Canned Maize 
Cereals And Grains 
Common Wheat 
Corn-Milk 
Corn-Soya Blend 
Corn-Soya Instant Milk 
Corn Soya Masa Flour 
Corn-Soya Milk 
Durum Wheat Flour 
Faffa 
Faffa Local Cer, Famix Drink 
Faffa Temfa 
Hard Red Winter Wheat 
Hard Spring Red Wheat 
India Mix 
Inka Mix 
Instant Corn Soya Masa Flour 
Instant Corn Soy Blend 
Likuni Phala 
Maize 
Maize Meal 
Maize/Soya/Sorghum  33% Each 
Millet 
Mixed And Blended Foods 
Musalac 

Oat 
Oat Flour 
Pasta 
Pearl Barley 
Pea Wheat Blended 
Quinoa 
Rice 
Rice Flour 
Rolled Oat 
Rye 
Rye Flour 
Semolina 
Soft Wheat Flour 
Soft White Wheat 
Sorghum 
Soya-Fortified Bulgur Wheat 
Soya-Fortified Maize Meal 
Soya-Fortified Rice 
Soya-Fortified Rolled Oat 
Soya-Fortified Sorghum Grits 
Soya-Fortified Wheat Flour 
Teff 
Various Rations for Infants 
Wheat 
Wheat Flour 
Wheat-Soya Blend 
Wheat-Soya Milk 
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Appendix 2 
FULL LIST OF COUNTRIES IN SAMPLE 

	  
Afghanistan 
Albania 
Algeria 
American Samoa 
Angola 
Antigua and Barbuda 
Argentina 
Armenia 
Austria 
Azerbaijan 
Bangladesh 
Belarus 
Belize 
Benin 
Bhutan 
Bolivia 
Bosnia and Herzegovina 
Botswana 
Brazil 
Bulgaria 
Burkina Faso 
Burundi 
Cambodia 
Cameroon 
Cape Verde 
Central African Republic 
Chad 
Chile 
China 
Colombia 
Comoros 
Congo 
Costa Rica 
Croatia 
Cuba 
Cyprus 
Democratic People's Republic of Korea 
Democratic Republic of Congo 
Djibouti 

Dominica 
Dominican Republic 
Ecuador 
Egypt 
El Salvador 
Equatorial Guinea 
Eritrea 
Estonia 
Ethiopia 
Fiji 
French Guiana 
French Polynesia 
Gabon 
Gambia 
Georgia 
Ghana 
Grenada 
Guatemala 
Guinea 
Guinea-Bissau 
Guyana 
Haiti 
Honduras 
Hong Kong 
India 
Indonesia 
Iran 
Iraq 
Israel 
Ivory Coast 
Jamaica 
Jordan 
Kazakhstan 
Kenya 
Kyrgyzstan 
Lao People's Democratic Republic 
Latvia 
Lebanon 
Lesotho 
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Liberia 
Lithuania 
Madagascar 
Malawi 
Malaysia 
Maldives 
Mali 
Mauritania 
Mauritius 
Mexico 
Moldova 
Mongolia 
Morocco 
Mozambique 
Myanmar 
Namibia 
Nepal 
Nicaragua 
Niger 
Nigeria 
Norway 
Occupied Palestinian Territory 
Pakistan 
Panama 
Papua New Guinea 
Paraguay 
Peru 
Philippines 
Poland 
Romania 
Rumania 
Russian Federation 
Rwanda 
Saint Kitts and Nevis 
Saint Lucia 

Saint Vincent and Grenadines 
Sao Tome and Principe 
Senegal 
Serbia and Montenegro 
Seychelles 
Sierra Leone 
Slovenia 
Solomon Islands 
Somalia 
South Africa 
Sri Lanka 
Sudan 
Suriname 
Swaziland 
Syrian Arab Republic 
Tajikistan 
Tanzania 
Thailand 
The former Yugoslav Republic of Macedonia 
Timor-Leste 
Togo 
Trinidad and Tobago 
Tunisia 
Turkey 
Turkmenistan 
Uganda 
Ukraine 
Uruguay 
Uzbekistan 
Venezuela 
Viet nam 
Yemen 
Yugoslavia (Serbia) 
Zambia 
Zimbabwe 
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