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Abstract 

The role of food aid in hunger alleviation and poverty reduction has been 

examined in several studies, some resulting in positive effects and some showing little or 

insignificant effects. There is little empirical evidence to test whether food aid has any 

effect on agricultural development or whether food aid has an effect on development 

assistance intended for agricultural sector development. This paper examines the 

relationship between food aid and agricultural production in Sub-Saharan Africa, where 

most of the world’s food aid is directed. Using data compiled from the Food and 

Agriculture Organization of the United Nations (FAO), the World Bank Development 

Indicators, the United Nations World Food Program (WFP), and the Organization for 

Economic Cooperation and Development (OECD) the results indicate that agricultural 

production is positively influenced by external agricultural development assistance while 

food aid disbursements are negatively related to agriculture production levels. 
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INTRODUCTION AND BACKGROUND 

“Millions of lives depend on the adequacy of the policy response to the terrible 

problems of hunger and starvation in the modern world.”  –Amartya Sen 

 Hunger, malnutrition and national food security issues have been primary factors in 

shaping international policies regarding food aid and agricultural development programs. Since 

the 1950’s agriculture has played an increasingly important role in development, although the 

perception of agriculture as a tool for economic growth has changed throughout this period. 

Beginning in the 1980’s, the agricultural development switched to a more broad analysis of 

agriculture, food policies, food security and market reform as opposed to the focus on growth 

and modernization that was more popular in the 1950s and 1960’s. More recently, agricultural 

development programs have focused on improving local-level agriculture production and 

creating consistent and sustainable solutions to food supply in areas where food production is 

volatile.  

 However, after the Green Revolution in Asia, which transformed food production levels 

through the spread of new technologies, many critics argued that development programs were 

skewing rural income distributions and ignoring negative impacts on the environment (Mellor, 

1990). This shifted foreign assistance away from investments in agriculture and toward other 

development strategies such as the U.S. food aid programs: Food for Work, Food for Peace and 

most recently the McGovern-Dole International Food for Education and Child Nutrition 

Program. The goal of these programs, and other similar programs implemented by the United 

Nations and several European governments, has been to address issues of hunger in developing 
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countries, a concern that has driven food aid policies since the first World Food Conference in 

1974. At the conference, Henry Kissinger, America’s secretary of state claimed that within ten 

years no child would go to bed hungry. Yet thirty-five years later at the United Nations world 

food summit in Rome in 2009, over 1 billion people will go to bed hungry and the problems of 

hunger and malnutrition still persist (The Economist, 2009).  The failure of food aid and 

agricultural development programs persists and their impact is predicted to worsen as world 

population increases, but food production levels remain stagnant. 

Food aid is widely perceived as a simple solution to reduce poverty and food security 

issues in low-income or food deficient regions. In the 1980’s and 1990’s the declared objective 

of food donors was to make food aid an instrument that promoted, rather than hampered, 

agricultural development. The intention was to contribute to increased food security by 

integrating food aid into national food strategy in recipient countries, particularly in Africa 

(Clay, 1991). Recently food aid has become the focus of many political debates surrounding the 

argument over allocation of development aid and how donors should target their contributions in 

the most effective way. Questions regarding effectiveness and efficiency in food aid based 

programs have created divisions in development organizations’ program design and focus. The 

complexity and confusion surrounding food aid policies have made it one of the most 

misunderstood instruments of contemporary international policy (Barrett C. B., 2005). The 

policy debates surrounding food aid have led to research, which analyzes the relationship 

between food aid and agricultural sector growth and the effects of food aid on local farmers, 

agriculture markets and governments’ tightened control of food exports and imports. In some 
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studies researchers have found that food aid was not needed and that it actually caused more 

harm than good (Leathers, 2004). Additional research has examined the value of external 

agricultural assistance toward improving food security in low-income and food deficient 

countries. These studies have led development practitioners and policy makers to question 

whether investment in agriculture production is more sustainable and effective than supplemental 

feeding programs and the distribution of food aid (Clay, 1991). In many cases the effect of food 

aid is largely determined in its use by the recipient government. Clay and Stokke (1991) argue 

that if the effect of food aid is to ease, fully or partly, the balance of payments constraints of the 

recipient economy, then its developmental effects will depend on how the extra foreign currency 

is used. 

 This increased focus on food security and food policies has also created a shift in 

analysis: from international and regional levels to more national and household levels. 

Examining food aid and agricultural sector production on a micro level focuses on how domestic 

production, marketing, and trade can contribute to improved national food availability and more 

adequate nutrition levels (Eicher, 1990). The growing research in household food security has 

increased the understanding of the relationship between food production levels and families’ 

abilities to secure their own food needs. This has provided development organizations with the 

tools to implement more efficient development programs and combine the most effective 

elements of food aid and agricultural development projects, but the process has been slow.   

Another important component of agricultural development and food policy analysis is the 

research and evaluation of agricultural trade policies and the development of international 
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standards that are focused on achieving appropriate and fair regulations for developing countries’ 

producers (Eicher, 1990). There are doubts about whether external development assistance 

constitutes an effective mechanism for promoting agricultural sector growth because much of the 

foreign aid comes with specific guidelines or requirements on how aid should be used. The 

potential effects of the Organization for Economic Cooperation and Development’s (OECD) 

trade and agriculture policy on developing countries have generated a large literature of 

qualitative analyses with evidence that current OECD agriculture policies depress farm incomes 

and create a disincentive effect on producers in developing countries (Diao, 2005). Furthermore, 

there is little evidence to support the assertion that preferential access to OECD markets may 

offset the negative effects of the initial distortion caused by OECD agricultural policies. Much of 

the evidence presented indicates that agricultural aid has negative effects on growth (measured in 

agricultural GDP per worker), which outweigh the positive effects in general (Dewbre, 2007). 

This type of research leaves policy-makers and development practitioners wondering how to best 

address issues of food insecurity when some results appear uncertain for both agricultural 

development and food aid programs. 

Skeptics claim that food aid is an outdated tool that was constructed in the 1950’s to 

respond to short-term food shortages after World War II. According to Mellor (Foreign Aid and 

Agriculture-Led Development, 1998), “Beginning with the Marshall Plan in postwar Europe, 

early foreign aid supported the rebuilding of infrastructure through food aid (to solve temporary 

food shortages), management training, institution building, and enhancement of agricultural 

productivity,” (p. 56). Further research suggests that there is little evidence of food aid as a long-
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term solution to food insecurity. Instances of food aid dependency raise the question of whether 

food aid is properly targeted in many development programs. This has led to an assessment of 

the development effectiveness and long-term feasibility of food aid and whether donor countries 

can reduce food aid volatility through improved programming and project design (OECD, 2005). 

All of these issues create questions whether food aid, agricultural development programs, or a 

combination of the two, are the most effective solutions to securing food supplies and decreasing 

food shortages in traditionally low-income or food-deficient areas.  

 

RESEARCH QUESTION 

Theoretical rationale and anecdotal evidence have shown both negative and inconclusive 

evidence regarding agriculture production disincentives associated with food aid flows, but a 

review of literature suggests that very little empirical work tests this theory (Abdulai, 2005). This 

paper examines the relationship between food production, food aid flows and aid assistance for 

agriculture development in forty-eight countries in Sub-Saharan Africa. As the largest recipient 

of official development assistance and food aid, Africa is an important region to conduct an 

analysis of the relationships between agricultural production, agricultural development and food 

aid. Understanding how food aid effects agriculture production and agriculture sector 

development is important to developing policies that address food production in developing 

countries. Creating effective agriculture development policies is essential to achieving long-term 

solutions to hunger and malnutrition, which effect populations in Sub-Saharan Africa and other 

developing regions. The purpose of this paper is to examine the link between food aid 
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distribution levels and agricultural production in Sub-Saharan Africa.  Specifically, this paper 

will look at the relationship between food aid disbursements and recipient countries’ agriculture 

production.  

 

HYPOTHESIS 

Despite the literature that suggests negative and inconclusive or insignificant evidence on 

the relationship between food aid and agriculture production, there is the controversial issue of 

the positive or negative impact of food aid on agricultural development, and development more 

generally, in recipient economies (Clay, 1991). There is evidence that food aid creates certain 

disincentives associated with both food production levels and the amount of agriculture 

development assistance received. Food aid can provides relief from hunger and household 

pressure to secure food; it also creates food production disincentives by flooding the market with 

excess food commodities, thus decreasing prices and farmers’ incentive to produce these crops. 

Consistent food aid causes governments to become dependent on food aid commodities, 

reducing regional trade and retarding growth in the agriculture sector. Increased food aid 

distributions may also prevent donors from contributing resources to agriculture development 

programs. 

 

Hypothesis: Food aid distributions create a disincentive effect on domestic agriculture 

producers thereby creating a reduction in domestic agriculture production levels. 
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LITERATURE REVIEW 

Historically, the function of foreign aid has been to assist countries that are in need for a 

temporary period of time. Foreign aid effectiveness is often judged by how well it gets countries 

onto a sustainable economic growth path—towards graduating from receiving foreign aid and 

achieving economic growth and independence from donors. Since the early 1950s both food aid 

and agricultural development programs have been administered by Western donor countries 

(including the United States, Canada and several European countries), and according to previous 

analysis, both types of foreign aid have experienced mixed results (Barrett C. B., 1999). 

Increasingly donors are looking for development programs that are both effective and efficient 

with a goal of reducing dependence over time, but much of the data shows inconclusive results 

of the effects of food aid on boosting agricultural production. Food aid is generally considered a 

short-term solution to food shortages, whereas agricultural development can lead to longer-term 

investments and improvements in national level agricultural production. Historically, no country 

has been able to sustain a rapid transition out of poverty without raising production in its 

agricultural sector (Singapore and Hong Kong are exceptions). A dynamic agricultural sector can 

raise labor productivity in the rural economy, pull up wages, improve food security and gradually 

eliminate the worst dimensions of poverty (Timmer, 2009). A review of literature shows that 

several studies have demonstrated a positive link between agricultural production and economic 

growth. A compilation of essays edited by Eicher and Staatz (1990) focus on how agriculture 

interacts with the rest of the economy to stimulate growth across sectors as well as on the 

mechanisms of agriculture growth itself. In contrast, food aid has been criticized for lowering 
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local farm food prices for producers, thereby creating an income effect that reduces consumption 

and eliminates incentives to increase outputs (Schultz, 1960). Yet the magnitude of agricultural 

productivity effects attributable to foreign development assistance has not been assessed. In 

general, strategic political considerations have been a major motivation for aid, regardless of 

whether the intended results have been achieved. Therefore, it is necessary to measure the 

effectiveness of foreign assistance aimed at agriculture (Norton, The Imapct of Foreign 

Assistance on Agricultural Growth, 1992). In Africa, a variety of country-level studies have 

focused on the relationship between food aid and agricultural production, but there has been little 

research on the influence of food aid on external agriculture development assistance. If food aid 

does not help improve a country’s agriculture development directly, then perhaps it can do so 

through helping to promote the amount of external agricultural development assistance. 

 

AGRICULTURAL DEVELOPMENT IN AFRICA 

In terms of agricultural development, many African countries lag behind Latin American 

and Asian countries in both production levels and technology use. With roughly 15 percent of the 

world’s population and one of the highest rates of famine and malnutrition, Sub-Saharan Africa 

receives the largest amount of foreign assistance and the greatest proportion of food aid 

disbursements; on average over 50 percent of all food aid is delivered to Africa (Murphy, 2005). 

Development organizations, governments and researchers have been searching for a solution to 

Africa’s food insecurity, but limited progress has been made.  
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There is substantial agreement among many donors and regional leaders on the priorities 

for agriculture development, including the role of technology, human capital, and institutions. 

There is even a consensus among academics and researchers about the priorities at each stage of 

development, the importance of sequencing, and the role of government policies that support 

agriculture production. Agriculture development is crucial for promoting economic growth and 

small-scale farms play a critical role in diffusing the benefits of growth throughout the 

countryside whereas urban growth brings some benefits to urban poor but has shown no positive 

impact on rural poverty. In recent years, a decline in external agricultural development assistance 

had negative effects on agriculture sector growth in developing countries, especially in Africa 

(Mellor, 1998). Domestic investment in agriculture in many developing countries during the 

1990’s and early 2000’s decreased significantly, dropping to around 5 percent of total public 

revenues. This caused a drop in production levels and contributed to the food-price spike in 

2007-2008 (The Economist, 2009). Figure 1 illustrates the levels of gross domestic product, per 

capita in three developing regions: Sub-Saharan Africa, Latin America and the Caribbean, and 

East Asia and the Pacific. The graph shows a pattern of increased production, in GDP per capita, 

which has occurred in both Latin America and East Asia, but Africa still remains significantly 

lower and has shown little change, in terms of production output, over the ten-year period. 

Production has been stagnant in both the industrial and agricultural sectors in Africa. This has 

resulted in insufficient food supplies in many African countries, especially in rural areas where a 

majority of the population consists of small-scale subsistence farmers. 
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In rural Sub-Saharan Africa specifically, there has been an ongoing struggle to develop 

sustainable agriculture production systems because crop yields are stagnant, resources are scarce, 

and public support for agriculture has declined. Many African governments, agricultural 

researchers and farmers view raising farm productivity as the immediate challenge, but fiscal 

constraints make research into sustainable solutions difficult and many farm households are 

concerned with short-term survival and food production (Reardon, 1998).  

 
Figure 1: GDP Per Capita by Region, from 1997 - 2007 

 
Note: GDP per capita is gross domestic product divided by midyear population. GDP is the sum of gross value added by 
all resident producers in the economy plus any product taxes and minus any subsidies not included in the value of the 
products. It is calculated without making deductions for depreciation of fabricated assets or for depletion and 
degradation of natural resources. Data are in current U.S. dollars. Source: World Bank national accounts data, and 
OECD National Accounts data files. 

 

It is challenges like these that have shifted the focus of foreign assistance from longer-

term agricultural development programs to immediate relief in the form of food aid. There has 

been little success in finding a solution that will fulfill food shortages in the short-run, but 

decrease the overall dependence on donor contributions over time. Figure 2 illustrates the levels 
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of development assistance in Sub-Saharan Africa, Latin America and Asia. The data show that 

assistance to Africa has been substantially larger and has increased over time while contributions 

to Latin American and Asian countries have remained fairly constant or decreased slightly. With 

development assistance increasing, critics are becoming increasingly skeptical about the effects 

that foreign assistance has on developing countries, especially Africa. Questions regarding aid 

effectiveness and what Dambisa Moyo calls the “micro-macro paradox” has critics wondering 

whether a short-term efficacious intervention, such as food aid, may have few discernible or 

sustainable long-term benefits. The data in figures 1 and 2 appear to support this contention. 

When evaluating the immediate effects, food aid seems to be working, but when viewed in its 

entirety it seems that the overall situatuion has not improved (Moyo, 2009).  
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Figure 2: Net Flows of Official Development Assistance (ODA), by Region, from 1997 – 
2007 

 

Notes: Official development assistance refers to aid flows from official donors to countries and territories in part II of 
the DAC list of recipients: more advanced countries of Central and Eastern Europe, the countries of the former Soviet 
Union, and certain advanced developing countries and territories. Part II of the DAC List was abolished in 2005. The 
collection of data on official aid and other resource flows to Part II countries ended with 2004 data. DAC members are 
Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Japan, Luxembourg, 
Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom, United States, and 
Commission of the European Communities. Regional aggregates include data for economies not specified elsewhere. 
World and income group totals include aid not allocated by country or region. Data are in current U.S. dollars. Source: 
Development Assistance Committee of the Organization for Economic Co-operation and Development, Geographical 
Distribution of Financial Flows to Aid Recipients, Development Cooperation Report, and International Development 
Statistics database.  
 

Despite years of foreign development assistance and countless development 

programs, millions of people in Africa are still dependent of food aid distributions to 

prevent hunger and malnutrition. This dependency has raised concerns because previous 

studies by Maxwell and Singer have linked food aid supplies to foreign exchange 

dependence and food aid sales to fiscal dependence (Maxwell, 1991). 
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FOOD AID AS FOREIGN ASSISTANCE  

Food aid remains a highly topical and highly controversial subject. As argued by Schultz 

in the 1960s, and supported by many critics today, two of the biggest criticisms are: food aid is 

less efficient and inferior when compared to financial aid; and food aid creates two distinct 

disincentive effects. It puts downward pressure on local food prices thus discouraging local food 

production, and it provides the recipient government with free extra domestic financial resources 

(from the sale of food aid) that reduce the government’s priority for national food production 

(Singer, 1987). Although food aid has some negative side effects, it has been an important part of 

foreign assistance because of its role in humanitarian programs and the use of surplus food 

supplies from developed countries. Food aid has been used to build infrastructure, to generate 

employment for rural development projects, and to provide foreign exchange by substituting 

food aid for commercial imports.  

Originally, food aid donors, particularly the United States, were not allowed to substitute 

food aid for commercial markets, but that rule has often been overlooked (Mellor, 1998). This 

has generated powerful arguments against food aid, making it a contentious issue in policy 

circles today. In further support of the argument against food aid’s perceived benefits, including 

Singer et al. (1987), critics have found evidence that food aid increases domestic food supplies 

while reducing domestic prices. However, this argument ignores two key features of the food 

market in developing countries: (1) domestic food demand can be increased roughly 

commensurately with food aid quantities by ensuring that food aid is used in increasing rural 

employment programs; and (2) infrastructure and technology are generally more important than 
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higher commodity prices in increasing food production in recipient countries. In these situations, 

food aid donors need to put pressure on governments to develop the agricultural sector and 

ensure that food aid is used in a manner that expands food supplies roughly in proportion to the 

demand (Mellor, 1998). In fact, recent food aid reforms have increasingly focused on local food 

aid procurement, which advocates for a portion of food aid supplies to be purchased in country 

or regionally. This would help to prevent the flooding of markets with foreign food, thus creating 

possible production disincentives, and support local farmers while feeding those in need (Moyo, 

2009). This shift in food aid procurement policies is still in the initial phase of development and 

is being tested in pilot projects administered by both the United States Department of Agriculture 

(USDA) and the United Nations World Food Program (WFP) to determine whether quantity and 

quality can be maintained in local procurements (GAO, 2009). It is still unclear whether the 

benefits of traditional food aid programs outweigh the possible indirect effects, including 

investment allocations in development plans, decreasing local food prices, land reform, 

production decreases and others, which have been shown to have both short- and long-term 

negative effects on recipient countries.  

 In Table 1 the trends in recent agricultural development indicators in Sub-Saharan Africa, 

including foreign development assistance flows, crop production levels, agriculture 

mechanization (in terms of the number of tractors) and food imports, are shown. This table 

indicates a decline in development assistance in 2000, but an increasing level of contributions 

since then with the number of tractors decreasing gradually over the ten-year time period and 

food and crop production gradually increasing since 2000. From the data in this table it is unclear 
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how food aid has played a role in these agricultural development indicators, but it is clear that 

foreign development assistance has increased. 

 

Table 1: Agricultural Development Indicators, Sub-Saharan Africa, 1995-2005 

Notes: Crop Production and Food Production Indexes - these indices show agricultural and food production for each year 
relative to the base period 1999-2001. It includes all crops except fodder crops. Regional and income group aggregates for the 
FAO's production indexes are calculated from the underlying values in international dollars, normalized to the base period 1999-
2001. Source: Food and Agriculture Organization, Production Yearbook and data files.  

 

A more comprehensive review of the foreign aid environment should be used to assess 

the impact of external agricultural development assistance on agricultural production in 

developing countries (Kaya, 2008). It is clear that without more effective food aid programming 

donors and recipient countries will continue to experience uncertain side effects from food aid 

distributions. To gain a better understanding of how food works to incentivize (or how it can 

create disincentives) improved agricultural production, food aid should be conditioned on good 

agricultural growth policies and be tied to building rural infrastructure and rural education.  

Year Food Imports 
(as percent of 
total) 

Net DAC 
donor flows, 
Total (current 
US$ in 
Millions) 

Crop 
production 
index (2000 
is baseline) 

Food 
production 
index (2000 is 
baseline) 

Agricultural 
machinery, 
tractors per 100 
sq. km of 
arable land 

Aid, Per Capita 
(Current US$ 
Dollars) 

1995 11.26855 12.4 84.0 85.1 16.4 31.82434 
1996 11.96739 12.0 91.6 90.7 15.7 27.23726 
1997 11.84545 11.1 92.0 91.2 15.1 24.12629 
1998 12.29676 10.8 95.7 94.9 14.6 22.80431 
1999 12.97345 10.0 98.8 98.2 14.1 20.30689 
2000 12.08968 9.7 100.0 100.0 14.1 19.76793 
2001 12.54634 10.0 101.5 101.9 14.0 20.74275 
2002 13.05504 13.5 102.1 103.3 13.9 27.22896 
2003 12.46943 20.0 104.4 105.7 13.5 34.32993 
2004 11.66615 20.0 106.2 107.2 13.5 35.61258 
2005 10.31371 26.1 107.8 108.9 13.4 43.13845 
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The key issue that emerges from the above analysis is not whether food aid is good or 

bad, but how it can be used to promote economic development and improve the nutrition of the 

food insecure. This does not necessarily mean that agricultural development assistance is the 

answer or even the best option, but an improvement in food production levels is necessary for 

African countries to improve food security.  Lavy (1990) provides some explanations for the 

positive association between food aid and food production and interprets the implications for the 

efficient use of food aid. He suggests that effective food aid programs can promote economic 

development and improve nutrition of the food insecure. Additional research conducted by the 

World Food Program (WFP, 2005) states that some of the positive long-term effects include 

saving lives and preventing farmers and producers from incurring losses to human capital. WFP 

also claims that food aid can be very effective in situations where the poor population consumes 

a different staple from the rich population. These outcomes are important to consider and it may 

be true that food aid can have positive effects when used efficiently. 

Barrett (1999) argues that in the research on medium- to long-term effects, there is a 

glaring absence of empirical evidence on food aid dynamics. Food aid has been described as one 

of the key elements of post-World War II agriculture development success and trade policy for 

major donors, like the United States, and recipients alike. The effects of United States food aid 

on recipient country agriculture have been heatedly debated for years and there is little research 

using dynamic modeling techniques. A common argument is that food aid creates a “win-win” 

opportunity by stimulating agricultural development and thus income growth in poor agrarian 

nations, thereby creating markets for future commercial exports by U.S. food producers. 
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Barrett’s research (1998) focused primarily on U.S. food aid flows provided through the Food for 

Peace Program, commonly known as PL480 and especially on U.S. program food aid flows 

through Titles I and III of PL480. He claims that non-emergency food aid suffers from poor 

targeting, supply volatility and has shown little positive effect for food security issues in 

recipient countries. In further studies, Barrett has found that food aid impacts commercial 

imports, especially commercial imports from the donor countries, but also imports from third 

countries. Commercial import displacement leads to trade disputes and is a primary reason why 

food aid has become a serious source of conflict within the Doha Development Round 

negotiations under the World Trade Organization (WTO). The real risk in the WTO dispute is 

that overreactions to how the small share of food aid ineffectively used for trade promotion 

purposes threatens the majority of food aid used effectively for humanitarian response and 

development interventions (Barrett C. B., 2006).  It is controversies like these, disputing the 

positive and negative effects of food aid programs, that make food aid such a contentious issue in 

international development debate today. Without understanding its effects, on local economies, 

recipient communities and donors alike, it is difficult to make an effective policy 

recommendation. 

 

FOOD AID AND AGRICULTURAL DEVELOPMENT 

Food insecurity is inevitable in an economy that lacks an adequate food supply to satisfy 

all of its population’s nutritional needs. Even if distributed equitably and without loss to spoilage 

or waste, ensuring adequate food availability has been and remains a serious challenge in much 
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of the developing world. The basic logic of food aid for food security is simple. Food aid is 

meant to address food shortages that might cause malnutrition. Food aid for security should be 

allocated to countries exhibiting low per capita non-concessional food availability (NA), a cross-

sectional shortfall, a sharp negative deviation from trend NA, a time series short-fall or both. But 

in many food aid programs it is unclear whether food aid is going to the areas where it is needed 

the most (Barrett C. B., 2001). When food aid disbursements become unpredictable, especially 

for populations that rely on their delivery, it creates negative impacts for recipient countries that 

often view it as another random shock that discourages long-term investments and puts 

additional pressure on local producers. Further research on the effectiveness of sustainable 

agriculture development projects and their links with regional food aid distributions is needed. 

Evidence suggests that there is skepticism surrounding food aid, but inadequate research into the 

medium and long-term effects on local agriculture production and government spending make 

changes and policy recommendations difficult.  

Per capita food production in sub-Saharan Africa remains almost 20 percent below the 

levels observed thirty years ago. Some observers interpret these data as a sign that food aid flows 

have caused a decline in African agriculture. The logic is that food aid increases supply faster 

than it stimulates demand, depressing food prices received by recipient country producers and 

traders, thereby creating disincentives for producers to invest in improved technologies or for 

marketing intermediaries to invest in storage and transport capacity (Abdulai, 2005). Several 

studies have shown effects in household labor and agricultural production levels where non-

emergency food aid programs exist, but it has been difficult to obtain conclusive data on the 



 

19 

long-term effects of food aid on local agriculture production and government spending. The time 

lag associated with food shortages and food aid deliveries and the absence of cross-sectional 

studies covering a number of countries demonstrate a need for further econometric work. It is 

unlikey that methodological improvements will produce formal models of great use in the near 

future, especially for low-income food deficit countries where time series data are poor and 

where structural changes associated with adjustment policies make it difficult to use models 

based on past data for future purposes (Maxwell, 1991). Therefore, additional research on the 

relationship between food aid recipient countries and their governments’ spending on agriculture 

is needed.  

 

DATA, MODELS AND DESCRIPTIVE STATISTICS  

This paper uses data compiled from the Statistics Division of the Food and Agriculture 

Organization of the United Nations (FAOSTAT), the United Nations World Food Program 

(INTERFAIS), and the World Bank’s World Development Indicators (WDI) database to measure 

food aid distributions, gross domestic product, gross national income, agriculture sector 

development indicators, agricultural production levels and development assistance from donors 

in different geographical regions. Additionally, supplementary data from the United States 

Census Bureau, the United States Department of Agriculture’s (USDA) Economic Research 

Division and the Organization for Economic Cooperation and Development’s (OECD) 

Agricultural Support Estimates have been used to supplement data that was not available in the 

other data bases and to review development assistance measurements and distributions to assess 
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levels of agricultural production and food aid that were not available elsewhere.  

 

MODELS   

Using the data compiled from four primary sources, this paper uses two basic models to 

test the hypotheses. Both models are testing the same hypothesis, but they use different 

dependent variables to measure domestic food production levels. The first model examines the 

relationship between cereal production and food aid controlling for agricultural infrastructure. 

The second model uses agriculture value added, which shows the level of gross domestic 

production that is attributed to agriculture production. Both models will be used to determine 

whether food aid distributions create a disincentive effect on local agriculture producers thereby 

creating a reduction in domestic agriculture production levels. These are general models, based 

on the principles of land, labor and capital and previous models from similar studies, which are 

used to show how production levels and food aid distributions are related. The models also 

incorporate agricultural infrastructure indicators to control for agriculture production. These 

indicators include the countries’ agricultural laborers (or percent of total population involved in 

agricultural production), fertilizer use, number of tractors, crop production index, and other 

variables that are listed in Table 1.  

Both models use ordinary least squares (OLS) regressions to estimate the influence of 

food aid, development assistance and agriculture production indicators on domestic agriculture 

production levels. The regressions were run using robust standard errors because model 

specification test results indicated the presence of heteroskedasticity (see Appendix 2). Other 
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model specification tests (also in Appendix 2) showed possible problems of omitted variables 

and model functional form. In previous literature, different forms types of models were used to 

estimate these types of interactions. The other types of models used include fixed effects and 

vector auto regression models. The different outcomes in the results could be caused by the 

variation in model, the types of variables included or the data set used.  

 

METHODOLOGY 

 Following studies by Norton et al. and Economides et al. and as mentioned previously, 

the analysis for this study is done using ordinary least squares (OLS) regressions (Norton, 

1992)(Economides, 2008). The model (Table 1) uses both cereal production levels and agriculture 

value added as dependent variables. In version A of the regression model, cereal production is 

used as a proxy for total food production levels based on the previous study conducted by Barrett 

et al. (1999) and the fact that cereal food aid accounts for the majority of food aid distributed. In 

version B of the regression model the variable, agriculture value added, is used as the dependent 

variable based on the previous study conducted by Kaya et al. (2008). In their research they used 

agriculture value added to estimate the impacts of agricultural assistance and country specific 

economic characteristics on the growth of agricultural output in developing countries. The results 

from both models will be used to better understand food availability and whether in-country food 

production levels are related to incoming food aid flows and external agricultural development 

assistance. Dummy variables will be incorporated in both models, as Dewbre (2007) suggests, for 
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the countries because in Sub-Saharan Africa (and especially in low and middle income countries) 

agriculture development has varied widely between different countries in the region. 

Kaya et al. used a cross-sectional time-series model to analyze the impact of agricultural 

development assistance on agriculture output in developing countries, with agriculture value 

added as the dependent variable. As control variables they used GDP per capita, fertilizer 

consumption and agricultural machinery. Elements for both of these previous models were used 

for further analysis in this paper.  
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Table 1: Regression Model of Cereal Production and Agriculture Value Added as 
Dependent Variables 

Variable Description Measurement Prediction Previous Study 
YCEREAL_PROD Cereal Production  

(as a proxy for 
food production) 

Calculated by multiplying the total hectares 
in cereal production and the cereal yield. 
Measured in kg per hectare.  (WDI) 

N/A Abdulai (2005) 

YAG_VADD Agriculture, Value 
Added 

Value added is the net output of a sector 
after adding up all outputs and subtracting 
intermediate inputs. Measured in US$. 

N/A Kaya et al. 
(2008) 

XAGLND Ag Land  Agriculture land in production. As % of 
total land area. (WDI) 

Positive Kaya et al. 
(2008) 

XAGLABOR Ag Labor Calculated by dividing population by 
agriculture employment total (FAO) 

Positive Kaya et al. 
(2008), Norton 
(1992) 

XAG_FERT Fertilizer 
Consumption 

100 grams per hectare of arable land (WDI) Positive Kaya et al. 
(2008) 

XAG_TRAC Agriculture 
Machinery  

Tractors per 100 km2 of arable land (WDI) Positive Schultz (1960) 
Norton (1992) 
Kaya et al. 
(2008)  

XAID_PCAP Aid Per Capita Includes both official development 
assistance (ODA) and official aid, and is 
calculated by dividing total aid by the 
midyear population estimate. Measured in 
current US$. (WDI) 

Positive  

XFAID_PROG Program Food Aid Food aid for used for economic support. 
Measured in metric tons. (INTERFAIS) 

Negative Barrett et al. 
(1999), Barrett 
(2001) 

XFAID_PROJ Project Food Aid Food aid provided on a grant basis for 
hunger-related development, disaster relief 
or nutrition programs. Measured in metric 
tons. (INTERFAIS) 

Negative Barrett et al. 
(1999), Barrett 
(2001) 

XFAID_EMER Emergency Food 
Aid  

Food aid provided directly to people facing 
famine or food shortages as a result of 
natural or human-made disasters. Measured 
in metric tons. (INTERFAIS) 

Positive  Barrett et al. 
(1999) 

XEAA External 
Agriculture 
Assistance 

Commitments made by bilateral and 
multilateral donors for the development of 
agriculture. Measured in 1000s of US$. 
(FAO) 

Positive Barrett (1998) 

XCDUMMIES Country Dummy 
Variables 

This dummy is divided into three groups 
(low, med, high) based on Gross National 
Income, Atlas Method. 

Positive Dewbre (2007) 

XTDUMMIES Time Period 
Dummies  

Divided into three time periods, 1988-1994, 
1995-2002 and 2003-2008, based on 
regional famines. 

Negative  

µ Error term  N/A  
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DESCRIPTIVE STATISTICS  

 To begin the analysis, some simple statistics used in the regression models are listed in 

Table 2. These statistics help explain changes relating to key variables in the models. They can 

also explain some trends or characteristics present in the data set (additional data on other 

variables are explained in Appendix 1). An analysis of Cereal Production per Capita shows that, 

on average, cereal production levels in Sub-Saharan are approximately 106.2 kilograms per 

person, but throughout the region this quantity varies significantly. Based on the World Food 

Program’s study and assessment of basic food consumption levels in Darfur, they estimate that 

individuals consume approximately 150 kilograms of cereal per year to meet basic caloric needs 

(United Nations World Food Programme, 2009). It is clear that in some areas, especially where 

the production levels recorded are less than 100 kilograms, the need for intervention and food aid 

is critical. This demonstrates the need for improved agricultural production, if possible, or 

emergency food aid to prevent widespread hunger and malnutrition.  

Another interesting variable to look at is the measurement for agriculture value added. 

Agriculture value added (includes forestry, hunting, and fishing, as well as cultivation of crops 

and livestock production) is the net output of a sector after adding up all outputs and subtracting 

intermediate inputs. It is calculated without making deductions for depreciation of fabricated 

assets or depletion and degradation of natural resources. The International Standard Industrial 

Classification (ISIC), revision 3, determines the value added measurement. The maximum for 

agriculture, value added in the sample is over 60 billion while the minimum is as low as 13 
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million. This illustrates the wide variation between domestic production levels in Sub-Saharan 

African nations.  

Table 2: Important Variables and Key Descriptive Statistics 

Variable Name Number of 
Observations Mean Standard 

Deviation Minimum Maximum 

Cereal Production per 
Capita 

895 106.23 76.25 .1449 407.58 

Percent of Population 
in Agriculture Labor 

836 .3081 .1163 .0336 .5139 

Agriculture Value 
Added 

906 1.61e09 4.10e09 1.31e07 6.76e10 

Emergency Food Aid 
(in metric tons) 

871 55082.45 144959.3 0 1846902 

Program Food Aid (in 
metric tons) 

871 14461.32 43670.64 0 535412 

Project Food Aid (in 
metric tons) 

871 16677.37 28989.4 0 393630.6 

Total Food Aid 871 86221.15 174363 9.6 1963920 
Land in Agriculture 
Production (as %) 

854 46.86 20.90 8.04 91.32 

External Agriculture 
Assistance 

816 47637.31 60831.64 0 457283 

GDP Per Capita 949 1105.01 2035.18 69.12 28102.53 
GNI Per Capita 911 1007.14 1625.01 80 14980 

 

Looking at the levels for the Percent of Population in Agriculture Labor, it is clear that 

many of the countries in Sub-Saharan Africa have significant proportions (30 percent or more) of 

their population involved in agricultural production. In many countries, these include small, 

subsistence farmers who raise crops exclusively for household consumption. These numbers are 

important to consider when analyzing national crop production levels and cereal production per 

capita because many farms in Sub-Saharan Africa are not producing on a large enough scale to 
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contribute to the local market. Additionally, some of the production levels that occur on these 

small land holdings may not be recorded in data collection.  

Food aid, including Program, Project and Emergency, is an important variable to analyze 

and understand. Program food aid involves the transfer of food from one government to another 

as a form of economic support. Some program food aid is donated to recipients, while the rest is 

sold on concessional terms. Often the donor will finance the sale of food by a private firm to the 

recipient government by extending an export credit that the recipient government then pays back 

on more favorable than commercial terms. Program food aid was most popular in 1960s, but 

since then it has been declining. In 2004 it fell to less than 15 percent of total food aid 

distributions. Project food aid is provided on a grant basis for hunger-related development, 

disaster relief or nutrition programs. Most project food aid is channeled through multilateral 

agencies, mainly the World Food Program (WFP), or through non-government organizations 

(NGOs). In 2004, according to WFP criteria, the volume of project food aid was 2.1 million tons, 

or 28 percent of total food aid. Emergency food aid is intended for direct, free distribution to 

people facing famine or an acute food shortage as a result of natural or human-made disasters. In 

2004 it accounted 59 percent of total food aid (Murphy, 2005). Looking at data in the sample, it 

is clear that some countries rely more on food aid distributions than others. In terms of total food 

aid, the average amount distributed in Sub-Saharan Africa is over 50,000 tons per country.   

Another key variable that is important to examine before analyzing the regression 

outcomes is External Agriculture Assistance. This variable is measured in thousands of U.S. 

dollars and it ranges between zero and 457 million for countries in Sub-Saharan Africa, with the 
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average amount at approximately 47 million. The External Assistance to Agriculture (EAA) is 

the commitments made by bilateral and multilateral donors, to the developing countries and 

countries in transition, for the development of agriculture. The EAA consists of data on 

commitments from the Development Assistance Committee (DAC located in Organization for 

Economic Cooperation and Development), OPEC (Organization of Petroleum Exporting 

Countries), the World Bank (International Bank for Reconstruction and Development and 

International Development Association), Asian and African Regional Development Banks, 

United Nations Development Program (UNDP), Food and Agriculture Organization (FAO), 

Consultative Group on International Agricultural Research (CGIAR), and the International Fund 

for Agricultural Development (IFAD). The commitments that are included are made in the form 

of grants, grant-like disbursements and loans. The data does not cover some of the donors like 

European Economic Community (EEC), Council for Mutual Economic Assistance (CMEA) and 

some of the regional banks due to availability of data. The assistance also does not cover food 

aid and other technical cooperation provided in kind. The term "Agriculture" is used in broad 

sense to cover agriculture, forestry, fisheries, land & water, agro-industries, environment, 

manufacturing of agricultural inputs & machineries, regional & river development and rural 

development (FAO, 2009).  

GNI per capita (formerly GNP per capita) is the gross national income, converted to U.S. 

dollars using the World Bank Atlas method and divided by the midyear population. GNI is the 

sum of value added by all resident producers plus any product taxes (less subsidies) not included 

in the valuation of output plus net receipts of primary income (compensation of employees and 
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property income) from abroad. GNI, calculated in national currency, is usually converted to U.S. 

dollars at official exchange rates for comparisons across economies, although an alternative rate 

is used when the official exchange rate is judged to diverge by an exceptionally large margin 

from the rate actually applied in international transactions. Source: World Bank national 

accounts data, and OECD National Accounts data files. The gross national income for the sample 

used in this paper has a large standard deviation indicating a large difference in incomes between 

countries in Sub-Saharan Africa. While the mean income across the 48 countries in the sample is 

approximately $1,000, which is just over the $2 a day poverty line, the minimum is $80 and the 

maximum is $14,980. It is important to note this difference in values because it demonstrates the 

variance in gross national incomes and could indicate some outliers in the dataset.  

 

EMPIRICAL ANALYSIS 

 In the empirical analysis two versions of the regression were used to better understand the 

relationship between agriculture production and food aid. Multiple regressions were used, as 

variables were added separately to examine how the relationship between the dependent and 

independent variables was affected and how the results changed with inclusion or exclusion of 

different variables.  

Regressions  

 The ordinary least squares (OLS) regressions for model A and B (Tables 3 and 4), where 

cereal production and agriculture value added are the dependent variables, test the hypothesis of 

how food aid distributions are related to domestic agriculture production levels. The dependent 
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variable for cereal production in model A has been transformed into logarithmic form based on 

the results from a series of model specification tests (see Appendix 2), therefore the relationship 

between the dependent variable and the independent variables shows a percentage change in the 

dependent variable for a one-unit increase in the independent variable of interest (Miller, 2005). 

Additionally, both models have several variables to control for factors that could influence 

agriculture production levels. These variables include: agricultural labor, land in agriculture 

production, fertilizer consumption and agriculture machinery (tractors) per hectare of arable 

land.  

The purpose of using the different forms of regressions for both models was to isolate the 

different types of food aid and examine their relationship with domestic food production levels. 

In model A the relationships between the dependent variable, cereal production, and the key 

independent variables of external agriculture assistance and aid per capita are fairly consistent. In 

all three models aid per capita has a negative relationship with cereal production while external 

agriculture assistance has a positive relationship, and both are statistically significant at the 99 

percent confidence level. Models 1 and 2 show the different impacts of project and program food 

aid on cereal production. Project food aid shows a positive relationship with cereal production 

levels and is statistically significant. This relationship could be explained by the delivery method 

and type of programs that project food aid typically supports. Project food aid is provided on a 

grant basis for hunger-related development, nutrition programs or disaster relief. It is generally 

channeled through non-governmental organization or multilateral agencies such as the World 

Food Program (WFP). Unlike program food aid, project food aid was originally focused on 
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direct distribution to people living with hunger. Examples of project food aid include food for 

work or school lunch programs (Murphy, 2005). When program food aid is used alone in the 

regression model, the relationship is positive, but not robust. These results are similar to some of 

the results from Barrett et al. (1999) where the correlation between food aid flows and food 

production in recipient economies was positive, although statistically insignificant. Another 

model used in the same study showed that a one kilogram per capita increase in food aid 

decreased contemporaneous production, but that the negative effects dissipated over time, with 

production levels eventually stabilizing (Barrett C. B., 1999). Lavy (1990) also found that food 

aid had a positive net effect on food production, but it depends on whether the food aid 

distributions lead to a net increase in food supply. In his model he included a variable for 

commercial food imports and determined that food aid replaced some food imports, thus the net 

increase of food supply occurred after food aid distributions, but it was very small and not 

statistically significant.  Some of the previous literature, including the study conducted by Lavy 

(1990), discusses the influence of different types of food aid, but they were using a different data 

set and had controlled for different variables so their results were not applicable to this study. 

The difference between the two types of food aid in model A could be related to the fact that 

program food aid is distributed from government to government whereas project food aid is 

distributed from government to NGO or multilateral agency. The different forms of distribution 

may explain how the relationship between project food aid and cereal production levels is 

significant in all three models (1a, 3a and 5a). Perhaps, it is the program design used in project 
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food aid distributions (in food-for-work and school feeding programs) that creates a positive 

influence on domestic food production levels.  

The other interactions between key independent variables and the dependent variable, 

cereal production, show fairly consistent results between models. In all of the models, regardless 

of the type of food aid included, the relationship between cereal production and aid per capita 

remains negative and highly statistically significant. The results indicate that an additional dollar 

of aid per capita is predicted to decrease cereal production by approximately two percent. This 

relationship is unexpected because one would assume that foreign assistance would help 

agricultural development, therefore increasing agriculture production levels. Although there is 

little discussion in previous studies about the direct influence of foreign aid on agricultural 

production levels (or overall agriculture development), these results create doubts on the possible 

impacts that foreign aid may have. Critics of development, and its sometimes-slow progress, 

have questioned whether the constant search for something “new” by donors has created a 

negative effect in some development projects. Timmer (2009) suggests that this search for 

something new as the answer to poverty has actually “impeded the implementation of core 

strategies that focus on sound governance, effective macroeconomic management, and a reliance 

on sustained public support for private markets.” He argues that the constant change from one 

development strategy to another in an attempt to find the solution to development challenges 

only demonstrates donors’ impatience and may impede progress in many developing countries.   

The relationship between external agriculture assistance and cereal production is positive 

in all of the models and it is robust in all five of the models. While this relationship is positive 
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and statistically significant at the 99 percent confidence level, the influence is fairly small and 

difficult to contextualize in terms of its overall effect on domestic agriculture production. There 

is little research on the influence of external agriculture assistance levels and domestic 

agriculture production. Although it is unclear from this model, it would also be interesting to 

examine the relationship between food aid and agriculture development assistance. The types of 

data available for this study made it difficult to conduct this analysis, but this relationship would 

be especially interesting to examine in countries where agriculture assistance decreased in the 

early 2000’s while food aid distributions increased.  
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Table 3: Model A - Estimated Regression Coefficients with Cereal Production as the 
Dependent Variable, Using Robust Standard Errors 
Explanatory Variables Model 1a Model 2a Model 3a Model 4a Model 5a 
Land in Agriculture Production -.0048 

(-1.78)* 
-.0058 
(-2.09)** 

-.0049 
(-1.84)* 

-.0054 
(-1.96)** 

-.0049 
(-1.84)* 

Agriculture Labor -1.9490 
(-3.33)*** 

-1.7136 
(-2.91)*** 

-1.9706 
(-3.35)*** 

-1.7515 
(-2.99)*** 

-1.9676 
(-3.34)*** 

Agriculture Production Index .0022 
(0.93) 

.0024 
(1.02) 

.0024 
(1.03) 

.0025 
(1.04) 

.0023 
(1.01) 

Fertilizer Consumption  -.0016 
(-7.85)*** 

-.0016 
(-7.66)*** 

-.0016 
(-7.85)*** 

-.0016 
(-7.70)*** 

-.0016 
(-7.84)*** 

Tractors Per 100 km2 of Arable Land -.0008 
(-0.47) 

-.0012 
(-0.74) 

-.0009 
(-0.51) 

-.0011 
(-0.67) 

-.0009 
(-0.51) 

Aid Per Capita -.0191 
(-12.35)*** 

-.0194 
(-12.00)*** 

-.0193 
(-12.13)*** 

-.0189 
(-12.09)*** 

-.0193 
(-12.08)*** 

External Agriculture Assistance 9.72e-07 
(11.41)*** 

.00001 
(11.87)*** 

9.62e-06 
(11.24)*** 

.00001 
(11.96)*** 

9.61e-06 
(11.20)*** 

Project Food Aid 7.99e-06 
(7.08)*** 

 7.82e-06 
(7.02)*** 

 7.98e-06 
(6.02)*** 

Program Food Aid  1.51e-06 
(1.72)* 

8.48e-07 
(0.96) 

 8.76e-07 
(-0.97) 

Emergency Food Aid    7.74e-07 
(1.63) 

-8.42e-08 
(-0.22) 

Low GNI Dummy .3934 
(2.75)*** 

.4408 
(3.12)*** 

.3809 
(2.65)*** 

.4635 
(3.24)*** 

.3792 
(2.64)*** 

Med GNI Dummy -.2518 
(-0.76) 

-.1510 
(-0.45) 

-.2476 
(-0.75) 

-.1476 
(-0.44) 

-.2502 
(-0.76) 

Time Period Dummy 1 -.2745 
(-1.86)* 

-.3514 
(-2.31)** 

-.2878 
(-1.94)* 

-.2848 
(-1.88)* 

-.2921 
(-1.97)** 

Time Period Dummy 2 -.2834 
(-1.97)** 

-.3086 
(-2.09)** 

-.2896 
(-2.01)** 

-.2606 
(-1.77)* 

-.2936 
(-2.04)** 

Constant 21.3956 
(53.24)*** 

21.4302 
(51.13)*** 

21.4109 
(52.18)*** 

21.3074 
(50.39)*** 

21.4217 
(52.13)*** 

      
Observations 623 623 623 623 623 
F-Stat 86.33 75.41 79.86 75.64 74.91 
R2 .6165 .5988 .6170 .6006 .6171 
Note: The numbers underneath the respective coefficients in parentheses are t-statistics. The coefficients with a 
significance level at 10% are indicated by (*), significance of 5% is indicated by (**) and a 1% significance is 
indicated by (***).  

 

The results for model B, where agriculture value added is the dependent variable, show 

similar results to the model A. When measuring agriculture value added in production versus 

cereal production as the dependent variable, it is easier to see an actual impact.  For example in 
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model 3b, where program and project food aid are included there is a significant positive effect 

on agriculture value added. Holding the other variables in the model constant, each additional 

metric ton of project food aid is predicted to increase agriculture value added by approximately 

$8,516. As indicated above, the type of food aid may explain the positive relationship with 

agriculture production. Considering project food aid is provided on a grant basis for hunger-

related development, disaster relief or nutrition programs, its positive influence on both 

agriculture production (in terms of cereal production) and agriculture value added could indicate 

its role in providing food assistance for agricultural producers that relieves some of the strain on 

local food production.   

The other interactions between the dependent variable and food aid variables are 

consistent between models. In all three models with project food aid there is a positive and 

robust relationship with agriculture value added. In model 4, where only emergency food aid is 

included, there is also a positive relationship, but it is only statistically significant at the 90 

percent confidence level. When project and program food aid are included in model 5, the 

relationship remains positive, but it is not statistically significant. A previous study by Kaya et al. 

(2008) used agriculture value added as a dependent variable, but did not include food aid as an 

independent variable. Their results showed positive relationships with agriculture development 

indicators (such as land in agriculture production, fertilizer, tractors, and crop production index) 

and agriculture development assistance, which differ from some of the results shown in Table 4.  
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Table 4: Model B - Estimated Regression Coefficients with Agriculture Value Added as the 
Dependent Variable, Using Robust Standard Errors 
Explanatory Variables Model 1b Model 2b Model 3b Model 4b Model 5b 
Land in Agriculture Production 7103924 

(1.33) 
6313808 
(1.17) 

6998292 
(1.30) 

6872399 
(1.29) 

7125389 
(1.33) 

Agriculture Labor -1.06e10 
(-4.32)*** 

-1.03e10 
(-4.22)*** 

-1.06e10 
(-4.33)*** 

-1.05e10 
(-4.30)*** 

-1.06e10 
(-4.35)*** 

Agriculture Production Index -6682915 
(-2.06)** 

-6470401 
(-1.95)* 

-6510594 
(-1.99)** 

-5810396 
(-1.71)* 

-6073186 
(-1.80)* 

Fertilizer Consumption  -939192.2 
(-4.28)*** 

-937735.6 
(-4.25)*** 

-943642.4 
(-4.48)*** 

-941165 
(-4.30)*** 

-946568.7 
(-4.33)*** 

Tractors Per 100 km2 of Arable Land -1.04e07 
(-4.46)*** 

-1.09e07 
(-4.64)*** 

-1.05e07 
(-4.48)*** 

-1.09e07 
(-4.65)*** 

-1.06e07 
(-4.56)*** 

Aid Per Capita -1.80e07 
(-8.12)*** 

-1.82e07 
(-8.07)*** 

-1.81e07 
(-8.14)*** 

-1.76e07 
(-7.71)*** 

-1.78e07 
(-7.70)*** 

External Agriculture Assistance 8589.19 
(4.01)*** 

9484.56 
(4.52)*** 

8516.09 
(3.89)*** 

9328.03 
(4.45)*** 

8564.21 
(3.87)*** 

Project Food Aid 8683.08 
(4.70)*** 

 8567.53 
(4.71)*** 

 7046.99 
(3.24)*** 

Program Food Aid  1297.21 
(1.50) 

574.18 
(0.72) 

 288.04 
(0.34) 

Emergency Food Aid    1558.94 
(1.83)* 

822.35 
(0.97) 

Low GNI Dummy 9.93e08 
(5.32)*** 

1.03e09 
(5.39)*** 

9.84e08 
(5.18)*** 

1.03e09 
(5.35)*** 

9.84e08 
(5.18)*** 

Med GNI Dummy 5.47e08 
(1.77)* 

6.36e08 
(2.01)** 

5.47e08 
(1.77)* 

6.25e08 
(2.00)** 

5.57e08 
(1.78)* 

Time Period Dummy 1 -9.65e08 
(-2.26)** 

-1.04e09 
(-2.44)** 

-9.74e08 
(5.18)*** 

-9.27e08 
(-2.09)** 

-9.30e08 
(-2.10)** 

Time Period Dummy 2 -1.16e09 
(-2.46)** 

-1.18e09 
(-2.50)** 

-1.16e09 
(-2.46)** 

-1.09e09 
(-2.25)** 

-1.12e09 
(-2.30)** 

Constant 5.72e09 
(4.93)*** 

5.75e09 
(4.94)*** 

5.73e09 
(4.94)*** 

5.55e09 
(4.62)*** 

5.63e09 
(4.66)*** 

      
Observations 618 618 618 618 618 
F-Stat 17.00 11.69 15.98 12.05 14.67 
R2 .3185 .3069 .3186 .3137 .3203 
Note: The numbers underneath the respective coefficients in parentheses are t-statistics. The coefficients with a 
significance level at 10% are indicated by (*), significance of 5% is indicated by (**) and a 1% significance is 
indicated by (***).  

 

The relationship between agriculture value added and the agriculture production 

indicators did not show the same results as those estimated in previous studies and several of the 

predicted values were different than anticipated (Kaya, 2008). Four of the variables that control 
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for agriculture production (agriculture labor, agriculture production index, fertilizer use, and 

tractors) had negative relationships with the dependent variable. These relationships were 

different than predicted and intuitively they do not make sense. A review of scatter plots for each 

of the independent variables in question (see Appendix 3) showed the presence of outliers that 

are influencing the relationship between these variables in both versions of the model. Previous 

studies by Kaya (2008) and Norton (1992) may have estimated different relationships because 

their models contained a different set of variables and the data they used was from a different set 

of countries over a different time period. The inability to remove these outliers from the dataset 

caused the skewing of results and explains some of these unanticipated interactions between 

variables.  

In other studies Maxwell (1991) there was more of a focus on the impact of food aid on 

food habits and a concern that preferences might shift away from locally produced commodities. 

This shift in commodity preference was not captured in this model, but it demonstrates an 

interesting issue about the relationship between food aid and domestic agriculture production. In 

Maxwell’s study the production disincentive was the dominant concern because food aid 

recipients became accustomed to the commodities delivered through food aid programming, thus 

demand for locally produced commodities dropped and domestic producers were left with 

unwanted commodities. With empirical testing having evolved from simple time-series analysis 

to multiple equation econometric models incorporating differentiated markets, but the analysis 

generated different results. The general conclusion of the research was that a disincentive had 

mostly been avoided by an appropriate mix of policy tools, including demand expansion, price 
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support to producers and differentiated markets to increase consumption. This research illustrates 

the importance of policy in controlling for unfavorable consequences and ensuring that programs 

are well-designed and properly implemented to achieve desired outcomes. 

 

POLICY IMPLICATIONS  

The major policy implications that stem from this reasearch are that food aid 

distributions, as a form of development assistance, are related to local agriculture production and 

food supplies. Previous studies (Kaya et al. 2008,  Barrett et al. 1999, and Lavy 1990) were able 

to control for other factors such as food imports while incorporating a time lag on key variables, 

but results from this study were similar in showing that food aid has no significant disincentive 

effect on domestic agriculture production levels. However, some of the relationships between 

food aid, agriculture production and agriciulture development assistance require further research. 

There are still uncertainties about the effectiveness of food aid and whether it is delivered in the 

most efficinet manner. In many African countries, governments have become dependent on food 

aid distributions to supplement volatile production levels and overcome damaging food shortages 

and price spikes in local markets. Some Africa governments have taken a strong role in 

regulating imports and exports of critical grain crops. In some instances governments have 

imported food crops directly, influenced the levels of food aid imports and issued publicly 

financed tenders for private imports, which is then sold to mills at subsidized prices. This type of 

government involvement has resulted in decreased commercial cross-border trade, a decline in 
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private trader imports and the reliance on food aid to solve staple food supply problems (Dorosh, 

2009).  

Although the results from the regressions do not indicate trends related to specific trade 

flows or market effects, the influx of food aid may be contributing to the production of food 

crops. Governments in many Sub-Saharan countries, including Lesotho, Malawi and Uganda, are 

changing policies to focus on strengthening their domestic food production, rather than relying 

on external sources for food supplies. These policies focus on improving the agricultural sector 

and include funding for building rural roads, subsidising inputs (such as seed and fertilizers) and 

controlling some local markets that aim to improve or control factors that effect the poorest 

smallholder farmers (The Economist, 2009). Overall, weaknesses in the literature on food aid 

and its influence on agricultural production levels and external development assistance levels 

still exist. More comprehensive research to examine different types of food aid commodities, 

specific types of disincentive effects, a broad range in levels of analysis, and a tool for both ex-

post evaluation and for planning and managing new food aid programs is needed (Maxwell, 

1991). In order to ensure improved programing, better targeting and efficacy in programs that 

use food aid, the relationship between food aid and agricultural development should be 

understood. 

Two important elements that are often overlooked in food aid programming are 

understanding the requirements of the local community and the identifying the best type of food 

aid that should be delivered. Program food aid, which was until recently the predominant form of 

food aid, has no relation to food insecurity or malnutrition, instead it represents a specific in-kind 
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form of economic assistance. Most program food aid is provided on a government-to-

government basis and sold in recipient country markets to generate cash. It thereby reduces food 

import bills and constitutes a balance of payment support to the government’s budget. Contrary 

to a common belief about food aid, program food aid, and increasingly project food aid, is 

generally not given freely but is usually sold to the recipient country through concessional 

financing and export credit guarantees. Recipient countries therefore purchase food aid with 

money borrowed at lower than market interest rates (Mousseau, 2005). Rather than promote food 

production at the national level and create economic growth, these types of food aid 

contributions may cause more harm than good.  

Not only are effective aid and improved policies needed to combat hunger and 

malnutrition, but recently an increasing need for coordination and management among donors is 

apparent. The increase in foreign aid and development assistance toward agricultural 

development programs has grown significantly in the last three years. Recently more foreign 

assistance is being allocated to address issues of food production and food security in developing 

coiuntries, but a lack of coordination and management leaves many skeptics wondering whether 

it will have a positive effect. Jeffrey Sachs argues that more aid creates a need for another 

international agency to coordinate all the money and manage fund distributions (The Economist, 

2009). Whether it is a new organization, a shift in national governments’ priorities, or a more in-

depth analysis of food aid programs, it is clear that policies regarding agriculture and food 

security are changing. It is imperative that policy-makers understand the relationships between 

agriculture production and the factors that effect growth, development and sustainability in the 
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sector. Without further studies and more emprical evidence, some of the possible influences on 

agriculutre production will remain uncertain. 

  

CONCLUSION AND FURTHER RESEARCH 

 Research is needed to explore whether precision farming approaches, currently focused 

on high-income countries, could be adapted and integrated into small-scale farming in low-

income countries. Precision farming approaches are becoming more relevant as input subsidies 

are being eliminated and greater efficiency in input use is being pursued. Research is needed to 

identify opportunities for both public and private sector investments with high social returns in 

low-income countries. Much of the recently developed new technology may be important 

elements of a strategy to reduce poverty, food insecurity, and unsustainable use of natural 

resources in developing countries. However, it must be adapted to the conditions within which 

small farmers and poor consumers operate and supported by appropriate policies and institutions 

(Pinstrup-Andersen, 2000). Empirically, there is still a need to look at the potentially different 

experience in sub-Saharan Africa, particularly among different countries in the region, and those 

of other developing countries that have continued to be significant recipients of food aid such as 

Bangladesh, Sri Lanka and Egypt (Clay, 1991). While this study has addressed some of the 

relevant issues surrounding food aid and agriculture development in Sub-Saharan Africa, there is 

a need for further research that examines the relationship between food aid programs and 

agriculutral sector development. Other research that examines the short-, medium- and long-term 
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effects of food aid programs should also be reviewed to determine whether food aid projects, that 

deliver non-emergency food aid, should be continued. 
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APPENDICES 
 
Appendix 1: 

 
Further Explanation of Variables 

 
Agricultural machinery: refers to the number of wheel and crawler tractors (excluding 

garden tractors) in use in agriculture at the end of the calendar year specified or during the first 
quarter of the following year. Arable land includes land defined by the FAO as land under 
temporary crops (double-cropped areas are counted once), temporary meadows for mowing or 
for pasture, land under market or kitchen gardens, and land temporarily fallow. Land abandoned 
as a result of shifting cultivation is excluded. Source: Food and Agriculture Organization, 
Production Yearbook and data files. 

 
Agriculture value added: (includes forestry, hunting, and fishing, as well as cultivation of 

crops and livestock production) is the net output of a sector after adding up all outputs and 
subtracting intermediate inputs. It is calculated without making deductions for depreciation of 
fabricated assets or depletion and degradation of natural resources. The International Standard 
Industrial Classification (ISIC), revision 3, determines the value added measurement. Source: 
World Bank national accounts data, and OECD National Accounts data files. 

 
Crop production index: shows agricultural production for each year relative to the base 

period 1999-2001. It includes all crops except fodder crops. Regional and income group 
aggregates for the FAO's production indexes are calculated from the underlying values in 
international dollars, normalized to the base period 1999-2001. Source: Food and Agriculture 
Organization, Production Yearbook and data files. 

 
Fertilizer consumption: (100 grams per hectare of arable land) measures the quantity of 

plant nutrients used per unit of arable land. Fertilizer products cover nitrogenous, potash, and 
phosphate fertilizers (including ground rock phosphate). Traditional nutrients--animal and plant 
manures--are not included. The time reference for fertilizer consumption is the crop year (July 
through June). Arable land includes land defined by the FAO as land under temporary crops 
(double-cropped areas are counted once), temporary meadows for mowing or for pasture, land 
under market or kitchen gardens, and land temporarily fallow. Land abandoned as a result of 
shifting cultivation is excluded. Source: Food and Agriculture Organization, Production 
Yearbook and data files. 

 
Food production index: covers food crops that are considered edible and that contain 

nutrients. Coffee and tea are excluded because, although edible, they have no nutritive value. 
Source: Food and Agriculture Organization, Production Yearbook and data files.  
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GDP per capita: is the gross domestic product divided by midyear population. GDP is the 
sum of gross value added by all resident producers in the economy plus any product taxes and 
minus any subsidies not included in the value of the products. It is calculated without making 
deductions for depreciation of fabricated assets or for depletion and degradation of natural 
resources. Data are in current U.S. dollars. Source: World Bank national accounts data, and 
OECD National Accounts data files.  
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Appendix 2: 
 
Model Specification Results 
 
Heteroskedasticity:  

The tests below were used to determine heterskedasticity, omitted variable bias and 
functional form for the models used in the regressions for this study. Two tests were conducted 
on both models to test for heteroskedasticity, the Breusch-Pagan Test and White’s Test, and the 
low p-values in both of the results show issues in both models (in model A it was not as 
significant as model B). As a result, the final regressions use robust standard errors to correct for 
the presence of heteroskedasticity. 

 
Model A, ln_cerealprod as dependent variable: 

Breusch-Pagan / Cook-Weisberg test for 
heteroskedasticity  
 

Ho: Constant variance 
Variables: fitted values of ln_cerealprod 
         chi2(1)      =     8.10 
         Prob > chi2  =   0.0044 

White's Test General test statistic :  474.3035  Chi-sq(98)  
P-value =  1.0e-50 

 
Model B, ag_vadd as dependent variable: 
Breusch-Pagan / Cook-Weisberg test for 
heteroskedasticity  
 

Ho: Constant variance 
Variables: fitted values of ag_vadd 
         chi2(1)      =  2012.62 
         Prob > chi2  =   0.0000 

White's Test General test statistic :  418.2784  Chi-sq(84)  
P-value =  7.6e-46 

 
Model Specification: 
 A model specification error can occur when one or more relevant variables are omitted 
from the model or one or more irrelevant variables are included in the model. If relevant 
variables are omitted from the model, the common variance they share with included variables 
may be wrongly attributed to those variables, and the error term is inflated. On the other hand, if 
irrelevant variables are included in the model, the common variance they share with included 
variables may be wrongly attributed to them. Model specification errors can substantially affect 
the estimate of regression coefficients. 
 
 There are a couple of methods to detect specification errors. The linktest command 
performs a model specification link test for single-equation models. linktest is based on the idea 
that if a regression is properly specified, one should not be able to find any additional 
independent variables that are significant except by chance. The linktest creates two new 
variables, the variable of prediction, _hat, and the variable of squared prediction, _hatsq. The 
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model is then refit using these two variables as predictors. _hat should be significant since it is 
the predicted value. On the other hand, _hatsq shouldn't, because if the model is specified 
correctly, the squared predictions should not have much explanatory power. In other words, 
the _hatsq should not be a significant predictor if the model is specified correctly. So it is 
important to look at the p-value for _hatsq. 
 
 From both of the linktests below, the test of _hatsq is significant. This is to say that 
linktest has rejected the assumption that the model is specified correctly. Therefore, it seems that 
this model does have a specification error. As a result of these tests, the model was adjusted to 
include additional variables for agriculture indicators, but the results did not change significantly. 
Due to constraints on data availability, the study was continued with these models.  
 
Model A 
Source          SS             df      MS                                         Number of obs =     623 
Model |     1116.66057     2  558.330284            F(  2,   620) =  509.23 
Residual  679.781597   620  1.09642193            Prob > F      =  0.0000 
Total |     1796.44217   622  2.88817068            R-squared     =  0.6216 
 Adj R-squared =  0.6204 
 Root MSE      =  1.0471 
 ln_cerealprod         Coef.            Std. Err.         t          P>|t|           [95% Conf. Interval] 
      hat |                  2.152801     .4223347         5.10      0.000           1.323421    2.982181 
    _hatsq |             -.0296239     .0108227        -2.74      0.006         -.0508776   -.0083702 
      cons |              -11.14252     4.120655        -2.70      0.007         -19.23465   -3.050387 

 
Model B 

Source       SS                      df       MS                                         Number of obs =     641 
       Model |  2.2275e+21     2  1.1137e+21            F(  2,   638)      =  289.24 
Residual |  2.4567e+21   638  3.8506e+18            Prob > F           =  0.0000 
       Total |  4.6841e+21   640  7.3189e+18            R-squared         =  0.4755 
 Adj R-squared  =  0.4739 
 Root MSE         =  2.0e+09 
      ag_vadd         Coef.            Std. Err.         t          P>|t|           [95% Conf. Interval] 
        _hat |      -.6902983        .1183953       -5.83      0.000      -.9227899   -.4578067 
      _hatsq |      4.55e-10        2.80e-11        16.23      0.000       4.00e-10    5.10e-10 
       _cons |      6.33e+08       1.19e+08         5.31      0.000       3.99e+08    8.67e+08 

 
The ovtest command performs another test of regression model specification. It performs 

a regression specification error test (RESET) for omitted variables. The idea behind ovtest is 
very similar to linktest. It also creates new variables based on the predictors and refits the model 
using those new variables to see if any of them would be significant.  The ovtest command 
indicates that there are omitted variables. So tried both the linktest and ovtest, and one of them 
(ovtest) tells us that we have a specification error.  
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Model A 

Ramsey RESET test using powers of the fitted 
values of ln_cerealprod 
 

Ho:  model has no omitted variables 
                 F(3, 606) =     14.32 
                  Prob > F =      0.0000 

 
Model B 
Ramsey RESET test using powers of the fitted 
values of ag_vadd 
 

Ho:  model has no omitted variables 
                 F(3, 625) =    244.71 
                 Prob > F =      0.0000 
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Appendix 3: 
 
Scatter Plots  
 
Model A: 
 The plotted values of several independent variables against the dependent variable for 
cereal production (logged) are illustrated below. The outliers in the variable for fertilizer use (the 
graph in the upper right corner) and the variable for number of tractors (first graph on left in the 
second row) are especially concerning. The analysis of these variables was not considered 
significant in the overall study due to these findings. From the scatter plots of these variables it 
appears that the data in the regressions (Table 3) are driven by these few outlying data points. 
The effects of these data have been considered in this study, but due to data limitations it was not 
possible to remove the outliers from the sample. 
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Model B: 
 The plotted values of several independent variables against the dependent variable for 
agriculture value added are illustrated below. The outliers in the variable for fertilizer use (the 
graph in the upper right corner) and the variable for agriculture labor (first graph on left in the 
second row) are especially important to note. The analysis of these variables was not considered 
significant in the overall study due to these findings. From the scatter plots of these variables it 
appears that the data in the regressions (Table 4) are driven by these few outlying data points. 
The effects of these data have been considered in this study, but due to data limitations it was not 
possible to remove the outliers from the sample. 
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