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PREFACE 
 

To make the commitment to end world hunger was a challenge set forth by the 
leaders of the world at the 1996 World Food Summit.  As an intermediate goal, the 
summit put forward the objective to reduce the number of undernourished people in the 
world to 400 million by the year 2015. 
 

Based on a challenge set forth by U.S. Agency for International Development 
(USAID) commissioned the Agricultural Policy Analysis Project, Phase III (APAP III) to 
develop an economic foundation and strategy for meeting the Food Summit target. 
Discussions of the undertaking began as part of the seminar on “Agricultural Policy 
Reform, Growth and Food Security: Preparing for the 21st Century” sponsored by USAID 
and organized by APAP III.  

 
J. Dirck Stryker and Jeffery C. Metzel of APAP team member Associates for 

International Resources and Development (AIRD) provided leadership in undertaking the 
analysis,  and preparing this strategy and the accompanying proposed initiative.  They 
worked closely with Mark D. Newman, A. Ray Love, Gordon A. Straub and Wallace E. 
Tyner at Abt Associates, and consulted with a number of international experts from a 
variety of  academic and research institutions.  These experts included Michael Weber, 
Michigan State University; Terry Roe, University of Minnesota; Robert Paarlberg, 
Wellesly College; Peter Timmer, Harvard Institute for International Development; 
Kimberly Chung, Brown University; Per Pinstrup-Anderson, Mark Rosegrant, Peter 
Hazell, Phillip Pardey, Lawrence Haddad, and Lisa Smith, International Food Policy 
Research Institute; and Cheryl Christensen and Shahala Shapouri,  Economic Research 
Service, USDA. 
 

Preliminary findings were discussed and adapted in a series of focus groups organized 
by USAID with interested agencies in Washington, D.C., including the State Department, 
under the guidance of Food Security Coordinator, Lynn Lambert; USDA  with input from  
“Buzz” Guroff, Mary Anne Keefe, and staff in the Economic Research Service; NOAA; 
and others.  The primary conclusion from these discussions was that real progress in 
meeting the Food Summit objective will require an increased commitment of U.S. 
resources as well as close collaboration with other donors, financial institutions, private 
business and NGOs. 
 
Based on feedback and further analysis, Dr. Stryker’s team worked with USAID officials 
to develop the following Global Strategy to achieve the Food Summit target and the 
accompanying Proposal for a Presidential Initiative.  
 
 
 
Mark D. Newman, Technical Director    Gordon  A. Straub, Project Director 
APAP III            APAP III 
    
 



SUMMARY 
 
The World Food Summit in 1996 established the target of reducing by the year 2015 

the number of undernourished people in the world to one-half the level that existed in the 
early 1990s.1  In broad terms this means reducing the number of undernourished from in 
excess of 800 million to a target of 400 million.  Although recent trends suggest that the 
percentage undernourished is currently falling in most areas of the world, the same 
cannot be said of the absolute level of undernourished unless there is an increased effort 
to achieve this target.  Furthermore, even the percentage of undernourished is projected to 
rise in some countries, especially in Sub-Saharan Africa.  
 
 Within the United States, an Inter-Agency Working Group (IWG) was created after 
the Food Summit to prepare an Action Plan in support of the achievement of this target 
not only at the global level but also on the domestic front.  In elaborating this plan, the 
IWG met with numerous organizations such as NGOs, private firms, universities, 
foundations, and government agencies at the federal, state, and local levels.  The Action 
Plan that resulted has a number of key features. 
 
• Emphasis on an open trade and investment policy environment, sound food security 

policies, and a participatory decision-making process – all seen as essential to 
stimulating the required foreign and domestic investment. 

• Re-negotiation of the Food Aid Convention to establish acceptable and feasible food 
aid levels. 

• Continued liberalization of world trade, including free trade in food and 
biotechnology products. 

• Support for research, education, and extension related to agriculture and nutrition in 
the U.S. and overseas, with emphasis on production, processing, and marketing 
systems that are environmentally sustainable. 

• Support for food safety nets through domestic food assistance and international food 
aid programs. 

• Improvement of information systems designed to monitor food security. 
• Enhanced food and water safety. 
• Support for food security as a basic human right, though recognizing that this “need 

not lead to development of any additional legally binding international agreement.” 
 
The plan recognizes the need for a differentiated approach by region, for taking 
advantage of the United States’ comparative advantage in certain types of assistance, for 
coordinating with other donors, and for prioritizing actions. 
 
 
 
                                                 
1 This report concentrates on the problem of undernutrition resulting from lack of adequate absorption of 
calories by the human body, in contrast to malnutrition, which may be due to deficiencies of protein or 
micro-nutrients as well.  Although the problem of micro-nutrient deficiency is severe in some parts of the 
world -- especially for vitamin A, iron, and iodine – the solutions to this problem are quite different from 
those for overcoming calorie deficiency.  Furthermore, the Food Summit target is defined solely in terms of 
calorie deficiency, so this seems the appropriate measure to be used here. 
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 It soon became apparent, as the plan was being prepared, that additional budgetary 
resources were not going to be available for implementation of the plan.  As a result, it 
has been constrained to describing how the United States intends to fulfill its 
commitments by strengthening what is already being done to reduce hunger and 
malnutrition at home and abroad within the normal budgetary process.  This leaves room, 
however, for the proposal of a Presidential Initiative to seek additional resources. 
 
 Such an initiative requires an analysis of the prevalence and causes of world 
undernutrition, an assessment of alternative approaches for achieving the Food Summit 
target including their cost effectiveness in meeting this goal, an analysis of the 
comparative advantage of the U.S. over other donors in working towards the target, and 
the specification of a strategy for the U.S. to pursue.  This is the subject of this report.  
The proposal for a Presidential Initiative will go beyond this to specify the specific 
elements of the U.S. strategy and what their costs will be, why the U.S. should undertake 
these actions rather than other donors, what the impact of these actions will be on 
undernutrition, and why the U.S. will benefit. 
 
 This report begins with an assessment of recent levels of undernutrition by major 
country and sub-region.  It then projects to the year 2015 the number of undernourished 
in the world assuming no increase in the actions taken to reduce this number.  These 
projections are based on forecasts of child malnutrition extrapolated to the entire 
population.  The causes of undernutrition are then assessed for 14 major countries and 
sub-regions of the world, followed by a discussion of the consequences of world hunger 
for the international community, including the United States. 
 
 The report then goes on to examine the opportunity that currently exists for 
alleviating hunger and meeting the Food Summit target.  Alternative interventions for 
achieving this goal are described and their cost effectiveness is estimated.  The report 
concludes that the total cost of reaching the target could be less than $45 billion.  
Stretched out over 15 years, this amounts to no more than 5 percent of the current annual 
level of Official Development Assistance. 
 
 The report goes on to look at the U.S. comparative advantage in reducing world 
hunger.  This assessment is combined with the cost effectiveness analysis of alternative 
interventions to yield a U.S. strategy for meeting the Food Summit target -- a strategy in 
which the U.S. concentrates its interventions, beyond those already being undertaken, in 
South Asia and Sub-Saharan Africa. 
 
 The report concludes with the following observations: 
 
• If no additional action is taken, world undernutrition is expected to increase in 

absolute terms by the year 2015. 
• There is a unique opportunity for U.S. global leadership in meeting the Food Summit 

target at the turn of the millennium.   
• A viable and affordable strategy exists for achieving this goal. 
• This strategy draws upon the combined experience of U.S. farmers, agribusiness, 

NGOs, universities, foundations, and the U.S. government. 
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PREVALENCE OF UNDERNUTRITION 
 

 In the 1995, the number of undernourished in the world totaled about 854 million.2  
This figure is expected to increase to about 915 million by the year 2015 unless further 
action is taken.  This does not imply that no progress is being made in reducing world 
hunger.  In many areas of the world, the percentage undernourished is decreasing.  This is 
not true everywhere, however, and even where it is true, growth of population often 
results in increased absolute numbers of undernourished. 
 
 Particularly striking is the distribution of the percentage of undernourished across 
regions and countries, as shown in Map 1.  These figures relate to data on child 
malnutrition, which better indicates physical status than do estimates of chronic 
undernutrition derived from data on food availability (see Footnote 2).  They show high 
rates of undernutrition in Sub-Saharan Africa (SSA), South Asia, and some parts of 
Southeast Asia.  Rates are relatively low, for the most part, in North Africa, South 
America, and the Middle East.  They are somewhat higher in Central America and parts 
of the Caribbean. 
 
Map 2 shows projected rates of child malnutrition by country in the year 2015.  These 
projections are based on the equation used by the International Food Policy Research 
Institute (IFPRI) to project child malnutrition based on IFPRI’s Vision 2020 projections 
of food availability.  The projections of child malnutrition based on food availability have 
been modified to allow for estimated changes by the year 2015 in women’s rates of 
secondary school enrollment and in the percentage of the population with access to safe 
water. 
 
 
 

                                                 
2 This figure differs somewhat from the number estimated by FAO of 841 million undernourished in 1990-
92.  The FAO estimate is based on food availability calculated from food balance sheets with an adjustment 
for the distribution of food intake within countries.  A minimum requirement is  established for each 
country, and the percentage of the population falling below this requirement is considered chronically 
undernourished (FAO, 1996).  In contrast, the number reported here is based on the percentage of children 
underweight in 1988-92 from Smith (1998), adjusted for population change to 1995 and extrapolated to 
cover the entire population (see Annex A for the methodology).  Although the two numbers do not differ 
very much in total, the differences are much larger across regions.  In particular, undernutrition is much 
greater in South Asia than would be predicted by the data on food availability.  The FAO is well aware of 
this, having published child malnutrition data obtained from anthropometric surveys in addition to the 
estimates of chronic undernutrition from data on food availability (FAO, 1996). 
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Maps 1 and 2 indicate relative rates of undernutrition, but they do not show where the 
absolute level of undernutrition is greatest.  For this to be meaningful in terms of the 
Food Summit target, undernutrition has to be measured for the entire population.  
Accordingly, actual rates of child malnutrition for 1995 and projected rates for 2015 were 
extrapolated to the entire population using the methodology described in Annex A, and 
the results were then expressed in absolute terms, as shown for each of the major regions 
in Graph 1.3 
 
 This graph shows that most of the world’s undernutrition is concentrated in Asia.  
The results are very different, however, for South Asia as compared with East and 
Southeast Asia.  With the exception of a few countries in Southeast Asia, such as 
Indonesia, Philippines, and Vietnam, where the incidence of undernutrition is still quite 
high, undernutrition in the region is either low or is decreasing fairly rapidly.  Even these 
three countries are witnessing a steady decline in undernutrition.  In South Asia, on the 
other hand, more than 50 percent of the children under five years of age are 
undernourished, as measured by weight for age, in Bangladesh, India, and Nepal.  The 
percentages in Pakistan and Sri Lanka are also high.  Although the prevalence of 
undernutrition is decreasing in many of these countries, the absolute numbers of 
undernourished are rising. 
 
 Sub-Saharan Africa is the other region where there is substantial undernutrition.  
Many of the countries in which undernutrition is highest have experienced major war and 
civil strife in recent years.  Examples include Angola, Ethiopia, Mozambique, Rwanda, 
Somalia, and Sudan.  Other countries, such as Central African Republic, Chad, Congo, 
and Madagascar, have been persistently poor and underdeveloped.  The trend in most of 
these countries is for a continued increase in the absolute number of undernourished, and 
also in many cases in the relative prevalence of undernutrition.  On average, for example, 
the number of undernourished in Africa is projected to increase by 50 percent over the 
next 20 years. 
 
 

                                                 
3 Country details are presented in Annex A. 
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CAUSES OF UNDERNUTRITION 
 

 The causes of undernutrition are multiple and complex. They include limited 
availability of food within a country or region, weak access of household and individuals 
to food, and poor utilization of food by individuals. 4 Among the critical variables are: 
 
• food availability, which equals production plus imports minus exports, with 

adjustment for changes in stocks and for feed, seed, and losses; 
• per capita real GDP at the national level, which is related to the ability of households 

on average to grow or purchase food, but is also related to the ability of governments 
to provide facilities for education and health, which also have an influence on 
nutrition; 

• depth of poverty, which shows the degree to which some households are below the 
poverty line regardless of the overall national level of per capita income; 

 
 
 
 

                                                 
4 Rodgers (1990); Schnepf (1991); and Haddad et al. (1997) 

Graph 1
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• illiteracy among women as a measure of the education and status of women, which 
are important variables influencing intra-household allocation of food;5 

• access to safe water and sanitary facilities, which is an important measure of the 
health of the population, especially in humid areas with high population density, 
where endemic parasitic and other diseases inhibit the ability to absorb nutrients from 
food that is ingested.6 

 
Graphs 2 through 6 show the levels of each of these variables for East and Southeast 
Asia, South Asia, Sub-Saharan Africa, Latin America and the Caribbean, and the Rest of 
the Developing World.  More detailed tables for 14 countries and sub-regions are 
included in the Appendix Tables of Annex A.7 
 
 Graph 2 shows the level of per capita food availability, expressed as Dietary Energy 
Supply (DES) in kilocalories per day, in 1990-92 (FAO, 1996).  East and Southeast Asia 
clearly has the highest level, followed closely by Latin America and the Caribbean.  
South Asia is substantially behind these regions but is well ahead of Sub-Saharan Africa.  
A similar picture emerges from Graph 3 with respect to per capita real GDP, measured in 
1985 purchasing power parity prices.  Within Africa, however, the developing nations 
have an average per capita GDP of $1,646, while the war-torn and least developed 
nations have a per capita GDP of $644 and $666, respectively. 
 
 Average per capita real GDP is only one indicator of poverty since it does not take 
into account the distribution of income within a country.  A better measure is the depth of 
poverty, defined as the cumulative gap by which income of poor household falls below 
the poverty line.  This variable, taken from the World Bank (1998), is shown in Graph 4.  
It suggests a substantial degree of poverty within South Asia and Sub-Saharan Africa, 
especially the least developed countries of SSA. 
 
 The low status of women in South Asia is demonstrated in Graph 5, which shows the 
very high female illiteracy rates that prevail there.  Illiteracy is also high for women in 
SSA, though the difference between the rates for women and men is not as great as in 
South Asia.  Finally, Graph 6 suggests the importance of health problem in all regions 
arising because of low rates of access of the population to safe water and sanitation.  

 

                                                 
5 King and Hill (1993) reviewed the state and implications of women’s education and the extent of the 
gender gap in education for 152 countries covering the period 1960 through 1985. They also seek to 
understand why gender gaps exist; Mark Pitt (1995) evaluated the direct and indirect effect of mother’s 
education on child health for 14 Sub-Saharan African countries;  Paul Glewwe (1997) has empirical 
evidence from Morocco that suggest that women primarily use the literacy and numeracy skills acquired in 
school to assist them in diagnosing and treating child health problems or interacting with health care 
providers.  This also suggests that direct teaching of health knowledge skills in school could substantially 
raise child health and nutrition. 
6 Empirical evidence from Rwanda hints at the importance of health infrastructure and sanitary 
environment in the nutritional status of household members (Schnepf 1991) 
7 The breakdown of these more detailed tables is as follows: China, Indonesia, Rest of East and Southeast 
Asia, Pakistan, India, Bangladesh, Rest of South Asia, Ethiopia, Nigeria, War-Torn Sub-Saharan Africa 
(SSA), Least Developed SSA, Developing SSA, Latin America and Caribbean (LAC), and Rest of World.  
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In summary, on the basis of these graphs and the more detailed tables in Annex A, we 
can define the broader dimensions of the principal causes of undernutrition in different 
regions.  In South Asia, which has the highest levels of absolute undernutrition in the 
world, the problem is not so much inadequacy of food supply, except possibly in 
Bangladesh.  Nor is it one of very low levels of per capita real GDP.  Rather it appears to 
be due to a constellation of interacting factors: 

 
• deep poverty among the rural landless and other particularly vulnerable groups in the 

society, which results in their failure to gain adequate access to food; 
• low education and social status of women, which results in their having little 

command over the distribution of food to women and children within the household; 
• high population density, a humid monsoon climate, and poor access to safe water and 

sanitation, which leads to poor health and inhibits the utilization of ingested nutrients. 
 
One result is a failure of data on food availability (DES) to accurately predict the extent 
of undernutrition in South Asia. 
  

In Sub-Saharan Africa, on the other hand, the problem is much more one of low 
levels of food availability and low average per capita real GDP, especially in the war-torn 
and least developed countries.  This leads to poverty not so much because of inequality in 
the distribution of income and wealth but because there is little income and wealth to 
distribute.  Education and health are also problems, but these are due more to low levels 
of real GDP than to discrimination against women and people living in rural areas.  In 
fact, generally low levels of population density make African populations somewhat less 
sensitive to the health problems posed in South Asia by lack of safe water and sanitation.8 
 
 East and Southeast Asia is characterized generally by high levels of food availability, 
high per capita real GDP, and low levels of poverty in relation to other regions. Women’s 
education and social status are generally better, and there is greater access to safe water 
and sanitation.  Furthermore, the evidence suggests that undernutrition is decreasing in 
this region, both absolutely and in relation to the total population.  Thus the problems in 
this region are more those of a few specific countries that have yet to partake fully in the 
growth process than of dealing with widespread undernutrition on a regional scale.  
Although many of the Asian economies have recently been weakened by a series of 
financial and other crises, these are not expected to be problems that will have a major 
long run impact on undernutrition (IFPRI, 1998). 
 
 In Latin America and the Caribbean (LAC) and in the Rest of the World, the picture 
is one of generally adequate food availability, on a par with East and Southeast Asia.  Per 
capita income is much higher than in the other developing countries, but the poverty gap 
in LAC is considerably higher than would be expected from this average income level, 
suggesting the possibility of important pockets of undernutrition.  In addition, although 
female illiteracy is relatively low in LAC, it is quite high in the Rest of the World, most 
of which is Muslim, indicating the possibility of undernutrition within households. 
  
                                                 
8 Africa, of course, does have major health problems associated with AIDS, malaria, and parasitic diseases. 
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CONSEQUENCES AND OPPORTUNITIES 

 
 The consequences of the high levels of undernutrition that exist in the world are 
severe.  Above all they are severe for the more than 800 million people that suffer from 
chronic hunger.  Aside from their physical distress, these people are less able to work, 
reducing the income they can earn for themselves and for the nation.  Poverty and 
undernutrition thus play upon one another in a viscous cycle that has a number of adverse 
results. 
 
 First this viscous cycle can lead to political and military crisis.  There is substantial 
evidence that even if poverty and undernutrition are not the proximate causes of these 
crises, they are often at least contributing factors (Messer, Cohen, and D’Costra, 1998).  
Furthermore, the cost of dealing with crisis is often far higher than what would have been 
necessary to avert the crisis in the first place. 
 
 Second, chronic undernutrition creates conditions of uncertainty regarding emergency 
food aid.  Where large numbers of people are already undernourished, the margin for 
error in dealing with the consequences of drought, war, and other disasters is 
comparatively slim.  As the world, and particularly the United States, moves away from 
food aid drawn upon surplus stocks and towards food aid as a budgetary expenditure, this 
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leads to greater uncertainty regarding the fiscal and logistical requirements of emergency 
food shipments. 
 
 Third, poverty and undernutrition feed upon one another in ways that limit the 
development of local markets for food.  This decreases the reliability of markets in these 
countries for exports from the food surplus countries such as the United States.  As 
production continues to increase in food exporting countries at rates faster than the 
growth of domestic consumption, these countries must rely increasingly on the expansion 
of markets in developing countries.  Whatever inhibits the growth of these markets and 
makes them less reliable acts as a disincentive to agricultural research and production, 
which makes the world potentially more vulnerable to global food shortages. 
 
 Finally, the viscous cycle of poverty and undernutrition sets back the spread of 
democracy and good governance to the developing nations.  People who are hungry, 
unproductive, and deprived have a difficult time looking out for their own interests.  This 
encourages corruption, lack of transparency, and poor governance. 
 
 The establishment of the Food Summit target presents a unique opportunity to act 
effectively to break this viscous cycle.  The target is visible, measurable, and attainable.  
It can be achieved, as this report demonstrates, without enormous financial sacrifice.  All 
it requires is strong commitment and global leadership.  The moment is particularly 
appropriate, moreover, because of the President’s recent trips to Africa, Asia, and Latin 
America – demonstrating the commitment that the United States has to the developing 
world. 
 
 The moment is also appropriate because of a confluence of other factors.  First, the 
U.S. agricultural community has developed a strong global perspective regarding its own 
self-interests.  Gone are the days when this community pressed for high domestic prices 
and accumulation of food stocks.  Today U.S. agriculture is primarily interested in 
stimulating overseas demand for U.S. farm products.  But this is also what is needed to 
promote food security in developing countries by raising incomes and improving markets 
for food. 
 
 Second, the policy environment in many developing countries has improved 
enormously over the past 15 years.  Trade and exchange rate policies are more open, 
trade taxes have been lowered, fiscal deficits have been reduced, markets have been freed 
up, and legal and regulatory environments are more conducive to private sector 
investment and productive activity.  This means that interventions to increase food 
security through productive investments that may have failed 15 years ago are much 
more likely to succeed today. 
 
 Finally, the world is currently experiencing, at the global level, a period of peace and 
prosperity that has not existed for almost a century.  Despite the economic crisis in Asia 
and the wars and other conflicts in Africa, lower expenditures for national defense and 
unprecedented economic prosperity in most of the world create the best opportunity in at 
least a hundred years to do something significant about world hunger. 
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LEVELS OF INTERVENTIONS 
 

 There are a number of different levels at which interventions can be undertaken to 
alleviate hunger and undernutrition.  These levels may be global, national, sectoral, or 
household.  Some examples are illustrated in Table 1. 
 
Table 1 
 

Interventions to Reduce Undernutrition 
What is needed How to achieve it 

Global  
    Secure access to food in world markets International agreements 
    Peace and physical security Conflict prevention and recovery 

 
National  
    Promote democracy in rural areas Civil participation and advocacy 
    Enabling environment Macro, and trade and legal reform 

 
Sectoral  
    Rural production and marketing infrastructure Public investment in roads 
    Increase farm productivity Private technology transfer and public agricultural 

research 
Household  
    Raise entitlement to food Targeted food aid 
    Empower women Women's education 
    Improve rural health conditions Safe water and sanitation 

 
At the global level it is important that sufficient food be produced to feed the world’s 

population adequately.  It is also important that global markets and other institutions 
operate effectively to permit food to  move reliably from areas of surplus to areas of 
deficit.  This requires a host of international agreements and other measures, such as 
those coming under the World Trade Organization. 
 
 At the national level, it is essential that there be peace and a high degree of physical 
security if food supplies are to be transported safely within the country and if stocks of 
food are to be secure.  This requires conflict prevention and resolution whenever 
possible.  Where conflicts do arise, their speedy resolution and the economic recovery of 
the countries concerned should be a high priority.  Research shows that the undernutrition 
resulting from war and civil strife is high and that the costs of dealing with it through 
emergency food aid are also high (Messer, Cohen, and D’Costa). 
 
 Other interventions at the national level include the promotion of democracy in rural 
areas and the creation of an enabling environment for trade and investment.  The 
promotion of democracy through civil participation and advocacy can be important in 
creating the conditions for the sustainable use of natural resources, especially those that 
are collective nature.  This helps to increase the availability of food.  Effective political 
advocacy also helps to ensure that the rural population receives its fair share of rural 
infrastructure, such as roads, irrigation works, schools, health facilities, and safe water 



 15

and sanitation.  This can have an important influence on agricultural productivity, 
education, and health, all of which favorably influence nutrition. 
 
 Research has shown that a policy environment opened to international trade and 
investment is important for higher rates of economic growth (Sachs and Warner, 1996).  
This, in turn, has a favorable effect on food availability, women’s education, and access 
to safe water and sanitation, all of which reduce undernutrition.  In addition, countries 
can benefit by reducing trade taxes and other barriers to food imports, which lowers food 
prices and increases real incomes used to purchase food. 
 
 At the sectoral level, the two most important types of interventions are investment in 
productive rural infrastructure and in agricultural research, extension, and education.  
These increase agricultural productivity, which in turn raises national income through a 
multiplier effect.  The result is increased food availability, women’s education, and safe 
water and sanitation – and, consequently, improved nutrition.  Alternatively, investments 
may be made directly in rural health, water, and sanitation, which will improve the health 
of the rural population and allow more efficient utilization of existing food. 
 
 At the household level, the most effective way of improving nutrition is to direct 
interventions towards women.9  One approach, which has been used quite successfully in 
a number of countries using Title II food aid, is to channel resources through maternal 
and child health programs.  These resources can be monetized to pay not only for health 
care but also for nutritional education, functional literacy programs, family planning, 
improved access to safe water and sanitation, and direct income transfers.  In addition, 
some of the aid can be channeled to participants directly in the form of food assistance.  
Finally, investment in women’s education, especially at the secondary school level, has 
been shown to have important nutritional benefits (Smith and Haddad, 1998). 
 
 

WHAT WILL IT COST? 
 

 In order to estimate the cost of achieving the Food Summit target of reducing the 
number of undernourished to 400 million by the year 2015, empirically derived 
parameters were used to link the interventions discussed above to resulting declines in 
undernutrition.  A number of scenarios were then costed for different combinations of 
these interventions to achieve the Food Summit target.  It was assumed that these 
interventions are incrementally added to the baseline interventions assumed in the 
projections discussed earlier and that they are for the most part financed by the donors.  
The countries and sub-regions for which these calculations were made are China, 
Indonesia, Rest of East and Southeast Asia, Pakistan, India, Bangladesh, Rest of South 
Asia, Nigeria, Ethiopia, War-Torn Sub-Saharan Africa (minus Ethiopia), Least 
Developed SSA, Developing SSA, Latin America and the Caribbean, and Rest of the 
Developing World.  Because of higher levels of per capita income and lower levels of 
undernutrition in Latin America and the Caribbean and in the Rest of the World, it was 

                                                 
9 There is extensive literature on the nutritional benefits of women’s status, education, and control over 
resources within the household.  See, for example,  
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assumed that interventions in these regions would be financed by the countries 
themselves rather than by the donors, and these costs do not appear in the totals.  The sole 
exception to this is technical assistance for policy change, which was assumed to be 
financed by the donors.  Details of these calculations are contained in Annex A. 
 
Scenario 1: Equal Distribution 

 
The first scenario assumes that all four policy interventions-reducing war and civil 

strife, increasing democracy, opening trade and investment policy environment, and 
reducing barriers to food imports-are achieved through a combination of international 
pressure and incentive and technical assistance and training at the national level.  For 
interventions at the sectoral and household levels, the same level of funding is spent for 
each undernourished person in each of these countries and sub-regions and the funds are 
distributed equally among the interventions.  These are:  

 
• construction of rural roads 
• agricultural research and extension 
• monetized food aid targeted via maternal and child health programs 
• female education 
• improved access to safe water 
 

The results of this scenario are presented in Table 2.  They show that the total cost of 
achieving the Food Summit target under this scenario is $ 65 billion, with the largest 
amounts spent in Asia because most of the undernourished are concentrated there.  
Although this scenario may be equitable, it is not very efficient in achieving the target. 
 

Table 3 shows the cost per person removed from the list of undernourished by 
country/region and type of intervention.  These costs are derived by estimating both the 
cost of each intervention and its effectiveness in decreasing the number of 
undernourished. 

 
Only minimal costs have been estimated for reducing war or civil strife.  These 

comprise the costs of engaging conflicting parties in a sustained dialogue that results in 
resolution of the conflict.  It is assumed that this will remain an important goal of U.S. 
foreign policy, but it is impossible to estimate any additional costs involved.  
Furthermore, it is assumed that other interventions cannot be carried out as long as there 
is a significant level of physical insecurity so that progress must be made in the war-torn 
countries  if undernutrition is to be reduced.
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Table 2 
 

IMPACT OF INTERVENTIONS ON UNDERNOURISHED     (millions)   
Scenario 1:  Equal Distribution        

   East & 
South East 
Asia 

South Asia War torn 
SSA  

LDC 
SSA 

Developing 
SSA 

Latin 
America 

Rest of 
World 

Total # 
million 
people 

Total Cost 

National Political Policy         
  Reduce war  -4 -1 -14 0 0 0 -4 -24 513 
  Increase democracy -3 -3 -1 0 -1 0 -1 -9 1710 
National Economic Policy         
  Open trade  -11 -19 -1 0 -1 0 -4 -37 1997 
  Reduce food tariffs -5 -2 -2 -1 -2 0 -2 -15  
Sectoral Policy           
  Rural roads  -9 -10 -6 -3 -1 0 0 -29 12221 
  Agricultural research -13 -75 -8 -2 -4 0 0 -103 12221 
Household Policy          
  Targeted food aid -17 -25 -3 0 -1 0 0 -46 12221 
  Female literacy  -31 -108 -14 -4 -6 0 0 -162 12221 
  Safe water  -7 -26 -2 0 -1 0 0 -36 12221 
Own resources  0 0 0 0 0 -13 -39 -52 0 
Total Reduction in 
Undernourished 

-100 -270 -52 -10 -17 -14 -50 -513  

            
Total Cost Million $ 17795 33753 7214 2199 3784 186 396  65326 
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Table 3 
 
COST EFFECTIVENESS OF INTERVENTIONS :  REDUCTION IN UNDERNOURISHED  ($/Capita) 

 East and 
South East 
Asia 

South Asia Sub-Saharan 
Africa 

Latin 
America 

Rest of World 

National Policy Initiatives      
     Political Stability 15 24 20 62 23 
     Democratization  169 91 453 800 301 
     Economic 43 33 110 81 22 
Sectoral Investments      
     Rural Roads  390 1162 249 344 94 
     Agricultural Research  262 75 312 1305 1656 
Household      
    Targeted Food Aid  571 347 961 1555 164 
    Female Education 114 49 130 439 133 
    Increase access to safe water 586 236 1021 2194 754 

 
 
 

Of the interventions for which costs have been estimated directly, the least cost-
effective for at least for some countries/sub-regions are (1) construction of rural roads 
and (2) investment in safe water delivery.  It is recognized, however, that these have 
important interactive effects with other variables.  For example, the success of 
agricultural research depends on at least a minimum level of road infrastructure.  
Furthermore, access to safe water, while not by itself a very important contributor to 
improved nutrition, interacts with increased food availability and women’s education. 
These interactive effects are taken into account in the final scenario, which achieves a 
balance between the different interventions, but in a relatively cost-effective way. 
 
 Technical assistance in support of economic policy reform is very cost-effective in 
most countries where reform is still needed.  It is assumed here that governments are 
already committed to reform so that the only costs are those associated with providing 
technical assistance.   The same is true of democratization, except that its influence on 
undernutrition is much weaker than that of economic policy reform, which has an 
important effect on economic growth. 
 

Agricultural research, extension, and education is quite cost effective in reducing 
undernutrition, especially in South Asia and most of sub-Saharan Africa.  Targeted food 
aid is also relatively efficient in at least some countries.  It is assumed in the analysis that 
this aid is monetized and used to pay for a range of activities channeled through maternal 
and child health care programs.  The particular activities are not specified but presumably 
would include health care, nutritional education, functional literacy, family planning, 
improved access to safe water and sanitation, and agricultural extension to women.  They 
could also include food assistance and direct income supplements.  The critical 
assumption here is that the total level of assistance is sufficient to move at least one-half 
the poor above the poverty line, assuming a capital output ration of 3.0.  That is 
investments can be undertaken that equal three times one-half the level of the poverty 
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gap, and these investments enable the beneficiaries to remain above the poverty line 
indefinitely. 
 
 Another intervention that is very cost effective is investment in woman’s education, 
especially at the secondary school level.  This has an important effect on the allocation of 
food within the household.  It also helps to raise the level of household income, 
benefiting all members of the household. 
 
Scenario 2: Least Cost Distribution 
 
 In Scenario 2, shown in Table 4, assistance in the reduction of war, democratization, 
and economic policy reform was assumed to remain at the same level as in Scenario 1.  
This is because these reforms are considered essential to the success of reforms at the 
sectoral level.  Only those reforms carried out at the household level can be presumed to 
be successful in the absence of physical security, a reasonable level of democratic 
governance, and an enabling economic environment. 
 
 At other levels, resources were reallocated in directions leading towards greater cost-
effectiveness in achieving the Food Summit target.  Investment in rural roads and in safe 
water were abandoned altogether, and resources were reallocated not only towards other 
interventions but also marginally towards South Asia to the detriment of most other 
regions.  The result is a substantial reduction in the cost of achieving the target from $65 
billion to $39 billion.  However, a very large part of the nutritional gain comes from 
investments in agricultural research and female education in South Asia.  The former may 
be less than totally realistic given the fact that yields are already at moderate levels.  
Nevertheless, there is still substantial room for yields to increase, and there may be even 
further potential for increases in labor productivity associated with mechanization as 
agriculture modernizes.10  As far as women’s education is concerned, this is certainly an 
area in South Asia where investment is likely to have a high payoff in reducing 
undernutrition.

                                                 
10 It is sometimes asserted that there is little scope for further increases in agricultural production in South 
Asia because most of the opportunities for improvement have already been exploited on good land and the 
opportunities that exist on poorer land are much less.  This is contradicted for India, however, by the 
relatively high returns found to use of high yielding varieties and other interventions in areas of so-called 
low potential (Hazell and Fan, 1998).  
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Table 4 
 
IMPACT OF INTERVENTIONS ON UNDERNOURISHED     (millions)   
Scenario 2:  Least cost distribution        

   East & 
South East 
Asia 

South Asia War torn 
SSA  

LDC SSA Developing 
SSA 

Latin 
America 

Rest of 
World 

Total # 
million 
people 

Total Cost 

National Political Policy         
  Reduce war  -4 -1 -14 0 0 0 -4 -24 513 
  Increase democracy -3 -3 -1 0 -1 0 -1 -9 1710 
National Economic Policy         
  Open trade  -11 -19 -1 0 -1 0 -4 -37 1997 
  Reduce food tariffs -5 -2 -2 -1 -2 0 -2 -15  
Sectoral Policy           
  Rural roads  0 0 0 0 0 0 0 0 0 
  Agricultural research -13 -145 -3 -1 -3 0 0 -164 19079 
Household Policy          
  Targeted transfers -42 -19 -1 0 0 0 0 -61 8342 
  Female literacy  0 -133 -13 0 -5 0 0 -150 7712 
  Safe water  0 0 0 0 0 0 0 0 0 
Own resources  0 0 0 0 0 -13 -39 -52 0 
Total Reduction in 
Undernourished 

-77 -322 -35 -2 -11 -14 -50 -513  

            
Total Cost Million $ 10067 24707 2401 392 1205 186 396  39353 
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 At other level, resources were reallocated in directions leading towards greater cost-
effectiveness in achieving the Food Summit target.  Investment in rural roads and in safe 
water were abandoned altogether, and resources were reallocated not only towards other 
interventions but also marginally towards South Asia to the detriment of most other 
regions.  The result is a substantial reduction in the cost of achieving the target from $65 
billion to $39 billion.  However, a very large part of the nutritional gain comes from 
investments in agricultural research and female education in South Asia.  The former may 
less than totally realistic given the fact that yields are already at moderate levels.  
Nevertheless, there is still substantial room for yields to increase, and there may be even 
further potential for increases in labor productivity associated with mechanization as 
agriculture modernizes.11  As far as women’s education is concerned, this is certainly an 
area in South Asia where investment is likely to have a high payoff in reducing 
undernutrition. 
 
Scenario 3: Efficiency with equity 
 
 Whatever the efficiency of Scenario 2, it is clear that it leaves much to be desired in 
terms of equity, especially the extent to which Sub-Saharan Africa is excluded from 
major gains.  Consequently, a third scenario was developed in which Sub-Saharan Africa 
is stressed to a much greater extent.  This scenario is presented in Table 5.  Heavy 
emphasis is placed especially on war-torn SSA, where substantial gains in nutritional 
status are possible at only moderate cost.  Interventions in SSA are also strongly oriented 
towards agricultural research and female education.  The cost of this scenario is $43 
billion, which is not much higher than Scenario 2.  Further shifts towards Africa could 
also be undertaken without raising costs too much further.12 
  

                                                 
11 It is sometimes asserted that there is little scope for further increases in agricultural production in South 
Asia because most of the opportunities for improvement have already been exploited on good land and the 
opportunities that exist on poorer land are much less.  This is contradicted for India, however, by the 
relatively high returns found to use of high yielding varieties and other interventions in areas of so-called 
low potential (Hazell and Fan, 1998).  
12 If the goal were set of reducing the proportion of undernourished by an equal percentage across all 
countries until the aggregate target were met, then Scenario 3 would result in the following rates of success 
in achieving this goal: East and Southeast Asia 41%, South Asia 134%, War-Torn SSA 109%, Least 
Developed SSA 73%, Developing SSA 67%, LAC 100%, and Rest of World 100%.  Of course LAC and 
Rest of World accomplish this using only their own resources.  
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Table 5 
 
IMPACT OF INTERVENTIONS ON UNDERNOURISHED     (millions)   
Scenario 3:  Rational distribution        

   East & 
South 
East 
Asia 

South 
Asia 

War torn 
SSA  

LDC 
SSA 

Developing 
SSA 

Latin 
America 

Rest of 
World 

Total # 
million 
people 

Total Cost 

National Political Policy         
  Reduce war  -4 -1 -14 0 0 0 -4 -24 513 
  Increase democracy -3 -3 -1 0 -1 0 -1 -9 1710 
National Economic Policy         
  Open trade  -11 -19 -1 0 -1 0 -4 -37 1997 
  Reduce food tariffs -5 -2 -2 -1 -2 0 -2 -15  
Sectoral Policy           
  Rural roads  0 0 -5 -2 0 0 0 -7 1172 
  Agricultural research 0 -137 -15 -4 -8 0 0 -162 18664 
Household Policy          
  Targeted food aid -18 -25 -4 0 0 0 0 -47 8889 
  Female 
literacy 

 -10 -121 -12 -4 -5 0 0 -151 8505 

  Safe water  0 -8 0 0 0 0 0 -8 1885 
Own resources  0 0 0 0 0 -13 -39 -52 0 
Total Reduction in 
Undernourished 

-51 -316 -53 -11 -16 -14 -50 -512  

            
Total Cost Million $ 4040 27826 6720 1748 2418 186 396  43335 
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Table 6 
 
IMPACT OF INTERVENTIONS ON UNDERNOURISHED     (millions)   
Scenario 4: Policy absent         

   East & 
South 
East Asia 

South Asia War 
torn 
SSA  

LDC 
SSA 

Developing 
SSA 

Latin 
America 

Rest of 
World 

Total # 
million 
people 

Total Cost 

Household Policy          
  Targeted food aid -83 -126 -20 0 0 0 0 -230 47243 
  Female 
literacy 

 -23 -146 -14 -5 -5 0 0 -192 11379 

  Safe water  -6 -30 -3 -1 -1 0 0 -40 13288 
Own resources  0 0 0 0 0 -13 -39 -52 0 
Total Reduction in 
Undernourished 

-135 -327 -55 -7 -10 -14 -50 -600  

Percent of 
Target 

117% Total 100% Nonpolicy      

Total Cost Million $ 12614 50752 10121 726 951 186 396  71911 
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Scenario 4: Policy absent 
 
 The last Scenario, shown in Table 6, looks at what could be done if there were no 
progress in reducing war, democratization, or economic policy reform.  Under these 
conditions, investment in roads or agricultural research would be relatively ineffective 
since conditions would not be ripe to benefit from these investments.  Nevertheless, 
interventions could be attempted at the household level with respect to targeted food aid, 
female education, and access to safe water, though in the absence of physical security 
even these would be difficult to implement.  As the table shows, however, this scenario, 
even if it worked in meeting the Food Summit target, would be quite expensive at $72 
billion. 
 

U.S. COMPARATIVE ADVANTAGE 
 

 The scenario analysis indicates that it should be possible to achieve the food summit 
target for a total of about $45 billion, or $3 billion per year spread out over a period of 15 
years.  This is about 5 percent of current levels of official development assistance – not 
an impossible sum if all donors are involved. 
 
 In considering how the United States could best contribute to the alleviation of 
undernutrition, it is important to bear in mind the types of interventions in which it has a 
comparative advantage.  These relate to U.S. position in the world economy, its 
experience with different types of foreign assistance, and other underlying factors. 
 
Most Productive Farmers in the World 
 
 For more than a century, the U.S. system of agricultural research, extension, and 
education has produced the most productive farmers in the world.  This system has been 
led by the land grant universities and the U.S. Department of Agriculture.  Seed 
companies, equipment dealers, and other input suppliers have also been an important 
vehicle for extension.  Techniques of plant and animal breeding developed under the 
system have been transplanted to developing countries via the international agricultural 
research centers under the aegis of the Consultative Group on International Agricultural 
Research.  The land grant universities have themselves assisted the developing nations to 
modernize their agricultural sectors. 
 
 Unfortunately, the funds devoted to international agriculture and rural development 
have decreased dramatically.  For example, funding in FY 1986 was at a level of $1.2 
billion; by FY 1997, it had dropped to an estimated $240 million (McPherson, 1998).  
This represents an enormous waste of one of our most precious assets that could be used 
to aid in the fight against world hunger: the knowledge that resides in the scientists, 
extension agents, educators, administrators, and others who have experience with 
agricultural development. 
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NGO Experience in Food Aid Delivery and Community Participation 
 
 NGOs have a wealth of experience associated with the delivery of food aid and 
community participation in a variety of programs.  Of particular relevance is the use of 
monetized food aid under Title II to fund the activities of maternal and child heath care 
programs.  The activities of these programs have been expanded to include nutritional 
education, functional literacy, family planning, investment in safe water and sanitation, 
and agricultural extension to women.  In addition, food aid has been channeled via these 
programs to needy women, infants, and children.  Finally, NGOs have participated in 
programs designed to build community participation in the forging of linkages with 
agricultural research in order to promote environmentally sustainable agricultural 
development.13 
 
Leader in International Trade Negotiations  
 
 Since the 1930s, the United States has been the leader in promoting free trade through 
international trade negotiations, culminating most recently in the Uruguay Round.  
Increasingly these have focused on agriculture and are scheduled to do so again in the 
next round.  They are also very much concerned with intellectual property rights, 
including those involving bio-technology – a critical issue for agricultural development. 
 

Although substantial progress has been achieved in defining acceptable policy 
interventions, tariff ceilings, and tariff implementation modalities, numerous loopholes 
still exist.  Many developing countries maintain protective food import regimes.  
Although food exporters are committed to reducing direct support to agriculture, reducing 
or eliminating export subsidies, and shifting from price controls to direct farmer income 
support, they are still susceptible to pressures from the agricultural community when 
market prices begin to decline.  Furthermore, reliability of food exports is made 
questionable when food can be the subject of economic sanctions.   Thus there is much to 
be done in creating efficient and reliable world food markets, in which the U.S. will play 
a vital role. 

 
Worldwide Strategic Interests 
 
 Today the United States clearly has worldwide strategic interests that result in its 
being involved in every area of the globe.  Whether these interests be commercial, 
financial, political, or humanitarian, the U.S. cannot escape its responsibilities.  If 
anything, these seem to have increased since the ending of the Cold War.  This 
involvement has important implications for food security in areas of actual and potential 
war and civil strife.  In many instances, prevention of violence or assisting nations in 
recovering from violence as quickly as possible may be the least costly way of meeting 
U.S. objectives, including those linked to food security. 
 
 
 
 

                                                 
13 An example is the On-Farm Productivity Enhancement Program (Antoine and Byrnes, 1993) 
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Strong Private Sector 
 
 One of the great sources of strength in the U.S. economy is its vibrant private sector.  
In recent years, this sector has been playing an expanded role in developing nations, 
involving direct and portfolio investment, technological transfer, exploitation of market 
opportunities, and managerial assistance.  This role is increasingly being applied to 
agricultural production, processing, marketing, and trade.  An enormous opportunity 
exists to apply the motivation and know-how of the private sector to the task of assuring 
food security in the developing world. 
 

 
U.S. STRATEGY FOR MEETING THE FOOD SUMMIT TARGET 

 
  Analysis of the cost-effectiveness of various interventions to assure food security 
plus analysis of the comparative advantage of the United States in undertaking these 
interventions to the strategy outlined in this section.  This strategy distinguishes between 
actions to be undertaken at the global, national, sectoral, and household levels.  It also 
distinguishes between those actions thought to be most effective in South Asia, where the 
major problems are income inequality, poor health conditions, and low status of women, 
and those though to be more effective in Africa, where the problems are war and civil 
strife, low food availability, poverty related to low levels of average per capita income, 
low overall school enrollment, and lack of access to safe water and sanitation. 
 
Global Interventions 
 
 In its global negotiations, the United States should continue to press for free trade in 
food as well as in other goods and services.  This should involve encouraging countries to 
open their borders to food imports as a means of lowering domestic prices, increasing 
real incomes of the poor, and increasing food availability from imports as well as 
domestic production.  To do this, however, the U.S. will have to guarantee the reliability 
of food supply by eliminating commercial food shipments from the list of goods 
potentially subject to economic sanctions.  At the same time, it should encourage the 
European Union to abandon the practice of effectively taxing its food exports when world 
market prices rise in order to maintain more stable prices within the Union. 
 
 It is also important that the United States press forward on the international front to 
establish rules regarding trade in bio-technology products and to guarantee secure 
intellectual property rights insofar as bio-technology is concerned.  There is major 
concern in the United States that the European union and other countries will adopt 
policies regarding the importation and planting of bio-technology products that will 
adversely affect U.S. agricultural exports.  At the same time, there have been problems 
related to the protection of property rights to bio-technology where production of seeds 
has taken place in developing countries.  Given the enormous potential that exists for bio-
technology to contribute to alleviating undernutrition, it is vital that an appropriate legal 
and institutional framework be put in place. 
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 A third area for international cooperation is with respect to rational management of 
shared resources.  An example of particular importance to the food security of coastal 
population is in the conservation and sustainable exploitation of ocean fisheries. 
 
National Interventions  
 
 The preceding analysis has demonstrated the effectiveness of interventions in 
reducing war and civil strife, promoting democratization, and encouraging economic 
policy reform not only in contributing directly to the alleviation of undernutrition but also 
in setting the stage for other interventions to be effective.  The U.S. has been an effective 
advocate of peace, democracy, and economic reform for many years.  The benefits from 
this advocacy can now be seen to include progress in meeting the Food Summit target.  
Consequently, it is important that the United States continue to press forward in this 
direction and that it consider this action to be one of the ways in which it is contributing 
to meeting the Food Summit target.  In addition, the United States should increase its 
contribution to technical assistance and training in policy reform, for which its academic 
community is internationally recognized. 
 
Sectoral Interventions  
 
 Sectoral interventions include investment in rural infrastructure and agricultural 
research, extension, and education.  Investment in rural infrastructure can best be left to 
the World Bank and other donors, given that the United States has very limited resources 
and no strong comparative advantage in this area.  On the other hand, the U.S. has 
extensive experience in agricultural research and development, which is largely going to 
waste because of the precipitous decline in funding that has occurred in recent years.  It is 
proposed, therefore, that an important area of concentration for the United States in 
meeting the Food Summit target be agricultural research, extension, and education.  It is 
further proposed that most of this effort be concentrated on Sub-Saharan Africa, where 
the problem of food availability and rural income growth is likely to be severe for a 
number of countries, but that some attention also be devoted to Asia, where population 
density is high and increasing pressure on the land is an important problem.  Furthermore, 
the institutional environment in which agricultural development can take place differs 
markedly between the two continents. 
 
 Sub-Saharan Africa.  In most of Sub-Saharan Africa, there is a vast need for 
agricultural research, extension, and education.  During the colonial period, most research 
was concentrated on cash crops for export, such as coffee, tea, cocoa, groundnuts, cotton, 
sisal, oil palm, and rubber.  From independence, more research effort was devoted to food 
crops, often using seeds and other plant materials supplied by the international 
agricultural research centers (IARCs).  However, the national agricultural research 
systems (NARS) soon began to experience severe financial difficulties, which not only 
decreased their effectiveness in conducting research but also resulted in their losing well 
qualified personnel.  At the same time, funding for the IARCs also declined. 
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 Even more discouraging was the ineffectiveness of the national extension systems, 
which were under-funded and discouraged by weak systems of incentives.  This led to the 
creation of publicly owned regional development enterprises, usually financed by the 
donors, which were financially and administratively autonomous from the central 
government.  These enterprises were the main conduit for the integrated rural 
development projects of the 1970s, which combined extension, credit, input delivery, 
processing, and even health care and functional literacy programs in the same package.  
This created an enormous financial and managerial burden, which most of these 
enterprises were unable to sustain after donor funding ceased.  The result was the 
collapse of any effort at agricultural extension. 
 
 Yet there have been important success stories in African agricultural development.  
One has been the development and spread of hybrid maize varieties in Zimbabwe.  
Another has been the growth of rice production in the irrigated perimeter of the Office du 
Niger in Mali.  Also successful have been the  cotton schemes run by CMDT in southern 
Mali and Cargill in Tanzania.  The major ingredients of success in these projects have 
been the importance of the private sector, a free market environment, a profitable cash 
crop, a viable technology available to be transferred and adopted, and a mechanism for 
linking farmers to the researchers. 
 
 In areas where cash crop opportunities are not as readily apparent, a different model 
may have to be used.  One such model, which has achieved considerable  success in 
Africa, is the On-Farm Productivity Enhancement Program (Antoine and Byrnes 1993).14  
This program uses NGOs to link farmers with researchers working on improved seeds 
and soil fertility.  An important element is local community participation.  Farmers work 
together to ascertain their needs, to decide what innovations they want to try, and to 
develop standards by which they can judge the success of these innovations. 
 
 It is clear that innovative approaches must be used to achieve success in programs 
involving agricultural research, extension, and education in Sub-Saharan Africa.  Some 
possibilities that might be considered are as follows. 
 
• Establishment of an endowment fund to finance a small grants for innovative projects 

involving agricultural research, extension, and education.  This would help to meet 
the operating expenses of the NARS and to assure that valuable research is continued. 

• Cooperative agreements with the U,S. land grant universities to enable them to train 
African agricultural scientists and extension experts and to support research, 
extension, and education in Africa. 

• Additional resources for the African Food Security Initiative to assure that it can 
finance innovative approaches to food security involving production, processing , 
marketing, storage, and trade of staple foods. 

• Financing of participatory extension programs involving NGOs, based on a model 
similar to that of the On Farm Productivity Enhancement program. 

 

                                                 
14 The program was implemented jointly by Winrock International Institute for Agricultural Development, 
the Center for PVO/University Collaboration in Development, Save the Children, and several other NGO 
partners. 
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• Establishment of public-private partnerships similar to the Chile Foundation for the 
purpose of facilitating the transfer of agricultural production and processing 
technology to Africa and linking it to public sector research. 

 
South Asia.  The major difference between Sub-Saharan Africa and South Asia 

insofar as agricultural research, extension, and education is concerned is that, in contrast 
to SSA, the institutions in South Asia are in place to conduct agricultural research and 
extend its results to the farming community.  The major problem here, instead, is that 
there is so much pressure on the land that it is difficult for production to keep up with 
population growth despite the fact that agriculture is already reasonably productive.  
What is needed is a sustained research effort to shift the yield curve further, partly 
through traditional research and partly through research involving bio-technology.  It is 
recommended, therefore, that an endowment fund to finance small research  grants, 
similar to the one recommended for Africa, be established in Asia as well. 

 
Global Research on Bio-Technology.  The main danger with current bio-technology 

research, which is funded to a substantial degree by the private sector, is that it will focus 
on the problems of the industrial countries, where the largest payoffs can be expected.  
Thus there is substantial effort going into quality improvement, micro-nutrient 
fortification, and resistance to pests, which may not be the priorities of the developing 
world. It is recommended, therefore, that a grants program be established to assure that 
research in bio-technology is directed at least in part towards the problems of the 
developing nations.   

 
Household Interventions  
 
 Some of the most cost-effective interventions can be made at the level of the 
household.  This is especially important in South Asia, where undernutrition is due less to 
low levels of food availability than to a combination of poverty, low status of women, 
and poor health conditions. The World Bank is today embarked on a major program to 
improve access to safe water and sanitation in developing countries.  Thus the U.S. 
should probably focus, instead, on other actions.  The following interventions at the 
household level could form part of the U.S. strategy to meet the Food Summit Target.  
Although these efforts would be concentrated in Asia, they could also be applied to Sub-
Saharan Africa to a lesser degree. 
 

Targeted Food Aid.  A considerable amount of Title II food aid is currently 
channeled through maternal and child health care programs.  Some of this aid is 
monetized and used to pay for the programs and some is consumed directly as food 
assistance by participating women and children.  Monetization is usually carried out by 
the NGOs who administer the programs.  Aside from health care and food assistance, the 
programs often include nutritional and functional literacy education, family planning, 
improved access to safe water and sanitation, and agricultural extension for participating 
women. 
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 The strategy envisioned here would strongly support these programs.  It would also 
emphasize their developmental nature.  That is, rather than being seen as essentially a 
safety net, these programs would be oriented towards eliminating participants’ 
dependence on them.  This could involve increased monetization of the food aid and the 
extension of the use of these funds to include capital investments made by participants to 
generate future income.  These investments might include the purchase of sewing 
machines and other equipment, the leasing of shops or other physical facilities, and 
working capital. 
 
 A second feature of the strategy envisioned here is to assure that the distribution of 
food via these programs does not disrupt normal marketing of food.  It is important to 
move as much as possible from a dual system involving public sector or NGO 
distribution, on one hand, and private sector marketing, on the other.  This dual system 
impedes development of the private market and creates opportunities for graft and 
corruption.  Thus the goal should be to distribute entitlement to food not the food itself.  
This might be achieved through a food stamp program or, using modern information 
technology, a system of smart cards that could be used to purchase food at local shops. 
 
 The third innovation of the strategy consists of monetization of food aid by private 
grain companies rather than by the NGOs.  The grain companies can do this much more 
efficiently by selling the food in bulk in third markets and turning the proceeds over to 
the NGOs to be used for their maternal and child health care programs.  This allows the 
NGOs to concentrate on what they are good at doing and takes advantage of the 
experience of the grain companies in international trade.  Proceeds of the sale in foreign 
currency would be converted to local currency through the exchange market, which is 
increasingly the more desirable, non-inflationary way of obtaining counterpart funds. 
 
  Women’s Education.  One of the most effective ways of dealing with the problem of 
undernutrition is to increase the education, status, and control over resources of women 
within the household.  This usually results in more food and health care being allocated to 
women and children, who are those most deprived.  Education at the secondary school 
level has proven to be most effective.  Thus the strategy calls for intervening in any way 
possible to increase the education and status of women.  At one level, this could take the 
form of technical assistance in the revising of laws regarding inheritance, land tenure, 
property rights, labor, divorce, and other areas.  At another, it could lead to programs to 
improve physical facilities for girls, to get more women involved in secondary school 
teaching, to assist in the payment of school fees, and other actions.  In South Asia, there 
is a need for concerted action to offset the existing gender bias.  In Sub-Saharan Africa, 
the problem is less one of gender bias and more that of insufficient resources to pay 
teachers and poor quality of education.  
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CONCLUSIONS 
 

 The analysis in this report has shown that if no additional action is taken, world 
undernutrition will increase in absolute terms by the year 2015.  Yet there is a unique 
opportunity at the turn of the millennium for U.S. to exercise global leadership in meeting 
the Food Summit target of reducing the number of undernourished by more than one-half 
of the projected level.  The report has also demonstrated that there is a viable and 
affordable strategy that exists for achieving this goal.  The annual cost to all donors 
would be no more than $45 billion, or 5 percent of the current level of official 
development assistance.  A particular strategy for the U.S. to pursue is elaborated, with 
concentration on South Asia and Sub-Saharan Africa.  This strategy draws upon the 
combined experience of U.S. farmers, agribusiness, NGOs, universities, foundations, and 
the U.S. government. 
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The prOjectIons to the year 2015 rely on changes ill each of these vanables The 
prOjectIon of changes ill ktlocalone avmlability IS evaluated directly by IFPRI's IMPACT 
model IMPACT mc1udes 18 commodltles (all major cereals, soybeans, roots and tubers, 
meats and darry products) and covers 37 countnes and reglOns Each country or reglOn lS 

defmed by a senes of supply and demand equations and IS hnked to the rest of the world 
through trade Crop pnces and projected rates of productIVIty growth determme food 
supply growth m each country Food demand IS a functlOn of food pnces, mcome and 
populatlOn growth Detaus of the baSIC methodology of the model are descnbed m 
Rosegrant et al (1995) For countnes not mcluded m the IFPRl model, we have rehed on 
projectIons by the FAO of food avatlability to the year 2010 

Projected changes to the year 2015 for other vanables of the IFPRI /IMPACT chUd 
undernutntion model where unavmlable Therefore, assumptlOns were made refIectmg a 
contmuatIon of trends m each vanable between 1970 and 1990 These trends are reported 
below, as IS the assumed cumulatIve change by the year 2015 

Table 1 Assumed Increases In underlYIng vanables between 1995 and 2015 
Food avmlability Access to safe Female secondary 

(DES) water (%) enrolhnent rate (%) 
East and Southeast ASIa 18% 41 % 

South ASIa 15% 82% 

Sub-Saharan Mnca 27% 49% 

Latm Amenca + Canbbean 5% 19% 

Rest of world 15% 25% 

The extrapolator to the total number of undernounshed m the populatlOn from the 
prOjected number of chUdren undernounshed assumes that the percent of undernounshed 
m the larger population IS proportlOnate to the percent of chUdren under 5 who are 
undernounshed However, the proportIon used IS not a one-to-one ratio, but rather assumes 
that the rate of undernutrItIon of people over 5 years old IS 50% of the chUd undernutntIon 
rate Trus proportlOn IS used for two reasons FIrst a companson of the percentage of 
underweIght adults to the percentage of underweIght chUdren m a small sample of surveys 
for wruch both are aVailable suggests that the mean ratio of adult to chUd rates of 
undernutntion IS roughly 50% Trus empmcal eVIdence IS admittedly very weak both 
because the sample of countnes IS small, (6 surveys) and because the range m the ratlO 
sought IS qUIte large between countnes Secondly, usmg trus measure, the current total 
number of total undernounshed m 1995 (915 BillIOn) IS roughly eqUIvalent to the FAO 
number of total undernounshed m 1990-92 (840 billlOn) Trus slIDllanty IS experuent, even 
If not entIrely accurate, because It allow us to argue that, usmg thIs measure, we are 
addressmg the same magmtude of problem m 1995 that the FAO IdentifIed m the World 
Food SummIt of 1996 As the ruscusslOn m the text pomts out, however, the reglOnal 
dtstnbutl0n of these numbers IS substantially dtfferent, WIth South ASIa showmg much 
greater numbers of undernounshed, whUe sub-Saharan Afnca shows fewer undernounshed 
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Assessmg the Impacts of mterventlons 

For each mtervention evaluated, the model analyzes the direct Impact of a change m 
the proposed mtervenoon on undernutnoon Trus mvolves several sImplrfymg assumptIOns 

FIrst, the analysIs of each mtervention IS conducted mdependently of all other 
mterventions Trus ImplIes that mtervenoons are not complementary and do not have eIther 
synergtstic or contradictory effects on undernutnoon Thus, for example, Improvements m 
rural roads are not assumed to Improve the effIcacy of agncultural research Trus 
assumpoon also Ignores any preconditIOns that may eXist wIth regard to some mterventions 
For example, open trade polIcy IS lIkely to be an Important factor m determmmg the extent 
of mcome effects generated by sectoral mvestments such as agncultural research or 
mvestment m rural mfrastructure It should be noted, however, that whlle the model's 
construCt1on Ignores these obvIOUS relatIOnsrups, they are addressed explICItly m the scenano 
analyses, wruch put together the packages of mtervenoons that are expected to be most 
effectIve m specIfIC regtons or countnes 

A second set of assumptIOns concerns the temporal element of the model In each 
case, the analYSIS seeks to estImate the percent change m the number of undernounshed m 
the target year (2015) The model does not develop growth paths of each Impact over the 
mterval between the mtroductIOn of the mtervenoon and the target year Thus, whlle the 
mtervenoon may occur progressIvely over the 1S-year mterval between the mtroduction of 
the mterventIOn m 2000 and the target date of 2015, the only measure of Impact IS m 2015 
Moreover, the ultImate Impact IS calculated as a reductIon m the percent of the projected 
number of undernounshed people m that year m each regIOn or country evaluated This 
ImplIes that the mterventIOn has no Impact on demograpruc prOjectIOns of populatIOn to 
that date wruch mIght change the base level of undernutnoon m the target year 

A related assumptIOn IS that regardless of when m trus mterval each mterventIOn 
occurs, It IS assumed to have lastmg effects on the number of undernounshed through the 
target date and mto the future As such, each mterventIOn's effects are assumed to be 
"permanent" over the horIZon of the analYSIS 

To establIsh lInks to undernutntIOn, all Impacts (except the PolItIcal Stability and 
Targeted Food Aid mterventions) are traced through vanous pathways to three underlymg 
varIables, wruch SmIth and Haddad (1997) have found to be most mfluential m explammg 
chlld undernutntIon These underlymg factors are - food avatlability, female secondary 
educatIOn, and access to safe water The mterventIOns operate per-capIta mcome which m 
turn affects each of these varIables Trus pathway - from mterventIOn, to mcome, to food 
avatlability, female secondary educatIOn, and access to safe water, and fmally to chlld 
undernutnoon - IS the mecharusm through wruch all other natIOnal and sectoral level effects 
are assumed to operate Household and mtra-household mterventions on the other hand, 
Impact one or several of these directly Table 2 below proVIdes the multIplIers and 
elaStiCItieS for each of these relatIonsrups 
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Table 2 Parameters Used In Relatmg Underlymg Vanables To Chud 
UndernutntIon 

Impact of Income on Impact of Underlymg VarIables 
ChUd Undernutnnan ~(%) b Under}ymg vanables 

Under}ymg vanables Parameter ElastICIty Parameter 
% Access to Safe 0000092 0343 -0085 

watera 

% Female Sec Eda 0000083 0528 -0168 

Food AvaIl (DES) 01414 0124 -0000081 

SoW'ce Srruth and Haddad, (1998, draft), updated as explamed m note (B) 
Notes 

ElastICIty 
-0164 

-0202 

-0732 

a) These parameters are expressed by Srruth and Haddad as percentage pomts In the Model, these are 
expressed as fractions and therefore each parameter IS reduced by a factor of 100 
b) These parameters have been updated from the ongmal text by Srruth usmg the latest data from the 1998 
verSlOn of the World Development IndIcators EstImates m the draft paper used 1997 data 

The lffipact of each mterventlOn on the broader populatlOn of undernounshed IS 
extrapolated from the lffipact on child undernutntlOn As WIth the relatlOnsrup m the general 
populatIon, no hterature could be found wruch exammed trus relatlOnsrup for any of the 
mterventlOns used m the model The model therefore makes the followmg assumptIons 
FIrSt, It assumes a one to one relatlOnsrup between the lffipact of each mterventlon on older 
children (between the ages of 5 and 15 years old) and the measured lffipact for chlldren 0 
through 4 years old Trus relatIonsrup IS assumed because children affected by mterventIons 
at the begmnmg of the mterventlon penod will be 15 years old by the end InterventIons are 
therefore assumed to have had the same lffipact on each age cohort 

WIth respect to the adult populatlOn, on the other hand, mterventlOns affectmg children are 
assumed to have four tlffies as great a percentage effect on adults Trus assumptIon denves 
from the dtfferent character of undernutntIon m the adult populatlOn A large component 
of underweIght adults are underweIght because of stuntIng at an early age (nearly all stuntmg 
occurs before the age of fIve) Stuntmg m adults IS not remedtable What IS remedtable, 
however, IS wastmg m the adult populatIon, wruch IS the ratIO of weIght to heIght The 
facility of correctmg for trus problem IS assumed to be reflected by the ratIo of wasted to 
underweIght persons m the populatlOn LackIng speCIfic measures for adults, the rano from 
cruld malnutntIon surveys IS used Trus ratIO IS consIstently close to four for most 
developmg countnes of the world 2 Lastly, the cost of each mterventlOn IS assessed based 
upon urut cost data for quantIfIable mterventIons 

NatIOnal Level InterventIOns 

At the natIonal level, four pohcy-based mterventions have been exammed These 
address pohtIcal stability, democratIZatlOn, and openness and trade tarIff reform In 
addttlOn to the OOect and/ or mOOect effects that each has on undernutntlOn, all are also 
consIdered to be necessary components of a pohcy enVIronment condUCIve to mterventlOns 

2 Cf SIXth World Food Survey Table 8 
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wInch are more closely hnked to the undernounshed Some mterventIOns, partIcularly at the 
household and mtra-household level may be feasIble, but mterventl0ns at the sectoral level 
are not hkely to be worthwlnle m the absence of these reforms 

Before turrung to the detatls of each mterventlon It should be noted that because 
each mterventl0n at tIns level IS of a pohcy nature, the costs dtfflcult to quantify An 
approach to tIns problem IS proposed for all mterventtons at the end of tIns sectIon rather 
than for each mterventIon mdtVldually 

Interventzon 1 Poltttcal Stabz1tty 

Logzc The well-known dtrect negatIve effects of Clvll war and stnfe on physIcal 
secunty are assumed to reduce people's ability to access food In addttIon, food productIOn 
and therefore avatlability IS dtsrupted Furthermore, dunng pen ods of war the general level 
of pubhc serVlces IS curtaIled both because of dtfflculty m accessmg and the general 
shortages of funds to proVlde them Fmally, mcome reductIOns and asset losses due to war 
reduce people's entitlement to food 

Data and Assumptwns The mtervention analYSIS exammes the tmpact of estabhshmg 
peace before 2015 m each regIOn or country where war and CIvll stnfe have been present m 
the last ten years To assess tIns effect, a cross-country OLS regressIOn was used to evaluate 
chtld undernutntIOn levels between 1990-92 as a functIon of the country haVlllg been a war
torn country m the last ten years, as well as other underlymg vanables assOCIated WIth chtld 
undernutntlon The results conSIstently show a Inghly slgmficant mcrease of about 8 
percentage pomts m the level of undernutntIOn of clnldren, holdmg other underlymg 
varIables constant (regIon, female educatIOn, access to safe water, female status), due to the 
presence of war RegressIOn results on the tmpact of war on undernutntl0n m chtldren are 
presented m appendtx Table A 6 The War vanables for each of the focus countnes and 
regIOns m the analYSIS IS presented m Appendtx Table A 1 

ObVlously, the costs of acIneVlllg peace m these countnes are dtfficult to assess 
However, the scale of mterventions are not necessarIly Ingh If proactIve measures to avert 
conflIct can be taken Budgets suffICIent to engage conflIctmg partIes m sustamed dIalogue 
are mcluded TIns dIalogue would rely on conflIct aVOIdance and resolutIOn techmques 
These efforts would necessartly be coupled WIth a heIghtened and concentrated effort by the 
world commumty to apply sustamed pressure on opponents to use these procedures to 
resolve theIr dtfferences The process of esttmatmg costs mvolved m tIns process are 
exammed at the end of thIS sectIOn 

Interventzon 2 Democrattzatzon 

Logzc The effect of democratIZatIOn on reducmg undernutntion IS traced through Its 
tmpact on creatmg a more eqUItable allocatIon of pubhc resources to components of the 
populatIOn where the undernounshed are concentrated The model rehes on measurements 
of tIns effect by Smtth and Haddad SpeCIfIcally, they measure a dtrect hnk between the 
degree of democratIZatIOn and the allocatIon of pubhc resources to proVIde access to safe 
dnnkmg water Safe dnnkmg water, m turn, dtrectly affects the health of mruviduals and 
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therefore therr capac1ty to absorb nutnents Trus lmk 1S ruscussed further under 
Intervention 8 below 

Data and Assumptwns Measurement of the current status of democratlZatIon uses 
the anthmetIc average of two measures of nghts that are typ1cally attnbuted to democrac1es 
These measures are scores of CiVIl and pohucal hbertles The assumption m the analYSIS IS 
that trus mdex I Improves over the mterval between1995 and 2005 by 30 % of the gap 
between the current level and the optImum level, wruch IS seven Trus assumptIOn reflects a 
rate of change of roughly twlce the lustoncal rate of nnprovement m the mdex over the past 
twenty years 

Tins change IS related to access to safe water usmg SmIth and Haddad's findmg that a 
I-pomt gam m the democracy mdex mcreases water access by 3 51 % Access to safe water 
IS then related to clnld undernutntlon through the mulupher reported m Table 2 

Trus approach IS Lkely to underestImate the Impact of democratlZauon on 
undernutntlon to the extent that democratlZauon also Improves access and raises the quahty 
of other pubhc serVIces to the undernounshed as well These may mdude such thmgs as 
health care serVIces, educatIOn, transport and telecommurucauons mfrastructure 

Interventton 3 Economtc Openness 

Logtc The Impact of open pohcles on the volume of trade and on econorruc 
growth IS now well estabhshed 30penness has both a drrect Impact on GDP growth and 
mdrrect effects through ItS effect on trade and mvestment, each of winch also Impacts 
mcome growth These combmed effects are assumed to have an annual compoundmg 
effect on per capita mcome growth for the penod m winch openness IS sustamed Income 
growth, m turn IS assumed to have Impacts on the three underlymg variables affectmg clnld 
undernutnuon - food aVailability, female secondary education, and access to water - as 
mrucated m Table 2 above 

Data and assumptwns The defi.rutlon of econorruc openness uses a variable 
developed by Sachs and Warner (1995) Tins vanable claSSifies countnes as open accorrung 
to cut-off levels of the black market exchange rate prerruum, the mfluence of export 
marketmg boards, the level of coverage of quotas on Imports of mtermeruate and capital 
goods, and the absence of a SOClahst government A country IS considered open when all 
four conrutIOns are met m a gIven year, otherwIse the vanable equals zero 

3 C F reVIew of hterature by Sebastian Edwards, 1993, "Openness, Trade LlberallZatIOn and 
Growth m Developmg Countnes, " Journal of Ecanomu: Ltterature, 311358-1393, and more 
recent research by Stryker and Pandolfi (1997), Sacks and Warner, 1996, Sources of Slow 
Growth m Afncan Econorrues," BIID Development DISCUSSIOn Paper No 545 

4 Stryker and Pandolfi (1997), Sachs and Warner (1996) 
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The OOect relatIonslup of trade openness to mcome growth and the mOOect 
relatIOnslup to mcome VIa Its lffipact on trade has been measured by Stryker and PandolfI 4 

These combmed effects all estlffiated by Sachs and Warner to add on the order of 2% to 
growth rates for developmg countnes Tlus parameter IS therefore assumed m the analysIs 

The openness status of countnes or regIOns m 1995 IS assumed to be the base 
condltlon from wluch changes can be obtamed In the analysIs, It IS assumed that open 
status can be acrueved by the year 2005 for countnes that are not open, and that trus status 
can be mamtamed through the target year For regIOnal groupmgs covenng more than one 
country, the openness parameter represents a population-weighted average of the openness 
parameter 

As noted above, the lffipact of these effects on mcome growth are compounded 
annually for succeSSIve years of openness (15 years) Appenchx Table A 1 presents the 
levels of openness, theIr Impact on mcome growth and the compounded effect on per capIta 
mcome levels at the end of the prOjectIOn penod for each country and sub-regIOn 

InterventtOn 4 Food TanJf ReducttOns 

In adrution to these mcome effects, a related effect of the lffipact of trade openness 
IS traced through the effect of reduced trade restnctions on the cost of food Tlus apphes 
m partIcular to pohcy reforms that remove quantItatIve restnctIOns and lower tanff barners 
to food lffipOrtS The JustifIcatIOn of tlus lffipact IS that for countnes wluch currently tax or 
otherwIse restnct food staple lffiPOrts, a reductIon m the level of protectIOn of these lffipOrtS 
will reduce the domestic pnce of food staples by roughly the same percent The 
percentage pnce change for staples IS translated mto a change m food calonc avatlability 
usmg a long-run pnce elastiCIty of demand for calones The lffipact of food calonc 
avatlability on the number of undernounshed IS then traced through ItS relatIOnslup to cluld 
undernutntIOn usmg the equatIons proVIded by SmIth and Haddad (see above), and then to 
total numbers of undernounshed 

WIth regards to the lffipact of pnce changes mduced by changes m trade pohcy, 
current levels of lffipOrt protectIOn were estlffiated from producer pnces taken from the 
World Bank Development IndIcators and global pnces m 1993 Both world pnces and local 
producer pnces where adjusted to a common urban wholesale pomt, mdusive of 
mtermeruate processmg margms Rates of protectIon were also adjusted by deflatmg by the 
ratIO of the nommal to the real econOmIC exchange rates These show that, With the 
exception of South ASIa, all countnesl sub-regIOns had net nommal protectIOn coeffICIents 
substantially m excess of one The assumption m the analYSIS IS that these are brought 
down to a target level of 1 0 by the year 2015 

To evaluate the lffipact on calonc avatlability, a long run pnce elaStiCIty of demand 
for calones of -02 was used for all countnes and sub-regiOns Trus estlffiate denves from 
compansons of estlffiates used m a vanety of sources 5 
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Costs of Poltcy Interventtons 

The costs entatled m acruevmg pohtlcal stability, democrallZatlOn and trade openness 
are dtfficult to quantlfy smce most of the dtfficulty m effectuatIng these reforms IS not the 
drrect cost but rather costs entatled m the pohtlcal and econOffilC reperCUSSIOns on dtverse 
mterests Withm SOCIety As pohey declSlons, the margmal costs of each mtervention are 
arguably close to zero smce operatlon of the pohey apparatuses m each country 15 lIkely to 
be mcurred whether the correct pohoes are mtroduced or not On the other hand, It may 
be argued that chOIce of correct pohcles will reqUIre trammg of pohey makers to understand 
the lOgiC and reqUIrements of sustammg openness DIrect trammg/techrucal asSIStance 
costs have been roughly estImated from past techrucal asSIstance contracts that have focused 
on natlonal trade and macroeconoffilC pohey change Costs are assumed to be 
proportlOnate to the magrutude of the pohey change reqUITed, and to mcrease Wlth the 
populatIon of the country, but at a less than proportlOnate rate 7 Appenrux Table A 5 
presents assumed trammg/techrucal aSSIstance package costs for each country or reglOn to 

acrueve the deSIred goals 

Both pOhtiCal mertia and Opposltlon to pohey changes are certam to reqUITe pressure 
to overcome them To some extent trus pressure may matenalIze as the value of these pohey 
changes becomes better understood Moreover, to the extent that the sectoral and 
subsectoral level 1ll1tlatives of the food secunty 1ll1tlatlve are contmgent on these pohey 
changes, the mcentive of these programs will also prOVIde mducement to change 
However, past expenence has demonstrated that external forces cannot orchestrate trus 
pressure, rather, domestlc pohey makers must back pohey reform 

5 Cf AssumptIons of ERS ,InternatlOnal Agncultural Basehne ProjectIons to 2005 May, 
1997, USDA/ERS 
6 J Strauss and D Thomas, Ch34 Human Resources Empmcal Modehng of Household and 
Fannly DecislOns, Handbook of Development Econoffilcs, Vol 3 A (Amsterdam North 
Holland 1995) pp 1894-1895 
7 The cost of reforms IS modeled by a functIon wruch relates the square root of the 
populatlOn to a standard techrucal aSSIstance package cost The baSIC techrucal package 
assumes that a countryWlth a populatlOn of 100 millIon people would reqUIre 100 mllhon 
dollars over the fIfteen-year penod to Implement a complete set of pohey reforms m 
pohtlcal stability, democratlZatlOn or econOffilC openness Each functIon IS also weIghted by 
the extent to wruch the country has already converged WIth the sought after reforms Thus 
countnes or sub-reglOns wruch have the furthest to go make the most cost-effectIve progress 
m pohey reform 
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Sectoral Level Interventions 

Interventton 5 Rural Roads 

Logtc Rural road densIty has been shown to be among the most Important 
contnbutors to productIVity growth m agnculture ThIs IS due, first, to the Impact that better 
roads have m reducmg the transport component of mput costs and transactIon costs of 
marketmg products In addltlon, however, roads Improve the flow of mformatIon on 
market condItIOns, new technologIes, and potentIal hazards and nsks to theIr enterpnses 
Rural roads also Improve the COmpetitIVeneSS of nonfarm rural actIVities and mcrease access 
to pubhc and pnvate serVices that support the rural economy Thus through these multiple 
and dIverse effects, numerous studIes have found that good rural roads are a necessary 
complement to the success of other actIVities m rural areas 

The model traces only the most Important of these hnks, the Impact of rural road 
mvestment on agncultural labor productIVity ThIs, m turn, IS assumed to have a 
multIphcatIve effect on aggregate natIonal mcome Income growth IS then assumed to 
mfluence chIld undernutntIon through the three underlymg effects measured by SmIth and 
Haddad (Table 2) 

In addttion to mcome effects, Improvements m agncultural productIVity are also 
expected to drrectly mcrease food availability, as a functIOn of the share of agncultural 
productIVity Improvements, wruch are assumed to accrue to food crops Trus dIrect effect IS 
therefore added to the mcome effect on food availability and then translated mto an Impact 
on undernutntion 

Data and Assumpttons AppendIx Table A 2 presents estImates of rural road 
densltles, and agncultural productIVity from whIch Impacts are denved 8 CraIg, Pardee and 
Rosebloom (1997) have measured the Impact of rural roads on agncultural productIVIty 
from cross-country data for developmg countnes TheIr data Yields a road denSIty elastiCIty 
of agnculturallabor productIVIty of 09 In thIs analYSIS, trus elastICIty has been mcreased 
to 2 to mcorporate the contnbutIon of roads to the effIcacy of other factors wruch 
contnbute to agncultural productIVity (anImal and tractor tractIon, fertilizer use), but wruch 
have not been mcluded m trus analYSIS EVIdence of a stronger effect IS corroborated by 
Fan, Hazel, and Thorat (March, 1998) et al, for Indta, who fmd very rugh multiphers for total 
factor productIVity due to road denSIty Usmg the data for the subset of countnes/ sub
regIOns for rural road denSItIes and for agncultural productIVity, an mtercept parameter was 
sub-estImated for a functIOn relatIng the two senes 

8 Data on rural road denSIty IS taken from the World Bank World Development IndIcators, 
1998 Agncultural ProductIVIty data IS taken from TImmer (1997) and, where absent from 
rus estImates, mterpolated from data on the agncultural share of GDP and the rural labor 
force 
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As noted above, the Impact on agnculturallabor productIVIty IS assumed to translate 
drrectly mto an mcrease m agncultural product Trus m turn IS assumed to Impact on general 
mcome m the economy Vanous studIes have evaluated trus multIpher for dIfferent countnes 
of the world 10 Spencer summanzes tIus eVIdence, gIvmg multIplIer ranges of 1 5 to 2 7 for 
Sub-Saharan Afnca and 1 5 to 2 4 for ASIa Based upon Ius assumptIOns, the model assumes 
a multIpher of 2 for all countnes 

Translatmg agncultural productIVIty mto changes m food avatlability IS made by a 
parameter, whIch assesses the share of Improvements In agncultural productlVlty, whIch can 
be assumed to accrue to food crops Because Investments In agncultural, research are 
expected to go to cash crops as well, the assumptIon made In the analYSIS IS that the Impact 
on food products IS half the effect on overall agncultural output 

Rural road constructIOn costs were obtamed from the World Bank for constructIon 
of rural roads 11 Costs per ktlometer of latente roads range between 10 and 80 thousand 
dollars (1998) dependmg on terram, rustance to sources of matenal and other factors 
However, as a general mean, $20, ooolkm was assumed, representmg an all-weather latente 
road built for savanah zones suffICIent to accommodate 10 to 40 verucles per day 

Interventzon 6 Agrzcultural Research 

Logtc Agncultural research IS CruCIal to sustammg agncultural productIVIty growth 
m the meruum to long term As WIth rural roads, ItS Impact on undernutntion IS traced 
through ItS Impact on agncultural productlVIty, wruch then has a multIphcatlve effect on 
natIOnal GDP Per/capita mcome growth then affects the underlymg causes of 
undernutntIOn 

In adrutIOn to these effects, as WIth rural roads, agncultural research IS also assumed 
to mcrease calonc avatlabIhty drrectly through Its Impact on food productIOn 

Data and Assumptzons The level of current agncultural research has been taken 
from estImates by Pardee, et, al, for Sub-Saharan Afnca For other regIOns and countnes, 
trus data was not avatlable and therefore a rough estImate was denved from World 
Development Inrucator data The denvatIOn assumed that 6% of GDP goes to research 
and development m each country/regIOn Trus parameter IS an average for a subsample of 
developmg countnes m the data set for wruch the mformatIon eXists The share gomg to 
agnculture was then assumed to be proportlOnate to agnculture's contnbution to GDP m 

9 Trus techruque evaluates the mtercept bo as follows 
bo = lin I [In (A) - bl In(R) ] 

where n IS the number of observatlOns m the senes, A IS the agncutlural product per capIta 
rural labor, R IS rural road denSIty and b lIS the known partial elastICIty relatmg the two 
ObVIOusly, the equation assumes that b 1 IS a general elastICIty, however, what IS Important IS 
that It Yields an mtercept that IS representatIve for the sample chosen such that m the model, 
the Impact of large changes m R result m realIstIC changes m A 
10 See Dunstan Spencer, 1994, and also Block and T unmer, 1994 

10 

I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

each country The resultant absolute amounts and amounts per caplta are reported m 
Appenchx Table A 2 for each country or reglOn Data assumptlOns for agncultural 
productlVlty, and unpacts on natlOnal mcome and then on underlymg causes of 
undernutntlOn are ldentlcal to those used for the rural roads analysls (Intervention 6) 

An elastlClty of 1 was used to hnk agncultural research to agncultural productlVlty 
growth m all countnes Trus parameter was borrowed from the analysls by Cralg, Pardee, 
and Rosebloom (1997) 2 As m the case of rural roads, an mtercept parameter was estunated 
to adjUst the elastIcIty effect to the speclfic data used m the analysls The hnkage between 
agncultural productlVlty and natural mcome, and between natural mcome and chtld 
malnutntlOn, was assumed to be the same as for rural roads 

As With rural roads, mcreases m agncultural output are assumed to have half as great 
an unpact on food produCtlon m percentage terms 

Investments m agncultural research represent theIr costs rurectly Regardmg the 
tlmmg of these mvestments, however, there lS typICally a substantIal lag between the 
mStIgation of agncultural research and ltS unpact on productlVlty For trus reason, all 
agncultural research mvestments are assumed to be mvested m the first five years of the 
mltlatlve, allowmg ten years for them to come to frultlon In adrutIon, It lS assumed that 
research lS adaptIve m nature and targeted to facllitatmg technology transfer, so gestatmg 
pen ods are not long 

Household Level InterventIOns 

Interventzon 6 Targeted Food Atd 

Logzc The targeted food aId mterventlon IS assumed to be a dIrect transfer to 
populations at rugh nsk of undernutntlOn who are partlcipants m maternal and chtld health 
care programs To evaluate the unpact of these transfers, the analysls assumes that the 
transfer must be suffICIent to permanently remove an mruvidual from the ranks of the 
undernounshed To do so, the transfer must contam an mvestment component suffICIent to 
sustam the mruviduals mcome m perpetuIty at a level above the threshold of food msecunty 
The analYSIS does not speCIfy what these mvestments mIght be, they mIght mclude 
mvestment m human capltal through education (InterventIon 7), access to water or other 
mfrastructure wruch permanently reduces the nsks of undernutntIon (Interventlon 7), or 
dIrect mvestments m productIve actIVltIes such as agnculture It IS assumed that NGO:s will 
be heaVIly mvolved m decldmg how these transfers are to be spent Whtle trus approach 
substantially rncreases up-front costs, It also assures suffICIent transfer per capIta to rnsure 
that the unpact will be permanent 

Data and Assumptzons To determrne the annual mcome transfer necessary to 

remove a person from undernutntIon, the analySIS rehes to the poverty gap measure Trus 
measure IS the aggregate average dally shortfall from the poverty hne of people below thIs 
hne Movrng a person above the poverty hne IS assumed to also remove the mdlVldual the 
ranks of the undernounshed smce the hne IS defmed to be the mcome level below wruch an 
mruVldual does not have suffICIent entitlement to the baslc necessltles of hfe 13 
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The analysIs assumes that the transfer moves one-half of those below the poverty 
lme to a posltlon above the lme The capItal reqwrements to generate the annual cost of 
domg this IS estlffiated usmg a capItal-output ratIo of three Appenchx Table A 3 presents 
assumptIons regarding the poverty gap, and the necessary mcome transfer needed to reduce 
the undernounshed by one person for each country/sub-region consIdered m the analysIs 

In additIOn, the mcome transfer IS discounted by a factor (075) to reflect the 
mefficiencies mvolved m usmg food aid to transfer mcome to targeted groups This 
effICIency parameter IS projected to be lngher than has been the case In the past ( 6) due to 
two expected lffiprovements In targeted food atd transfers FIrSt, the rapId development of 
InformatIon technologies such as smart cards, telecommurucatIOns, and the mternet are 
expected to mcrease the effICIency of conductmg and morutormg mcome transfers, to 
Improve targetmg of the transfers to the undernourIshed, and to reduce losses due to fraud 
that are typIcally assocIated With such subSIdy schemes Second, the sale of food aid to 
generate mcome for transfers IS expected to be handled to a much greater extent by large 
expenenced multmational grrun traders These traders are expected to be more effICIent than 
the NGOs who currently monetIZe most food aid because the grrun comparues can explOit 
econOffiles of scale m storage, shipment and marketmg, and can obtrun better pnces on 
world markets 

Interventzon 7 Female Secondary School Educatzon 

Logzc The lffipact of female educatIon on undernutntIon operates through a 
vanety of channels FIrst, better educated women know better how to care for therr 
chIldren, WIth respect to health and diet Secondly, they are more lIkely to practIce fam1ly 
planrung successfully, which allows for better bIrth spacmg and ultlffiately smaller families 
Both of these effects lffiprove the food secunty prospects for the chIldren which are born 
Moreover, schoolmg, partIcularly secondary educatIon, lffipartS greater status on women, and 
therefore empowers them Withm SOCIety to make greater demands for therr families Fmally, 
educatIOn has the obVIOUS effect of lffiprovmg the mcome earrung potentIal of the fam1ly 
and thereby mcreases Its entItlement to food 

Data and Assumptzons Sffilth and Haddad have found that for every 10-percentage 
pomts of mcreased female secondary school enrollment, chIld undernutntIOn falls by 1 7 
percentage pomts This relationship IS used directly m the model (See Table 2 ) 

The tlffilng of mvestments m female educatIon are assumed to occur m the fIrst five 
years m order to allow greater educatIOn to lffipact households as better educated grrls 
become mothers Investment costs are assumed to be recurrent m order to sustrun the 
percentage mcrease m female secondary school educatIOn 

The cost of female secondary school educatIon assumes $52/female /year m Sub
Saharan Afnca and $35/female/year m ASIa and the rest of the world These data are taken 
from Summers, 1994 
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Interventwn 8 Access to Safe Water 

Logtc Safe water IS known to dramatIcally reduce exposure to a vanety of 
debilitatmg dtseases that drrectly obstruct the mtake and uttltzatlon of food by the body 
These dtseases mclude dysentery, and mternal and external paraSItes among others In 
addttlOn, easIer access to safe water reduces the tl1Ile of haulmg water, and therefore 
mcreases the productIvtty and ultl1Ilately the status of women , whose work typIcally 
mduded, provtdmg water to the household Improvement m access to safe water therefore 
has both drrect and mdrrect effects 

Data and Assumptwns Smtth and Haddad found that a ten-percent 
l1Ilprovement m access to safe water reduces chtld undernutntIon by 0 8 percentage pomts 
Investments m safe water are assumed to be feaSIble at any pomt m the plannmg honzon to 
2015 Moreover the l1Ilpact on the undernounshed IS assumed to be permanent because 
mvestments m safe water mfrastructure are assumed to last for more than the 15 year 
l1Ilpact penod 

Data on current rates of access to safe water are prOVided m Appendtx Table A 3 
The World Bank has estImated the cost of provtdmg safe water at $15/person m rural areas 
of developmg countnes These costs cover well dtggmg or provtSlOn of accessible water 
pomt SItes, wruch provtde uncontammated or treated water Investments to provtde access 
to safe water for purposes of food secunty are ll1Iltted m the model, however, by the fact 
that by the year 2015, even WIthout exceptIonal mvestments by the donor commuruty, most 
countnes are projected to have provtded safe water to more than 80% of theIr households 10 

LimItatIOns 

As IS mdtcated by the dtscusslOn above, the analYSIS of mterventions IS only able to 
capture rough orders of magmtude of l1Ilpact of each mterventlOn on undernutnton 
Weaknesses m the model reflect lack of empmcal measurements of relatIonsrups and 
msufficient data, and structural sl1IlphficatIons m the model Some of these are IdentIfIed 
below m order to provtde gwdance for research to Improve the analYSIS 
InsuffICIent empmcal eVIdence/data 
• The numbers of current and prOjected undernounshed above 4 years of age as 

determmed by anthropometnc measurements 
• The effects of speCIfiC mterventIons on undernounshed people above 4 years of age 
• E vtdence of other pathways through wruch mterventIons affect undernutntion 
• EVIdence of mteractions among dtfferent mterventIons wruch eIther mcrease or reduce 

therr effectIveness m acruevmg the objectIve 
• More speCIfICIty for countnes and regIOn speCIfIC WIth respect to parameters of Impact 

for each mterventIon and With respect to mterventIon costs 

14 For safe water, as With female education, the model mcludes an overnde such that 
mvestments m l1Ilprovmg safe water cannot exceed the number of people who lack safe 
water 
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Structural defiCIencIes m the model mclude 
• Lack of mter-temporal analysIs of flow of mvestment and of Impact for each 

mterventlOn 
• Need for mcluslOn of mteractlOns between dtfferent mterventIons 
• Need to mcorporate dechrung margmal lffipacts, absorbtive capaCIty constramts , 

precondttIons and other constramts to effectIveness for each mterventIon 

Despite these lurutatlOns, the model does proVide a rough assessment of the relative 
tmpact of alternative mterventions to address chromc undernutntton Absolute numbers 
are only mrucatlve of orders of magrutude Tlus assessment can proVide gwdance for 
developmg a general strategy to address undernutnton The model also proVides a 
framework for further research and IdentlfieS lffiportant lacune m current understandmg of 
the cost effectIveness of alternatIve mterventlOns to reduce undernutntion 
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INTERVENTIONS 

AnnexA A dlX TableA 1 

East & SE ASia South ASia Sub Saharan Africa --r-- -- --
Chma Indonesia Other Pakistan Bangladesh India Other Nlgena Ethiopia Other Other Other Lattn Rest of Total 

E,SE South War LDC Deve/o Amenca World 
ASia ASia torn SSA pmg 

SSA SS 
Afnca 

Pollttcal Reforms 
a Increase Political Target 00 ---;O~ 

--~. 

Establish peace (drop indicator to 0) 
stability 

Current Indicator War torn 000 000 025 000 000 000 046 000 100 100 000 000 011 046 
-

Impact on All change m 00% 00% 60% 00% 00% 00% 00% 152% 00% 00% -21% 88% 
Undernounshed prevalence 101% 167% 

f-
(% pomts) 

Millions 000 000 373 000 000 000 146 000 -381 1058 000 000 045 -443 -2446 
Impact on change m 00% 00% 20% 00% 00% 00% 37% 00% 80% -80% 00% 00% -09% -37% 

Undernounshed prevalence 
Children (% pomts) 

Millions 000 000 017 000 000 000 009 000 -064 162 000 000 -006 -051 -309 
b Promote Target 30% reduction In difference between actual and optimal level 

r-
Democracy 

Indicator 85/89 Democracy 080 1 70 459 310 250 450 248 140 150 088 103 209 430 213 
mdex 

f--168 Change m INDEX 186 1 59 072 1 17 135 075 136 165 1 83 179 147 081 146 
democratization PONTS 

mdex 
Impact on access change m 7% 6% 3% 4% 5% 3% 5% ~ 6% 6% 6% 5% 3% 5% 

to safe water % with 
access to 

safe water 
Impact on All changem -17% 14% 07% 09% 11% 06% 11% 12% 09% 11% -12% -10% -06% -10% 

Undernounshed prevalence 
(% pomts) 

MJlllons 21 06 04 04 06 21 02 04 02 07 -0 3 01 01 05 -88 
Impact on change m 1% 0% 0% 0% 0% 0% 0% 0% 0% 1% -1% 0% 0% 0% 

Undernounshed % 
Children undernouns 

hed 
Millions 01 00 00 00 00 -01 00 00 00 -0 1 00 00 00 01 -07 

Economic Reforms 
'--- ---- -

~ 17 
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---
c Economic Target 1 SachslWarner mdex target to 1 by 2005 

openness 
IndIcators S&W 000 100 055 000 ~--O-OO 000 - 033 000 000 

Openness 
00% 05% 1------- 00% IndIrect effect on addItIon to 00% 00% 00% 00% 00% 00% 

Income growth vIa rate of 
trade growth 

DIrect effect on addItion to 20% 000% 089% 200% 200% 200% 133% 200% 200% 
Incomes via growth rate of 

'-
growth 

Compounded % change 346 00% 143% 346% 346% 346% 220% 346% 346% 
Impact on over 2005- % 

percaplta Income 2015 -
Impact on All change In 52% ow. ~ -70% -41% -47% -40% -40% 26% 07% 

Undernounshed prevalence 

r- r-- (% pomts) 
MIllions 64 00 -44 -18 27 136 -06 09 02 r-1-----

Impact on change In 17% 00% 23% -16% -17% -14% 15% -11% 04% 
Undernounshed % 

Children undernouns 
hed -

MillIons 03 0-0 02 02 00 00 02 08 -01 
d Reduce food Target 10% MaXimum tarrff 

import tariffs 
-

1§4% 
~ 

IndIcator Current 107% 167% 101% 149% 108% 190% 320% 159% 
food staple 

NPC 
Domestic price % change 0% 34% -43% --(5% - -26% 0% 42% 66% 31% 
effect of meeting In domestic 
target pnce 

-9% r-Impact on food % change 0% 7% 0% 5% 0% 8% 13% 6% 
avallablMy _ -;;-;-; mDES 

Impact on All change In 00% -43% -54% -00% 23% 00% -41% 52% 
~ 

-15% 
Undernounshed prevalence 

(%pomts) 
- --U 00 fa -

MIllions 00 20 ---00 13 06 04 
- I----

Impact on change In 00% 15% 18% 
-

00% 08% 00% 15% 22% 08% 
Undernounshed prevalence 

children (% POInts) - '--- ~ 

MIllIons 000 011 015 000 -009 000 -004 017 -006 

Note RegIOnal indICators are populatIon weIghted averages for countries In each regIon for whIch data eXIsts 

18 

- - - - - - - • 

012 012 024 075 041 

00% 00% 00% 00% 00% 

176% 177% 152% 050% 1 19% 

! 
299% 300% 253% 78% 193% 

-16% -15% -42% -20% -78% 
I 

-10 04 05 04 39 3659, 
-08% -07% 18% 08% 32% 

-0 2 00 00 01 05 -248 

180% 211% 125% 133% 182% 

-39% -48% -12% 17% 40% 

8% 10% 2% 3% 8% 

-25% -39% 10% -17% -44% 

-16 -1 0 01 03 22 -1474 

-12% -17% 05% 07% 18% 

024 -012 -001 004 -026 ------no 
~ ----
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Annex A AppendiX Table A 2 

SECTORAL FOOD SECURITY STRATEGY INTERVENTIONS 
-

i 

East & SE ASia South ASia Sub Saharan Africa i 

Chma IndonesIa Other PakIstan Bangladesh IndIa Other Nlgerta EthIopIa Other Other Other Latm Rest Total I 
E,SE South War LDC Deve/o Amertca ot 
ASIa ASIa torn SSA pmg World 

SSA SS 
Afrtca 

" SECTORAL 
Agricultural $PPP 44400 677 00 677 00 64200 78900 62300 80000 80000 25521 6235 54460 17860 7586 7467 
GOP/Capita 1985 0 9 

- -
Rural Population millions 83657 12698 20041 8490 9785 68029 3259 6754 4885 1160 8145 8192 11704 14668 

7 
Agricultural Share % pants 2025 1716 2028 2549 3025 2908 2028 3945 5674 2028 5000 2028 1649 1527 2028 

ofGDP 
---

a Investment m Target $9 per capita undernourished 
rural 
mfrastrucutre 

Rural road density (kmlkm2) 021 r----------o79,-- -1 03 066 013 090 017 016 007 031 021 061 041 030 
Current rural road Rural 191929 134946 46841 136869 12738 150107 12512 47104 6835 9628 4353 11670 23014 18025 

resource on roads 3 
agricultural land (km) 

-
Change In rural % 0% 0% 0% 0% 0% 0% 0% 0% 170% 304% 282% 47% 0% 0% 

road denSity change 
Impact on labor % 0% 0% 0% 0% 0% 0% 0% 0% 22% 32% 31% 8% 0% 0% 

productiVity change 
Impact on Income % 00% 00% 00% 00% 00% 00% 00% 00% 249% 131% 308% 32% 00% 00% 

change 
Direct Impact on % 00% 00% 00% 00% 00% 00% 00% 00% 110% 161% 154% 40% 00% 00% 
Food Availability change -ow. r-- 00% Impact on All change 00% 00% 00% 00% 00% 00% 32% 59% -77% 23% 00% 00% 

Undernourtshed In 

prevalen 
ce (% 

POints) 
Millions 000 000 000 000 000 000 000 000 081 372 -204 -027 000 000 684 

Impact on change 000% 000% 000% 000% 000% 000% 000% 000% -170% - -347% -099% 000% 000% 
Undernourtshed In 282% 

ChIldren prevalen 
ce (% 

POints) 
Millions 000 000 000 000 000 000 000 000 -014 057 -024 -003 000 000 10 

b Investment In Target $31 per capita undernourished 
agricultural ----- -- ~~ --- ~ ~~- ~-- -- -

19 

~ 



research 

Current Investment $ total 107518 24376 104497 111 61 10851 70483 3758 8690 4050 141 0 11290 25459 80000 30000 
In research for million 0 0 

agnculture 
-192 -

Investment In ag $ per 129 521 1 31 1 11 104 1 15 129 083 1 21 139 311 684 2045 
Researchlcaplta capita 

rural pop rural 
I 

pop I 

r-- ------0% 
! 

Annual Change In % 0% 0% 79% 106% 97% 79% 79% 126% 91% 48% 9% 0% 0% 

r- agnc research change 
Cumulative % 00% 00% 00% 806% 1009% 945% 804% 810% 1143% 901% 538% 122% 00% 00% 

Increase In labor change 
productivity 

-
Impact on Income % 00% 00% 00% 411% 61 1% 550% 326% 639% 1297% 366% 538% 50% 00% 00% 

change , 

Direct Impact on % 00% 00% 00% 403% 505% 472% 402% 405% 571% 451% 269% 61% 00% 00% 

I-
Food Availability change 

Impact on change 00% 00% 00% -242% 303% -312% -256% -210% 168% - -134% -35% 00% 00% 
Undernourished In 165% 

prevalen 
ce (% 

POints) 
Millions 00 00 00 105 172 1052 37 71 -42 -104 -36 04 00 00 

16226 
Impact on change .00% 00% 00% 96% 112% -112% -93% -90% -88% -79% 61% -15% 00% 00% 

Undernourished In 

Children prevalen 
ce (% 

- ---- POints) 
00i) -1-16 --601 r- -023 MIl/Ions 000 000 089 -069 -071 -159 -043 -004 000 000 1175 

'-------- -

~ 20 -- - - - - - - • -
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Annex A Appendix Table A 3 

HOUSEHOLD AND INTRA HOUSEHOLD FOOD SECURITY STRATEGY INTERVENTIONS 
East & SE ASia South ASia Sub Saharan Africa 
China IndoneSia Other Pakistan Bangladesh India Other Nigeria EthIOpia Other Other Other Latin Resto' Total 

E,SE South War LDC Develo America World 
ASia ASia torn SSA ping 

SSA SS 
Africa 

a Targeted Food 
AID 

f-- -
DailY 

--
Poverty Gap 920 200 260 260 700 1560 11 55 11 70 800 1300 2361 1343 1004 060 

cents 
per 

capda 
deflclenc 

y 
Income Transfer $/year/p 7706 765 1700 902 144-8 4086 3439 4570 2593 5785 14814 16632 15554 1638 

erson 
I-~-

Impact on change 00% 242% 109% 205% -128% -23% -54% 00% -71% -32% 00% 00% 00% 00% 
Undernourished In 

prevalen 
ce (% 

POints) 
~-

Millions 00 --114 68 89 -72 -7 6 08 00 18 20 00 00 00 00 -4651 
Impact on change 00% 242% 109% -205% -128% -23% -54% 00% -71% -32% 00% 00% 00% 00% 

Undernourished In 
ChIldren prevalen 

ce (% 
POints) 

Millions 000 -1 81 092 190 -132 1 21 -013 000 057 -065 000 000 000 000 851 
b Empower Target $8 per capita undernourished 

Women Investme 
nt 

--
# Females 15-19 Millions 461 103 145 64 61 438 1 9 62 28 85 6 1 74 209 154 

Projected % % 71% 64% 70% 84% 84% 11% 91% 63% 54% 54% 54% 69% 61% 63% 
Female 

Secondary 
enrollment 2015 -
Annual additional millions 3 1 1 1 1 32 0 2 1 3 2 1 0 0 
females enroled 

--

o;..f' 21 
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v, 
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-

c 

• 

Impact on 
UndernourIshed 

Impact on 
UndernourIshed 

Children 

Increase access 
to safe water 

Projected Access 
to safe water 

2015 
# of additional 

people w/access 
Impact on 

UndernourIshed 

Impact on 
UndernourIshed 

Children 

I 

change 32% 
In 

prevalen 
ce (% 

POints) 
Millions 39 

change -10% 
In 

prevalen 
ce (% 

POints) 
Millions 017 

Target $5 
expendlt 

ure 
% with 86% 

Safe 
water 

Millions 0 

change 00% 
In 

prevalen 
ce (% 

POints) 
Millions 00 
change 00% 

In 

prevalen 
ce (% 

pOints) 
MlllJons 0000 

-

-

53% 52% -:sw. 

- --
25 32 -24 

18% 17% -22% 

014 015 020 
per capita undernourished 

69% 71% 66% 

0 0 0 

00% 00% 00% 

00 00 00 
00% 00% 00% 

0000 0000 0000 

- • -

60% 34% -122% 120% - -147% 32% 00% 00% 
I 341 137% 

% i 

34 - 05 -42 30 -8 6 -3 9 04 00 00 1508 
1148 

22% - 12% 52% 64% 65% 66% -14% 00% 00% 
123 

% 

023 657 003 040 051 132 -047 004 000 000 102 

85% 68% 52% 58% 47% 55% 66% 74% 75% 78% 

17 104 4 0 0 0 a 0 0 0 

-25% -20% 18% 00% 00% 00% 00% 00% 00% 00% 

14 68 03 00 00 00 00 00 00 00 -85 
-09% -07% 07% 00% 00% 00% 00% 00% 00% 00% 

0095 0016 0000 0000 0000 0000 0000 0000 0000 05 
0390 

22 
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Dtetary Energy Supply Kcal/ caplta 
% undernounshed % 1990/92 

(FAO measure) 

Number oj Mllhon, 1995 
undernourszned (FAO 

measure 
% chtldren % 1990/95 

undernounshed 
_~HO measure 

Number Mllhon 0 5 yrs, 
undernounshed 1995 
chtldren (WHO 

measure) 

Populatwn 1995 rrulhons 
Income per captta $ 1985 

Poverty gap ($lcaptta $ 1985 
dej'jctt of poor 

Female Illtteracy rate % 
Female pnmary school % 

enrollment rate 
Access to safe water % 
Access to samtatwn % 

Smallholder farmers 
Landless 

Nomawc pastorahst 
Small fishermen 

Refugees 
Households headed by women 

Populatwn , 20151 rrulhons 

- - -
Chma Indonesza Rest 

East SE 
Asta 

2710 2700 2549 
16 --12 - 17 

192 23 63 

21 38 28 

--I--
22 8 9 

1200 193 358 
1493 2102 4867 

2 
-

9 3 

27 22 19 
116 -ill ~- 92 

83 
-- ~ 64 

55 69 

281349 
179584 

0 
7782 
247 

89790 

1395 247 495 

- - -
Annex A Appendix Table A 4 

Paktstan Bangia Indta Rest 
desh South 

Asza 

2340 1990 2330 - 2185 

17 34 21 28 

22 41 195 11 

--
40 67 ~3 46 

9 10 59 2 

130 120 929 40 
1432 1510 1264 2014 

3 na 16 12 

76 74 62 52 
49 105 91 99 

60 83 63 48 
30 30 29 26 

13486 60167 75626 
23799 19010 19227 

1904 0 0 
873 6112 16791 

3955 0 2 
6902 15280 25636 

206 161 1208 58 

23 

- - - - - - - -
Ntgena Ethwpta War Peaceful RestSS Latm Rest of 

torn LDC Afnca Amenca World 
Afnca Amca 

2100 1620 1906 2243 2352 2500 2858 

38 65 51 33 31 22 13 

42 37 73 41 36 66 43 

-
35 40 31 25 18 11 15 

7 5 9 5 5 6 6 

111 56 158 113 138 461 342 
978 312 762 666 2184 3281 5033 

12 8 13 24 13 10 1 

53 75 64 63 40 16 44 
82 19 56 61 100 97 84 

-
43 27 39 52 65 76 75 
63 10 28 36 56 67 62 

30606 
6278 

na 
na 3 

701 147% 
21581 

182 112 346 245 237 616 515 



Chma Indonesza Rest Pakzstan Bangla Indza Rest Nigerta EthiOpta War Peaceful RestSS Laun Rest of 
East SE desh South torn LDC Afrtca Amenca World 
ASia ASia Afnca Afnca 

Income/cap of poorest $ 1985 90 193 384 117 141 113 136 39 20 49 32 126 149 171 
Share of mcome to % of average 60% 92% 79% 82% 94% 89% 67% 40% 64% 64% 49% 58% 45% 34% 

~--
poorest 

OpelUless 000 100 045 000 000 000 033 000 000 008 023 028 070 053 
RatJo hie expectancy women to men 105 106 107 103 103 102 104 105 107 106 105 106 108 104 

-

Rural road denSity to (km/km2) 021 079 475 066 013 090 017 016 007 027 028 054 095 036 
ag Land 

Vv~ 24 
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ANNEX A Appendix Table 5 
COST EFFECTIVENESS OF INTERVENTION REDUCTION IN UNDERNOURISHED ($/Caplta) 

Chma Indonesia Other Pakistan Bangladesh India Other Nlgena Ethiopia Other Other 
E,SE South War torn LDC 
ASia ASia SSA SSA 

National Policy Initiatives 
Political Stabtllty na na 15 na na na 24 na 28 18 na 
Democratization 161 185 189 210 132 59 305 272 355 225 427 

Economic 59 0 13 80 32 26 43 51 191 63 98 
Sectoral Investments 

Rural Roads 403 749 151 1058 81 1355 277 544 199 94 73 
Agrtc Research 249 150 365 96 72 71 91 111 124 137 190 

Household 
Targeted Transfers 771 77 170 90 145 409 344 457 259 578 1481 
Female Education 130 79 80 61 42 49 49 82 62 67 107 

Increase access to 665 322 464 333 186 228 257 540 553 619 985 
safe water 

25 

Other Latm Restofl 
Developmg Amenca World 
S S Africa 

na 62 23 
920 800 301 
191 22 

356 344 94 
848 1305 1656 

1663 1555 164 
289 439 133 

2088 2194 754 



(MIllIons $US, 1995) 

Polzcy costs Pol StabIlIty 
Polzcy costs Democrat 

Pohcy costs Trade/Macro 
Rural roads 

Agnc Reseal ch 
Tal geted AID 

Female EducatIOn 
t---

Safe water 
Total Cost 

~ 

ANNEX A Appendix Table A 6 
INTERVENTION COSTS BY INTEVENTION AND COUNTRY/REGION 

SCENARIO 4 RATIONAL DISTRIBUTION 
( Million $ US, 1998) 

East & SE ASia South ASia Sub-Saharan Africa 
Chma Indonesia Other PakIStan Bangladesh India Other Nigeria EthlOPl« Other 

E,SE Soulh War 
ASia ASia torn 

SSA 

0 0 55 0 0 0 35 0 106 186 
331 119 77 80 81 124 49 108 83 163 
373 0 99 143 127 348 51 135 106 164 

0 0- --0 --
0 0 0 0 0 232 585 

-0 --- -----0--
0 1 321 1 728 10,269 444 1,035 766 1,930 

-
0 873 1 153 801 1,048 3,112 269 0 464 1,169 

505 196 259 144 141 5,601 24 339 188 579 
0 0 -0 0 

-
262 1 556 67 0 0 0 

1209 1,188 1,644 2490 ~Z ,21,010 939 1,617 1945 4,775 

26 

Other Other Latm Rest oj Total 
LDC Develo America World 
SSA pmg 

SS 
A/rica 

0 0 28 104 513 
133 108 96 158 1,710 
138 117 62 135 1,997 
246 109 1,172 
811 360 18,664 

0 0 8,889 
420 108 8,505 

0 0 1,885 
1 748 801 186 396 43,335 



-------------------

<..J' 
~ 

I 
Coeff 
-223471 

C 
ESEA -153930 *** 
SA -203428 *** 
LDES 
LGDPCAP 
URB 01128 
WAR -92498 ** 
ILLW -00977 
SAN 01257 ** 
POVGAP -02863 ** 

AdJ R-sq 077 
N 38 

Note 
Vanables C = constant 

ESEA 
SA 
LDES 
LGDPCAP= 
URB 
WAR 
ILLW 
SAN 
POVGAP= 

Annex A AppendIX Table A 7 

AnalYSIS of Vanables Affectmg Percentage of Chddren Nounshed 

II 
Std Err Coeff 

74944 -50 1617 

41479 -167349 *** 
38967 -229880 *** 

42246 
00757 00351 
39302 -77788 * 
00597 -00684 
00596 00988 
01147 -02272 * 

078 
38 

East and South East ASia 
South ASia 

Std Err 
21 7052 

42067 
43046 

30998 
00939 
40227 
00627 
00620 
01211 

~ ~~ 

III IV 
Coeff Std Err Coeff 
-102309 792236 -130541 

-168116 *** 42628 -175729 *** 
-233808 *** 44232 -241148 *** 
-60615 11 5540 -60942 
51086 35628 58090 * 
00348 00951 

-82403 * 41678 -85082 ** 
-00529 00701 -00561 
01041 00636 01001 

-02387 * 01246 -02419 * 

078 078 
38 38 

------ - - ----- ----- ----------

log of DIetary Energy Supply (Kcal per capIta, annual, 1992, F AO) 
Log of Income per capita, ($ PPP) Penn tables 
% UrbaruzatIon of populatIon 
whether there has been protracted condItIons of war smce 1985 
female tlhteracy rate 
Percent of populatIon WIth access to sarutatIon 
Poverty gap (Cents/day / person) 

27 

Std Err 
77 6590 

36627 
38813 

11 3797 
29578 

40411 
00685 
00618 
01224 

. ~ .~ ~ 

V VI 
Coeff Std Err Coeff Std Err 

32068 746698 -532342 198015 

-172041 *** 36151 -175043 *** 36167 
-250075 *** 37049 -237281 *** 37679 
-100906 102257 

73829 *** 22373 49281 * 24288 

-82392 ** 40056 -80472 ** 39011 
-00718 00611 

o 1161 * 00583 00948 00602 
-02215 * 01192 -02303 * 01191 

078 079 
38 38 



Annex A Appenc:hx Table A.S 
COUNTRY SAMPLE AND CATEGORIZATION BY REGION 

Country Regions South South Wartorn LDC Developmg Latm Rest of 
east ASia Africa Africa Africa America World 
ASia 

0 0 0 0 0 
Afghamstan 4 0 0 0 0 0 0 0 
Algeria 6 0 0 0 0 0 0 0 
Angola 1 0 0 1 0 0 0 0 
Argentina 5 0 0 0 0 0 1 0 
Bangladesh 2 0 0 0 0 0 0 1 
Benin 1 0 0 0 1 0 0 0 
BoliVia 5 0 0 0 0 0 1 0 
Botswana 1 0 0 0 0 1 0 0 
Brazil 5 0 0 0 0 0 1 0 
Burkma Faso 1 0 0 0 1 0 0 0 
Burundi 1 0 0 1 0 0 0 0 
Cambodia 3 1 0 0 0 0 0 0 
Cameroon 1 0 0 0 0 1 0 0 
Central African 1 0 0 1 0 0 0 0 
Republic 
Chad 1 0 0 1 0 0 0 0 
Chile 5 0 0 0 0 0 1 0 
Chma 3 0 0 0 0 0 0 1 
Colombia 5 0 0 0 0 0 1 0 
Congo Rep 1 0 0 1 0 0 0 0 
Costa Rica 5 0 0 0 0 0 1 0 
Cote d'ivoire 1 0 0 0 0 1 0 0 
Cuba 5 0 0 0 0 0 1 0 • 

I 
I 
I 
I 
I 
I 
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I 
I Armex A Appendtx Table A.8 cont 

I Country Regions South South Wartorn LDC Develop- Latm Rest of 
east ASia Africa Africa mg America World 
ASia Africa 

I Dominican 5 0 0 0 0 0 1 0 
Republic 

I Egypt, Arab 6 0 0 0 0 0 0 0 
Rep 
EI Salvador 5 0 0 0 0 0 1 0 

I 
Ethiopia 05 0 0 0 0 0 0 0 
Gabon 1 0 0 0 0 1 0 0 
Gambia, The 1 0 0 0 1 0 0 0 

I 
Ghana 1 0 0 0 0 1 0 0 
Guatemala 5 0 0 0 0 0 1 0 
GUinea 1 0 0 0 1 0 0 0 

I 
Guyana 5 0 0 0 0 0 1 0 
Haiti 5 0 0 0 0 0 1 0 
Honduras 5 0 0 0 0 0 1 0 
Hong Kong 3 1 0 0 0 0 0 0 

I India 2 0 0 0 0 0 0 1 
Indonesia 3 0 0 0 0 0 0 1 
Iran, Islamic 6 0 0 0 0 0 0 0 

I Rep 
Iraq 6 0 0 0 0 0 0 0 
Jamaica 5 0 0 0 0 0 1 0 

I Jordan 6 0 0 0 0 0 0 0 
Kenya 1 0 0 0 0 1 0 0 
1\0rPCl Dem 1 0 0 0 0 0 

I 
F\ -r ,..., 
"orf c1 ~lpr 1 0 0 0 0 0 
f' JV\.'a l 1- 0 0 0 0 0 0 

I 
Lao PDR 3 1 0 0 0 0 0 0 
Lebanon 6 0 0 0 0 0 0 0 
Lesotho 1 0 0 0 1 0 0 0 

I 
lIbena 1 0 0 1 0 0 0 0 
Libya 6 0 0 0 0 0 0 0 
Madagascar 1 0 0 0 1 0 0 0 

I 
MalawI 1 0 0 0 1 0 0 0 
Malaysia 3 1 0 0 0 0 0 0 
Mall 1 0 0 0 1 0 0 0 

I 
Maurltanta 1 0 0 0 1 0 0 0 
Mauritius 1 0 0 0 0 1 0 0 
MexIco 5 0 0 0 0 0 1 0 
Mongolia 1 0 0 0 0 Ii 0 

I Morocco 6 0 0 0 0 0 0 0 
Mozambique 1 0 0 1 0 0 0 0 
Myanmar 3 1 0 0 0 0 0 0 

I 
I 29 

~~ 



Namibia 1 0 0 0 
Nepal 2 0 1 0 
Nicaragua 5 0 0 0 
Niger 1 0 0 0 
Nlgena 05 0 0 0 
Pakistan 2 0 0 0 
Panama 5 0 0 0 
Paraguay 5 0 0 0 
Peru 5 0 0 0 
Philippines 3 1 0 0 
Rwanda 1 0 0 1 
Saudi Arabia 6 0 0 0 
Senegal 1 0 0 0 
Sierra Leone 1 0 0 1 

30 

0 1 
0 0 
0 0 
1 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 0 

0 
0 
1 
0 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 

I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I Annex A Appendtx Table A.7 cont. 

I Country Regions South South Wartorn LDC Deveiopi Latm Rest of 
east ASia Africa Africa ng America World 
ASia Africa 

I Somalia 1 0 0 1 0 0 0 0 
South Africa 1 0 0 0 0 1 I' 0 

I Sri Lanka 2 0 1 0 0 0 0 0 
Sudan 1 0 0 1 0 0 0 0 
SUriname 1:; 0 0 0 0 0 0 

I Swaziland 1 0 0 0 0 1 0 0 
Tanzania 1 0 0 0 1 0 0 0 
Thailand 3 1 0 0 0 0 0 0 

I 
Togo 1 0 0 0 1 0 0 0 
Trinidad and 5 0 0 0 0 0 1 0 
Tobago 

I 
Tumsla 6 0 0 0 a a a a 
Turkey 6 a a a a a a a 
Uganda 1 a a 1 a a a a 

I 
Umted Arab 6 0 a a a a a a 
Emirates 
Uruguay 5 0 a a a 0 1 a 
Venezuela 5 0 a a a 0 1 a 

I Vietnam 3 1 0 0 a a 0 a 
Yemen, Rep 6 0 0 a a 0 a 0 
Zaire 1 0 0 1 a a a a 

I Zambia 1 0 0 a 1 0 a a 
Zimbabwe 0 a a a 1 a a 

I 
I 
I 
I 
I 
I 
I 
I 31 
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Model Orgaruzatlon 

The model contains five pnnclpal sheets 

Parameters contaInS the parameters winch determrne the relationshIps between vanous 
mdependent vanables and undernutntIOn Tins sheet presents a vanety of parameters but 
only those boxed m blue are used by the model 

RegzonaZ presents summary data by country and reglOn that the analysls focuses on 
These mclude current and projected levels of undernutnuon as well as summary 
charactenstlcs of underlymg varIables that mfluence levels of undernutnnon 

Maw data Contruns data by country used by the model Other worksheets (Impact and 
RegIOns) use database commands to extract data from tins base for the analYSIS 

Impact IS the core of the model and presents the analYSIS of the nme mterventIons 
Identified above 

Results contaInS a table at the top lmked to the Impact sheet winch summanzes the results 
of a partIcular scenano The values of the results can be copIed from tins table to other 
space to save the results of a particular scenano before changmg the scenano 
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PN-ABN-043 Svendsen, Mark 1992 Sources of Future Growth In IndlQn Imgated Agriculture 
Report No 322 

PN-ACA-760 Technology, Engmeenng, Agriculture & Management Speclahsts (TEAMS) 1997 
IdentificatIOn of Success Charactenstlcs of Farmer OrgmzatlOns - Techmcal Report #2 
Report No 1025 

PN-ABL-139 TJlney Jr John S and Steven Block 1991 USAID Efforts to Promote Agncultural Pollcy 
Reform and InstitutIOnal Development In Developing Countrles Lessons for DeSign and 
ImplementatIOn Report No 317 

PN-ABQ-137 TImmer, C Peter and Ami B Deolahkar 1993 Demand Management In IndoneslQ 
Report No 363 

PN-ABN-047 TImmer, C Peter 1990 Food Pnce StabilizatIOn The IndoneslQn Experience wah Rice 
Report No 313 

PN-ABC-60 1 Trap, James N 1988 GESS A Multlple Commodity Supply and Demand Model 
MIcrocomputer Tool No 3 

PN-ABE-878 Tweeten, Luther, Bechlr Rassas and Thomas Earley 1989 Yemen Arab Repubhc Farm 
Pnces and Incentives Report No 104 

PN-ABQ-130 Vanegas, Manuel, Mark Wenner, and Amy Angel 1993 EI Salvador Agricultural Sector 
PN-ABQ-650 Sp Trade and Investment Study Report No 135 

PN-ABX-976 Wenner, Mark, RIchard EnglIsh, and Malmka RIley 1994 Protecting BIOdiversity Reserves 
from Agncultural Encroachment An Analytical Framework with an ApphcatlOn In Ecuador 
Report No 2002 

PN-ABQ-125 Wenner, Mark D and Rafael Umafta Amaya 1993 AgrICultural Credit Market Assessment In 

PN-ABP-860 AppendIX El Salvador Report No 130 
PN-ABQ-124 Sp 

PN-ABQ-652 Wenner, Mark, John Holtzman and Gary Ender 1993 Agnbusmess PromotIOn In Developing 
Countrzes Pollcy Regimes and Instltutlonal Support Report No 351 
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PN-ABX-236 WIdner, Jenmfer and Atta Brou Noel 1993 Improvmg the Effectiveness of Agrrcultural Policy 
Reform In Africa Agricultural Reform m Cote d'Ivolre Report No 358 

PN-ABX-974 WIlcock, DavId, Steven Block, and DavId Tardlf-Doughn 1995 Senegal Rice Policy Reform 
SituatIOn Report Report No 1007 

PN-ABX-975 Wtlcock, DavId and RIchard Enghsh 1994 Indicators Lmkmg NatIOnal Policy and Local 
Sustamabillty Approaches by the USAID Agrrcultural Policy AnalYls Project (APAP) 
Report No 2001 

PN-ABP-381 Wlldhagen, Shen 1992 Short-term Trammg Opportunities m Agrrcultural and Natural 
Resource Policy AnalYSIS Report No 405 

PN-AAV-321 WIlson, Stephame Y ,et al 1985 Techmcal Papers A Symposium on Incentives to 
Agricultural ProductIOn m West Africa 
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Agricultural PolIcy AnalysIs Project (AP AP III) 
PublIcations Order Form 

PublIcations with a reference number (e g PD-AAZ-386) are avaIlable from USAID on hard 
copy 

To order, contact Development Experience Clearmghouse (DEC) 
1611 North Kent Street 
SUIte 200 
Arlmgton, VA 22209-2111 
Telephone 703351-4006 
Fax 703351-4039 

For addItIOnal mformatIOn contact 

AP AP III - DIssemmatIOn 
Abt AssocIates Inc 
4800 Montogomery Lane, Smte 600 
Bethesda, MD 20814 
Telephone 301 215-5918 
Fax 301 652-3839 
EmaIl apap3@abtassoc com 




