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Introduction 
 What do you remember about the World Food Summit in 1996?  Many people 
remember the nude protesters that greeted former Secretary of Agriculture, Glickman, at his 
press briefing during the Summit.  In fact, less than two months ago at the Committee on 
World Food Security session in Rome, one of the delegates even remembered what was 
written on the body of one of these representatives of civil society. It said, “empty 
declarations”.  Perhaps that remains an open issue today. Declarations are the easy part, but 
results are hard to achieve.  The World Food Summit was convened to renew the global 
commitment to the fight against hunger in the world and concluded with a pledge of 186 
governments to reduce the number of undernourished by half by the year 2015 from about 
800 to about 400 million people. There was a very lengthy plan of action, but it was all 
targeted at this one goal. 
 
 Now comes the World Food Summit: Five Years Later, which will focus attention on 
the lack of progress toward that goal thus far.  By FAO estimates, a reduction in the number 
of undernourished close to 20 million a year is necessary to meet the target, while the current 
rate of reduction is less than 8 million annually.  With a little arithmetic, you can figure that if 
current trends continue, the necessary reduction figure of 20 million a year will increase 
rapidly as the remaining years decline.  I do not wish to dwell too much on these numbers but 
rather to talk about the research issues have been raised in our work as a consequence of this 
all pervasive focus in FAO on reducing the number of undernourished people.  
  
 First, I will review the projections which underlie the dismal outlook on reaching the 
WFS goal. (Given my job history since leaving Minnesota, you should not be surprised that I 
have to begin with a projection.)  Then I will briefly describe a few of the analytical issues we 
are looking at or are interested in pursuing, relative to hunger, poverty, and the role of 
agriculture and rural development in alleviating hunger and poverty.   

Progress and Prospects Toward World Food Summit Goal 
 
 This analysis is based on the technical interim report “Agriculture: Towards 2015/30”, 
which is the latest forward assessment by FAO of possible future developments in world 
food, nutrition and agriculture, including the crops, livestock, forestry and fisheries sectors. It 
presents interim results of work in progress on the updating and revising of the 1995 FAO 
study Agriculture: Towards 2010. The full report is planned to be completed by early 2002. 
The report presents the ‘most likely outcome’ for developments in food, nutrition and 
agriculture, given present-day knowledge, i.e. the objective is to give an idea of the future as it 
is likely to be rather than as it ought to be from a planning perspective. One purpose of these 
projections is to assess the prospects for future reductions in the number of undernourished 
persons in various developing countries and regions.  
 
 World agriculture has made considerable progress over the last three decades: while 
world population increased by more than 70 percent, average per caput food consumption, in 
terms of kcal/person/day, grew by 17 percent to reach 2760 kcal in 1995/97. More 
importantly, in spite of a near doubling of the population in developing countries, average per 
caput food consumption in these countries witnessed an increase of 28 percent (to 2630 kcal 
in 1995/97) bringing it closer to world average; and the share of world population living in a 
permanent state of undernourishment was cut by more than half (from 37 percent in 1969/71 
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to 18 percent in 1995/97). Strong population growth however caused the absolute number of 
undernourished persons to decline only slowly, from 960 million in 1969/71 to 790 million in 
1995/97.  In summarizing this projection, the income and population growth assumptions are 
reviewed first, then the results and implications are discussed. 

GDP Growth Projections 
The latest World Bank assessment for the next ten years (1999-2008) indicates that 

world economic growth will likely be higher (3.1 percent p.a.) than in the 1990s (2.5 percent 
p.a. in 1991-98, World Bank, 1999a, Table 1.7). Given lower population growth, the growth 
rate of per caput world GDP, 1.9 percent p.a., would be well above that of the 1.1 percent p.a. 
of the 1990s. However, the bulk of the better performance will originate in the industrial 
countries and, to some extent, in the recovery of the Transition economies. In contrast, the 
GDP growth rate of the developing countries will be lower (4.7 percent p.a. versus 5.3 percent 
p.a.), though the lower population growth will imply a marginal improvement in the growth 
rate of their per caput GDP. Much of the decline in the growth of the developing countries 
reflects the slower growth of East Asia. These medium-term projections of the World Bank 
are shown in Figure 1. They, and earlier versions of the same, have provided the basis for 
defining the GDP projections used as exogenous assumptions in the present study. They are 
shown in Table 1 of the next section. 
 

Figure 1    GDP growth rates, 1999-2008, World Bank
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The origin of the better world economic growth predominantly in the industrial 

countries implies that the pull on agricultural demand will be much weaker than it would have 
been if it had originated in the developing countries where the scope for increases in 
consumption is still considerable. There is great contrast in the prospects of the two regions 
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with high relative concentrations of poverty and food insecurity, South Asia and sub-Saharan 
Africa: in the South Asia, a continuation of the relatively high GDP growth holds promise of 
positive impact on poverty alleviation and increases in food consumption. However, progress 
may be very limited in sub-Saharan Africa, with per caput incomes growing at only 1.5 
percent p.a. in the period to 2015. This is certainly better than in the past which was 
characterized by low and stagnant or declining incomes. However, it will be far from 
sufficient to make a significant dent on poverty and food insecurity. Of the other developing 
regions, the better prospects expected for Near East/North Africa, as well as the continued 
fairly rapid growth of East Asia (though lower than in the past), hold promise of some degree 
of resumption of growth in food trade.  

 
 The exogenous economic growth assumptions used here, together with the growth of 
population, are the major determinants of projected demand for food. One of the important 
questions we shall be asking below is the extent to which such projected food demand will be 
associated with reductions in undernourishment. Since the latter is more often than not closely 
correlated with poverty, a very relevant question is the extent to which the economic growth 
and development outlook used as exogenous assumption here is compatible with poverty  
reduction. We can speculate that in the several Asian countries, for which medium-high 
growth rates of per caput income are foreseen, poverty will be reduced in relative terms 
(percent of population) and often also in the absolute numbers of the population with incomes 
below the poverty lines. However, many countries, particularly those in sub-Saharan Africa 
may see little, if any, progress in the numbers of people in poverty. A similar broad 
conclusion concerning the incidence of poverty is reflected in the World Bank assessment. It 
concludes that “in many developing countries, progress in the fight against poverty is likely to 
fall short of the goal set by the international community, which calls for the percent of people 
in poverty to be reduced by half by 2015” (World Bank, 1999b). 

Population Growth Assumptions 
The latest assessment of world population prospects by the UN (UN, 1999) indicates 

that there is in prospect a rather drastic slowdown in world demographic growth. The data and 
projections are shown in Table 1. The world population of 5.75 billion of our base year (the 
three year average 1995/97) and the 6.05 billion of 2000 will grow to 7.15 billion by 2015, 
8.1 billion by 2030 and 8.9 billion by 2050. The growth rate of world population peaked in 
the second half of the 1960s at 2.1 percent p.a. and had fallen to 1.3 percent p.a. by the late 
1990s. Further deceleration will bring it down to 1.0 percent by 2015, to 0.7 percent in 2030 
and to 0.3 percent by 2050. 
 

The drastic fall in the growth rate notwithstanding, the absolute annual increments 
continue to be large. Seventy eight million persons were added to world population every year 
in the second half of the 1990s and the number will not have decreased much by 2015. Even 
by 2030 annual additions will still be 58 million. It is only by the middle of the century that 
these increments will have fallen to 30 million per year. Practically, all of these increases will 
be in the developing countries. Within the developing countries themselves there will be 
increasing differentiation. East Asia will be reaching zero growth towards the later years of 
the projection period. At the other extreme, sub-Saharan Africa’s population will still be 
growing at 2 percent p.a. in 2030, notwithstanding the rather drastic revisions in the growth 
rate1. In practice, by that time every third person added to world population will be in that 
region. By 2050, every second person added will be in sub-Saharan Africa. 
                                                 
1 It is tempting to think that a lower population growth rate in the low-income countries where population growth is 

high would be contributing to improved development. However, in the current projections, the reduced population 
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 The new population projections represent a rather fundamental change in the 
assumptions underlying this and other studies of food and agriculture futures. When the 
 
Table 1 Population and GDP data and projections 
 

 million annual increments (million) 

 1964 
/66 

1974 
/76 

1984 
/86 

1995 
/97 

2015 2030 1995 
-2000 

2010 
-2015 

2025 
-2030 

2045 
-2050 

World (UN) 3337 4075 4837 5745 7154 8112 78 72 58 30 
World (countries with FBS) 3327 4062 4823 5725 7126 8077 78 72 58 30 
   Developing countries  2298 2935 3613 4436 5778 6718 72 69 57 33 
     sub-Saharan Africa 230 300 400 542 852 1143 14 18 19 16 
     Near East/North Africa 159 208 274 361 517 633 8 8 7 5 
     Latin America and Carib. 247 318 397 483 625 719 8 7 6 3 
     South Asia 632 799 1001 1251 1651 1915 23 19 16 10 
     East Asia 1029 1310 1540 1800 2133 2307 20 16 9 -1 
  Industrial Countries 695 760 813 876 933 950 5 2 1 -1 
  Transition Countries 335 367 397 413 415 409 0 0 -1 -1 
 growth rates, percent per annum 
 population total GDP per caput GDP 
 1967 

-97 
1977 
-97 

1987 
-97 

1995/97 -
2015 

2015 
-2030 

95/97 
-2015 

2015 
-30 

95/97 
-2015 

2015 
-30 

95/97 
-2030 

World (countries with FBS) 1.7 1.6 1.5 1.2 0.8 3.1 3.6 2.0 2.7  2.3 
   Developing countries  2.1 2.0 1.8 1.4 1.0 4.8 5.4 3.4 4.3  3.8 
     sub-Saharan Africa 2.8 2.9 2.7 2.4 2.0 3.9 4.1 1.5 2.1  1.7 
     Near East/North Africa 2.7 2.7 2.4 1.9 1.4 3.7 4.0 1.7 2.7  2.1 
     Latin America and Carib. 2.1 1.9 1.8 1.4 0.9 3.7 4.2 2.3 3.2  2.7 
     South Asia 2.2 2.2 2.0 1.5 1.0 5.1 5.1 3.6 4.0  3.8 
     East Asia 1.7 1.5 1.3 0.9 0.5 5.8 6.3 4.9 5.7  5.3 
  Industrial Countries 0.7 0.7 0.7 0.3 0.1 2.6 2.7 2.3 2.6  2.4 
  Transition Countries  0.7 0.6 0.2 0.0 -0.1 3.1 4.0 3.1 4.1  3.5 

Source: Agriculture: Towards 2015/30, FAO, Table 2.4, p. 25 
 
earlier projections study to 2010 was being produced in 1992-93, the population projection of 
for 2010 was 7.2 billion. The new projections indicate 6.8 billion for the same year, 400 
million fewer people. In principle, the lower population projection used now should make for 
lower growth of demand and the production needed to meet this demand, ceteris paribus. 
Naturally, other things (incomes, poverty, pressures on resources and the environment) are 
not to be equal: the lower demographic growth itself will be a factor for change, e.g. if it 
contributes to higher incomes. In this exercise, we assume that whatever effects the lower 
population growth has on the overall economy have already been taken into account in the 
derivation of the income (or GDP) growth assumptions. The latter, just like the demographic 
projections, are assumptions exogenous to the food and agriculture projections proper. This is 

                                                                                                                                                        
growth rate is not always a harbinger of good things to come, because in some cases it occurs, at least in part, for 
the wrong reasons. This is the case of demographic slowdown due to increases in mortality and/or declines in life 
expectancy, either in relation to present values or to those that  would otherwise be in the projections. In the current 
projections, such cases of increased mortality and reduced life expectancy due to the AIDS epidemic are a rather 
significant component of the projected slowdown. Thus, “in the year 2015, the population of 29 African countries 
would be 698 million with AIDS, which is 61 million (or 8.1 per cent) fewer than it would have been in the absence 
of the AIDS epidemic” (UN, 1998). This percentage is projected to be very high in some countries, e.g. 19.8 
percent in Botswana or 12.6 percent in Kenya. 
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not entirely as it should be, but practical reasons preclude any explicit consideration of the 
interactions between population growth and development. 

Supply and Demand Projections 
By 2030, total agricultural production in the developing countries is projected to be 87 

percent higher than in 1995/97 (Figure 2), while the projected increase for meat is 120 percent 
and for all crops is 70 percent. About 80 percent of the crop production increase would 
continue to come from more intensive production (higher yie lds and cropping intensities), 
with the remainder coming from arable land expansion (120 million ha by 2030 or 12 percent 
more than at present). Yield growth will decelerate in response to lower production growth. 
Cereal yields are projected to increase by 1.0 percent p.a., compared with 2.5 percent p.a. over 
the preceding three decades (1.9 percent annually over the last decade). Yield levels will 
continue to show wide inter-country differences. Irrigation will play an increasingly important 
role in developing countries. At present, irrigated area contributes some 40 percent of total 
crop production (nearly 60 percent of cereal production). This share is expected to increase to 
47 percent by 2030. The irrigated area in developing countries is expected to grow by 23 
percent or 45 million ha, from 197 million in 1995/97 to 242 million ha in 2030. Fresh water 
needed for irrigated agriculture would increase by 12 percent by 2030. An increasing share of 
livestock production will take place in intensive livestock production systems. 
 

Partly in response to increasing environmental concerns in the society at large, forest 
management objectives will increasingly shift from wood production to protection of the 
environmental functions of forestry, including conservation of biological diversity. The role 
 
Figure 2 

 
of industrial forest plantations in providing roundwood will increase strongly. The slow down 
in the rate of deforestation, already seen in the early 1990s, is expected to continue in 
response to the expected slowdown in crop and livestock production as well as in wood 
production. Average world per caput consumption of fish continued to increase to about 16 kg 
in 1997, and could grow to 19-20 kg by 2030, raising total food use of fish to 150-60 million 
tons. The proportion of fish reduced to fishmeal and oil (at present some 30 million tons) is 
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likely to fall. The long-term yearly sustainable yield of marine capture fisheries is estimated at 
no more than around 100 million tons. The bulk of the increase in supply therefore will have 
to come from aquaculture. 
  

Projections of food demand indicate that average world per caput food consumption 
could grow further to 2960 and 3100 kcal in 2015 and 2030, respectively, importantly 
reflecting rising consumption in developing countries (2860 and 3020 kcal in 2015 and 2030, 
respectively). The latter would lead to further significant falls in the share of persons 
undernourished: to 10 percent in 2015 and to 6 percent in 2030. Demographic growth, 
however, means this would make for only modest declines in the absolute number of 
undernourished persons: 580 in 2015 and 400 million in 2030. This would imply that the 
World Food Summit goal of halving the number of number of undernourished persons (from 
830 million in 1990/92) no later than 2015, would only be reached towards 2030 (Figure 3). 
In particular in sub-Saharan Africa the number would remain stubbornly high (from 180 
million in 1995/97 to 165 million in 2030). 
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With the lower annual population growth (from 1.3 percent p.a. at present to 1.0 
percent by 2015 and 0.7 percent by 2030) and the gradual attainment of medium to high food 
consumption levels in several countries, the growth rate of the demand for food (and at the 
world level, also of production) will be lower than in the past. On the negative side however, 
there is the prospect that in several countries with severe incidence of undernourishment, the 
growth of the demand for food will be well below what would be required for significant 
improvement in their food security. At present, over 60 percent of the world population live in 
countries that have already attained medium to high levels of consumption per caput (over 
2700 kcal/person/day), including half of the population of the developing countries, which on 
average reached a food consumption of 2910 kcal. For these latter countries, a drastic 
deceleration in the annual growth of aggregate demand is foreseen: from 4.1 percent  over the 
last three decades to 1.7 percent over the projection period (with a 1.0 percent fall on account 
of lower population growth). Demand in the other developing countries is projected to 
continue to grow at 2.4 percent p.a. (2.9 percent over the last three decades). At the world 
level, demand (and production) growth is projected to fall from 2.2 percent p.a. to 1.5 percent 
(i.e. no more than the fall in population growth).    
 
 The continuing slow down in the growth of demand applies in varying degrees to 
individual commodities. Average world cereal food demand would stabilize in the range of 
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170-80 kg per person, with the consumption of wheat increasing and of rice declining 
somewhat. In all, world demand and production is projected to increase by nearly a billion 
tons  (from 1.84 in 1995/97 to 2.8 billion tons in 2030). Half of the increment will be for food 
and 44 percent for feed which would be the most dynamic element driving the world cereals 
sector. Notwithstanding their lower growth of cereal demand than in the past, the dependence 
of developing countries on cereal imports will continue to grow with net cereal imports 
reaching 200 million tons in 2015 and 270 million tons in 2030 (Figure 4). Cereal production 
in the traditional exporters (North America, Western Europe and Australia) would need to 
grow by 1.0 percent p.a. (compared with 1.7 percent over the last three decades) to meet 
developing countries’ import demand in addition to the exporter’s domestic needs. 
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 Meat consumption in the developing countries has been growing very fast over the last 
two decades (5.5 percent p.a.), and per caput consumption doubled from 11 kg in 1974/76 to 
23 kg in 1995/97. Much of the growth has taken place in a small number of countries. For 
example, excluding China and Brazil, annual growth was 3.5 percent, and per caput 
consumption went from 11 kg in 1974/76 to only 15 kg in 1995/97. For reasons stated before, 
future growth in developing countries is projected at a much lower rate of 2.7 percent, but at 
2.9 percent excluding China and Brazil. Per caput consumption could reach 35 kg by 2030. 
South Asia (including India) is projected to increase its per caput consumption of meat from 
5.5 kg in 1995/97 to 11.8 kg in 2030. Developing countries as a whole would become a major 
importer of meat and of milk and dairy products. Likewise, their net exports of oilseeds and 
oilseed products could decline, and their net exports of oilmeals could turn into net imports. 
Overall, the gradual erosion of their traditional surplus in agricultural trade would continue. In 
fact, the surplus has recently turned into a deficit; and a widening net trade deficit is 
projected.  
 
  

Caveats 
 There  are many caveats to an analysis of this nature.  The figures must be taken not as 
a forecast or prediction of what will happen, but as a projection based on current knowledge 
and reasonable assumptions about future prospects for income, population and technology 
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changes.  Already there are new population projections from the UN which further reduce the 
expected rates of growth in population.  This would reduce the rate of growth in consumption 
and in the required production to meet this demand.  There also are indications that the 
rapidly changing structure of the hog industry in China may accelerate the growth in feed 
demand in the medium term, which would change the path of cereal demand in this 
projection.  Also related to the speed of restructuring of farming systems in China, some 
analysts feel that a substantial quantity of cereals now held in small farm storage will be 
released and, thereby, reduce the import requirements of China over part of this projection 
period.  So the uncertainties of this nature could be offsetting in terms of supply and demand 
balances. This projection does not foresee a severe strain on resources to meet likely demands 
for food, but it also does not foresee that the World Food Summit target to reduce the number 
of undernourished by half by 2015 can be met without substantial additional efforts and 
resources to increase productivity and incomes in disadvantaged regions.  In short, a 
projection which indicates there will be enough food for all does not imply that everyone has 
enough food. 

Some Analytical Issues 
 
   Perhaps the first thing to ask about such a dismal outlook is whether the numbers are 
right.  If there is a measurement problem with estimating the number of undernourished, the 
situation could be better or possibly worse than these estimates suggest. Other analytical 
issues I wish to discuss relate more to strategies to alleviate hunger, including the linkages 
between hunger and poverty, between hunger and economic growth, and between agricultural 
growth and the alleviation of poverty and hunger.  I select these because they are tantalizing 
us and maybe they will tantalize you, or better still, if you already have the answers to these 
puzzles, it would save us a lot of time.   
 

Measurement of Undernourishment 
 There are many measures of nutritional status of populations, but the measure used by 
FAO for monitoring the WFS goal is the prevalence of undernourishment (Table 2). It is the 
percent of the population with food availability falling below 1.54 times the Basal Metabolic 
Rate (BMR). This level of intake (1.54*BMR, allowing for light activity) ranges from 1710-
1960 kcal/person/day in developing countries in 1995/97 and increasing as the proportion of 
adults in the population increase over time.  FAO estimates these percentages in the following 
steps: 
 

1. Estimate Daily Energy Supply (DES) for a nation from food balance sheet data. 
2. Estimate the proportion of the population that is undernourished by using the 

assumption that DES is log-normally distributed.  
3. Parameters of log-normal distribution are chosen to be consistent with estimates of 

variance in calorie consumption calculated from household food consumption 
surveys where available and with reference to income distributions and elasticities 
of calorie consumption for other countries.  

 
 A number of concerns have been raised about this method, including that there are 
measurement errors in food balance sheet data, that these do not measure calorie intake but 
only calorie availability, that the distribution of calorie availability among households is not 
measured accurately, that it does not measure the characteristics of the undernourished, and 
that when national surveys are not available to measure distribution of calorie consumption, 
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the proxy measures are not adequate. One alternative suggested is to take calorie consumption 
figures directly from nationally representative household survey data on food consumption.  
This is actually being tried in a project FAO has with IFPRI, but this also poses problems.  
Whatever alternative measure would be proposed, for FAO purposes in monitoring food 
insecurity, it has to be able to give figures at a national level at regular intervals that are 
comparable across time and across countries.  
 
 If you have the answer to this puzzle, it would be welcomed. We are currently 
organizing an International Scientific Conference on Methods of Measurement and 
Assessment of Food Deprivation and Under-nutrition, that is funded by contributions by the 
Dutch Government and will be held in mid-2002.  It will look at a range of measures, 
including those from food intake data, anthropometric data, and qualitative and indicative 
self-assessment survey data.  The idea is to have a broad exchange of ideas on methods and 
which is better for what kinds of monitoring and decision making.  If  ways can also be found 
to improve the regular monitoring that FAO must do, it would be very welcome. 
 

Table 2. Level and Trends in Prevalence of Undernourishment in Developing Countries 
 

 Region/sub-region Undernourished 
Population 
(millions) 

Percentage Share of Undernourished in 
Total Population, over Time. 

 1996-98  1978-81  1990-92 1996-98 
Developing countries 791.9 29 21 18 
Asia and Pacific 515.2 32 21 17 
East Asia  155.0 29 16 12 
Oceania 1.3 31 26 29 
Southeast Asia 64.7 26 18 13 
South Asia 294.2 38 27 23 
Latin America and Caribbean 54.9 13 13 11 
Caribbean 9.6 19 26 31 
Central America  6.6 20 17 20 
South America 33.6 14 14 10 
Near East and North Africa 35.9 9 8 10 
Near East  30.3 10 11 13 
North Africa  5.6 8 4 4 
Sub-Saharan Africa 185.9 38 35 34 
Central Africa 38.5 36 37 50 
East Africa 79.9 35 44 42 
Southern Africa 34.5 33 45 42 
West Africa 33.0 42 22 16 

 Source: FAO 
 

Hunger and Poverty 
 A number of important policy questions depend on the clear identification of the 
relationship between hunger and poverty.  While there is no doubt that poverty is the major 
determinant of hunger, the question of whether or not poverty alleviation is “adequate” for 
hunger alleviation is not as straight forward.  Turning to the other side of the coin, in what 
sense would hunger alleviation contribute to poverty alleviation? Consider the following 
arguments: 
 
1. According to the most widely used measures (with all their flaws) extreme poverty (income 
under US$ 1/day) is affecting 1.2 billion people, while undernourishment affects 0.8 billion. 
The undernourished belong to the poorest of the extreme poor; a majority of the extreme poor 
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is undernourished. By definition, they are food insecure.  If one considers the depth of poverty 
with the hungry being at the far end of the income distribution, poverty reduction (in terms of 
e.g. a headcount index) may not mean that hunger is also reduced.  You may have people just 
below but close to the poverty  line moving above it  
 
2. One often hears that “the poorest of the poor have labour as their only asset”. For the 
hungry however, even their labour is a very poor or non-existent asset; and their ability to 
earn a return on it is impaired, as shown in documented evidence on the relationship between 
nutrition and productivity. Thus, anti-poverty programmes operating through the labour 
markets will miss those who, on account of the effects of undernourishment and malnutrition,  
cannot take advantage of gainful employment opportunities which would help them escape 
poverty. The existence of nutritional traps stands in the way of poverty alleviation 
programmes.  
 
3. Reviews of the evidence on the propensity of poor people to buy calories out of increased 
income ( Behrman and Deolalikar) point to very low values for income elasticities even in the 
lowest income groups. This is not to say that the hungry spend very little of their additional 
income on food.  But they spend very little on acquiring additional calories. Rather, they 
appear to diversify into a greater variety of foods.  While the probability of data and 
methodological errors in deriving the results described above cannot be excluded, it is 
unlikely that those errors bias all the results in the same direction.   
 
 These results, if valid, require an explanation. First, if the choices made by individuals 
are informed choices, then it follows that even in poor societies people do not seem to regard 
inadequate calorie intakes by nutritionists’ standards as a serious problem. And/or populations 
may ‘adapt’ to low calorie intake in the long run. However, it is necessary to consider the 
possibility that the poor make an uninformed choice, i.e. that they are undernourished but do 
not realize it. This argument does make sense if one thinks about micro-nutrients and 
vitamins, since much of this knowledge is new even for nutritionists and is often not 
understood by lay people. In that case there may be high returns to making this knowledge 
available to the poor. Another possibility is that a shortage of calories manifests itself as 
lethargy or a propensity to fall sick. In that case, the nutrition shortfall may not be perceived 
for what it is and once again a case could be made for a role for public policy to make more 
food available, perhaps through a food for work program or through a targeted public 
distribution scheme.  
 
 Although still tentative, these results point to the possibility that anti-poverty 
programmes providing income support, may be ineffective in improving nutritional outcomes 
and, thus,  allowing the hungry to “stand on their own feet”. Those matters merit further 
investigation.  
 
 This type of evidence and reasoning is leading us toward a number of conclusions. 
First, alleviating hunger and malnutrition is essential for the success of other programmes and 
policies aiming at poverty alleviation. While education can also improve the marginal 
productivity of labour and increase labour returns, school attendance and performance is 
severely compromised by poor nutrition.  Thus, the efficacy of essential “weapons” 
considered in the fight against poverty is seriously compromised if hunger is not also targeted.  
 
 Second, the question of poverty and hunger alleviation is not of an “either/or” nature. 
Poverty is a multidimensional  concept. Although much of the debate on poverty has centered 
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around income poverty, income poverty is actually the end result of lack of access by the poor 
to productive assets (financial, physical, social).  While not denying the importance of 
improving access by the poor to these assets, what is important to point out is that for those 
poor who are hungry, hunger alleviation should be given particular attention within broad 
poverty reduction strategies, if improving access to other assets is to have an impact on 
poverty. By the same token, anti-poverty measures working through labour markets alone 
may not reach the poorest of the poor and to the most food insecure.  Thus, the need for safety 
nets, food for work, school meals, etc. is indicated.  
 
 Last but by no means least, the relationship between poverty and hunger is still under-
researched and both the academic and the donor community can do a lot for improving the 
understanding of it and preparing the basis for more informed policy making in this area. 
 

Hunger and Economic Growth 
 To what extent does undernourisment affect overall economic growth performance? 
When a significant proportion of the population is undernourished – and indeed, in 28 
countries totalling nearly half a billion people, from one to two thirds of the population is 
food insecure – can potential rates of GDP growth be curtailed?  As can be seen in Figure 5, a 
clear association between per capita GDP and nutrition measures can be observed.  But as we 
are all aware, correlation does not causality make. The nature of this relationship, with cause 
and effect maturing over long periods of time, makes it difficult to separate out the precise 
impact of nutrition on economic growth, and vice versa. 

 
Figure 5. Log of GDP per capita as a function of the DES per capita (kcal/day) 
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 Source: Arcand, J., Figure 1, page 8. 

 
 
 In a recent FAO study, Arcand indicates a strong relationship between economic 
growth and nutritional factors, as measured either by the prevalence of food inadequacy (PFI) 
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or the dietary energy supply (DES) per capita.  The impact of nutrition on economic growth 
appears to operate directly, through the impact of nutrition on labour productivity, and 
indirectly through health, measured as improvements in life expectancy. The paper 
demonstrates the existence of nutritional growth traps. The mean growth rate of countries 
having low levels of food inadequacy is about 3 times as high as mean growth rates in 
countries with high levels of food inadequacy. The study estimates show that a gap of 1.8 
percentage points in the annual per caput GDP growth rate can be accounted for by a country 
belonging to the high PFI group.  
 
 Arcand's results indicate that “raising the per capita Dietary Energy Supply (DES) to 
2770 kcal/day in those countries where it is below that level would increase the rate of per 
capita GDP growth by between 0.34 and 1.48 percentage points per year” 2, depending on the 
country and the method used. The DES has the strongest impact in countries with the highest 
prevalence of food insecurity, but this impact tapers off when moving to countries with a low 
prevalence of food insecurity. The conclusions of another recent study (Horton) imply that 
adult productivity losses arising from the combined effect of stunting, iodine deficiency and 
iron deficiency, are equivalent to about 3% of GDP every year in the countries analysed. 
These results are all consistent with findings by Bloom and Sachs, who looked at the role of 
demography and geography on economic growth and found that life expectancy at birth is 
associated with an increased rate of growth.  
 
 These studies, however, do not adequately take account of the reverse causality of 
growth on nutrition.  So they are not the final word, but their estimates of the impact of life 
expectancy and malnutrition on growth are indicators of the need for more research on the 
subject.  If further research can validate this effect and narrow the range of the GDP impacts, 
it would help greatly in accessing the economic payoff to investments in reducing hunger.  

Agriculture, Poverty, and Hunger 
 That agricultural growth is essential for overall economic growth in many developing 
countries, and especially the least developed countries, is evident from the sheer size of the 
agricultural sector in overall income, employment and trade. With the exception of countries 
with significant mineral resources, for most countries in Africa, agriculture is expected to be 
the major vehicle of savings and surplus generation which provides the basis for the 
development of other sectors.  
 
 Regarding hunger and extreme poverty, we would assert that (1) growth is essential 
for sustainable poverty reduction not least because the resources for anti-poverty policies and 
programmes can be only secured in a growing economy and (2) the sectoral structure of 
economic growth is also crucial for its impact on poverty and on human development. In 
particular, as more data on sustained growth periods and income distribution become 
available, evidence shows that (1) agricultural growth has a stronger impact on poverty 
reduction than does growth in other sectors (2) agricultural growth has beneficial impacts on 
both rural and urban poverty while growth in urban-based sectors does not have beneficial 
impacts on rural poverty. This last point is important as it suggests that the poverty alleviating 
impact of agricultural growth is not due merely to the fact that the poor are concentrated in 
rural areas but for other reasons as well.    
 

                                                 
2 See State of Food and Agriculture 2001, FAO, pp. 61-71 for more on this topic 
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 This is elaborated in more detail by FAO (2001a), but the paragraphs below 
summarize a conceptual justification for the statement that agricultural growth not only 
promotes sustainable overall economic growth but reduces poverty and hunger by increasing 
the returns to the principal asset owned by the poor in developing countries: i.e their labor.  
 
 Agricultural growth brought about by an increase in agricultural productivity, a 
dynamic export sector or a switch to higher value crops will raise profitability of farming and 
thus the incomes of those involved directly in the beneficiary (sub) sectors: land owners, 
agricultural workers.  It may also benefit those (sub) sectors up-stream or down-stream 
primary production: input producers or suppliers or those who process the additional output.  
Labour incomes increase either because those who were earlier unemployed may thereby find 
work while those already employed may find themselves working more hours.   
 
 A critical step in the process is where the additional incomes are spent. In the context 
of the rural sectors of developing countries, additional incomes, especially labour incomes, 
will be spent on foods such as milk, eggs and animal products but also on  non-food items 
such as the services of merchants, artisans, mechanics, simple farm implements and  utensils, 
all of which can be produced in the rural areas. The defining characteristic of these goods and 
services is that a lot of them are effectively non-tradable, are produced in rural areas and are 
intensive in unskilled labour. Because they are effectively non-tradable, their growth is 
constrained by the slow growth of demand in the local, rural market. As agricultural growth 
pushes through  that  barrier, their supply and hence demand for unskilled labour could grow 
thus helping the poor escape poverty. 
 
 That is precisely what the extra income from agricultural growth does: it creates 
demand for these locally non-tradable goods, provided this extra income is not hoarded or 
spent outside but is spent locally. Through such a process, a virtuous cycle is created, with 
agricultural and rural non-farm income growing. There is an increase in the demand for labour 
and this increases labour income including the incomes of the rural poor and food insecure. 
The process which removes demand constraints to the production of non-tradables is thus the 
same process that creates opportunities for poverty and hunger alleviation. 
 
 While the workings of such a process have been described at the local level, these can 
be extended to a country level context.  In countries where agriculture and the rural sector 
account for a large share of aggregate income and employment, a substantial and sustained 
increase in agricultural productivity and incomes can have important repercussions in the 
overall economy. For the promise to be fulfilled, consumption patterns of the direct 
beneficiaries of agricultural growth must be such that large shares of increments to income are 
spent on labour-intensive non tradable goods and services. The possibility of successive 
rounds of income generation (multiplier effect) originating in agricultural growth, is more 
likely in a society of smallholders, characteristic of Africa, where the most severe poverty and 
hunger problems exist. In fact, a recent study in 5 countries in sub-Saharan Africa shows that 
adding US$ 1.00 of new farm income, potentially increases total income in the local economy 
– beyond the initial $1.00 – by an additional $1.88 in Burkina Faso, by $1.48 in Zambia, by 
$1.24 to $1.48 in two locations in Senegal, and $0.96 in Niger. One reason for these higher 
multipliers is that African rural households earn income from a wider variety of sources than 
their counterparts in other parts of the world, and off-farm activities are particularly important 
to poor rural households.  The share of off-farm income in rural household income was as 
high as 45% in parts of Eastern and Southern Africa and the average over these regions and 
West Africa was about 42%.  
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 Income diversification is important for the rural poor. Crop production in marginal 
areas is subject to far more risk than in other parts of the world. For example, in some areas of 
Ethiopia, Zimbabwe, and Tanzania, the probability of total crop failure is close to 10 percent. 
In addition, due to high price volatility, crop income is highly variable. Non-farm income is 
important to all rural households, but is particularly important to poor rural households, who 
are more vulnerable. 
 
 Three key points should be noted.  First, it is obvious that large inequalities in the 
distribution of agricultural assets and income work against the virtuous circle and that 
favourable conditions (e.g. credit availability) should be in place for the expansion of  rural 
non-farm activities in response to increased demand.  
 
 Second, the poor have to be able to seize the opportunities provided by agricultural 
growth.  Widespread hunger implies low working capacity and the inability on the part of the 
hungry to seize opportunities for productive work. Lack of sufficient education and health, 
lack of access to credit, social exclusion or discrimination of any kind work against the ability 
of the poor to benefit from the process.  
 
 Third, for agricultural growth to be pro-poor, measures to increase the capital 
available to the poor—human, financial, physical, natural and social—are likely to pay big 
dividends in terms of their ability to lift themselves out of poverty. 

Conclusions 
 
 In reviewing conditions in countries that have had success in the alleviation of 
undernourishment during recent decades, four elements stand out as keys to success: overall 
economic growth, growth in agricultural output, peace and stability, and the existence of 
safety nets for the poorest in the population.  
 
 Despite the evidence of the critical role of agricultural growth in alleviation of poverty 
and hunger in developing countries, attention to this sector in national and international 
programs is extremely low.  Since the mid-1980s, there has been a progressive decline of 
investment in agricultural and rural development in these countries (more than 50 percent in 
real terms from 1986/90 to 1998).  Government budgets have been cut under adjustment 
programs and, in many countries, rural finance markets have collapsed, reducing the means 
available for farmers to access capital.  At the same time, there has been a decline in Official 
Development Assistance and, within the lending programs of the International Financing 
Institutions, a significant drop in the proportion of new loan commitments in support of 
agricultural and rural development.  Although foreign direct investment in developing 
countries has risen, it has largely by-passed low income countries and their rural areas. This 
shrinking investment in agricultural and rural development is eroding the assets on which 
future farm output and rural incomes depend. 
 
 Therefore, giving priority to agricultural and rural development will continue to be an 
FAO theme.  At the coming World Food Summit:fyl, two themes will be emphasized: 
mobilizing resources for agricultural and rural development and fostering political will to 
fight hunger.  Whatever declarations may emerge on these and related issues, it will still be 
important to tackle the issues related to how and where.  While more and better evidence will 
always be helpful, we feel there is ample evidence to promote the three main concepts 
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highlighted in this paper: 1) alleviating hunger and malutrition is important for the success of 
programs and policies aimed at poverty reduction, 2) hunger has an economic cost, especially 
in countries where a large share of the population is undernourished, and 3) with few 
exceptions, agricultural growth is the most effective path to reduction of poverty and hunger 
in least developed countries.  
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