


Contents

Institutions and Power Relations 107
21. Colonialism and Neocolonialism 109
22. Debt and International Power Relations 112
23. Political Freedoms  115
24. Income Inequality  118
25. Gender Inequality  122

Poverty  125
26. National Income per Capita  127
27. Extreme Poverty 131

Exacerbating Conditions and Events 135
28. Dependency Ratio 137
29. HIV/AIDS 140
30. Malaria 143
31. Health Expenditures per Capita 145
32. Unsafe Water and Poor Sanitation 148
33. International Trade and Primary Products 154
34. International Terms of  Trade  157
35. Terms-of-Trade Shocks  160
36. Food Trade 162
37. Food Price Shocks 165
38. Development Aid and Food Aid 168
39. War  174
40. Natural Disasters 178

Conclusion 181

Appendix 1. Map Data Sources 185
Appendix 2. Hunger Vulnerability Index 188
Notes 191
References 193
Index 199

List of  Maps vi
List of  Figures viii
List of  Tables x
List of  Boxes xi
Acknowledgments xiii

1. Introduction 1

Part I. Locating Hunger 11

Indicators of  Malnutrition 13
2. Food Availability 15
3. Prevalence of  Undernourishment (POU) 19
4. Micronutrient Malnutrition 26
5. Malnutrition and Obesity 32
6. Growth Failure 37
7. Household Poverty  43
8. The Hunger Vulnerability Index 51

Patterns of  Hunger within Countries 57
9. Child Growth Failure in Uruguay 59
10. Food Insecurity in the United States 63
11. Malnutrition in India and Mexico 67

Part II. The Sources of Hunger 71

National Resources  73
12. Population Growth  75
13. Arable Land per Capita 79
14. Environmental Systems Health 84
15. Human Resources: Literacy 86
16. Built Resources: Roads 88
17. Change in Resource Base 91
18. Climate Change  94

Technology 97
19. College and University Enrollment and 

Research and Development 99
20. Agricultural Technology: Fertilizer 103



3: Prevalence of 
Undernourishment (POU)

for which caloric availability at the household level is 
below the cutoff  point.

Map 3.1 presents a geography of  hunger based on 
the measured prevalence of  undernourishment. As a 
representation of  hunger, this map is clearly an im-
provement over map 2.1. It shows for example that hun-
ger is present in countries like Brazil and China where 
we know it exists despite national food suffi  ciency 
(map 2.1). Still, the undernourishment measure is an 
imperfect gauge of  hunger in the world. There are 
multiple concerns.

First, to obtain information on the availability of  
food in each country, the FAO relies on its food bal-
ance sheet data. As discussed in the text relating to 
map 2.1, these data are not reliable when a large share 
of  food is produced and consumed by small-scale pro-
ducers, as is the case in much of  Africa and Asia. Er-
rors in estimating production are compounded by poor 

The FAO is well aware of  the limitations of  food bal-
ance sheets as indicators of  hunger in the world. It has 
long recognized that food availability (map 2.1) does 
not reveal much about diff erences in diet among dif-
ferent people and regions in a country.7 In an attempt 
to better measure the frequency of  hunger in national 
populations, the FAO constructed an indicator called 
the prevalence of  undernourishment (POU). This measure 
is now used by many international agencies to track 
progress toward alleviating world hunger. The POU is 
calculated from three components: (1) an estimate of  
per capita food availability in a country; (2) an estimate 
of  the distribution of  available calories among house-
holds in the country; and (3) an estimate of  the mini-
mum daily caloric needs and caloric cutoff  points below 
which individuals could be labeled “undernourished.” 
With these data, the prevalence of  undernourishment 
can be calculated based on the share of  the population 

Map 3.1. Prevalence of undernourishment, 2002–4.
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information about postharvest losses from spoilage 
and waste (Blades 1980). To try to correct for errors in 
reported changes in food stocks, the FAO uses the aver-
age food availability for three-year periods to calculate 
its undernourishment fi gures. This averaging does not 
address chronically biased measurement of  production 
or spoilage.

The FAO is sensitive to these problems and their im-
plications for mapping food insecurity. The organiza-
tion acknowledges that errors in the estimate of  avail-
able food can cause dramatic diff erences in reported 
patterns of  undernourishment. For example, a 20% 
diff erence in the estimated food availability would be 
enough to alter the calculated undernourishment in a 
country from 7% to 64% of  the population depending 
on the level of  national food supply and inequality in 
distribution (Naiken 2003). As noted in the text accom-
panying map 2.1, reputable analysts consider errors in 
the measurement of  availability of  25% to be quite 
possible.

Aside from estimating food availability, calculating 
the prevalence of  undernourishment requires deter-
mining an individual’s minimum daily caloric needs. 
The FAO uses data on the age and gender mix of  a pop-
ulation to determine the minimum caloric requirement 
to support light activity for a “typical” person in a given 
country. The caloric cutoff  is then set somewhat below 
the average requirement on the grounds that many 
people who eat less than the average requirement do 
so because they require less food based on their per-
sonal metabolism or activity level. The lowest cutoff  
established by the FAO in its Sixth World Food Survey 
(FAO 1996) was 1790 calories for South Asia. The high-
est cutoff  was 1880 calories for East and Southeast Asia. 
While the cutoff  is based on nutritional science, there 
is considerable debate about whether the estimated ca-
loric requirements accurately refl ect the needs of  par-
ticular populations based on their activity levels, genetic 
makeup, and other factors (Smith 1998; Svedberg 1999). 
(See box 2.1 for examples of  diets in this calorie range.)

Uncertainty about the appropriate cutoff  point is 
troubling because the estimated prevalence of  under-
nourishment is extremely sensitive to the cutoff  point 
used in the calculation. For Sub-Saharan Africa, the FAO 
estimated the average per capita caloric requirement to 

be 2100 calories. Based on this average requirement, the 
cutoff  for Sub-Saharan Africa was set at 1800 calories. 
In 1991–92 the FAO calculated that 43% of  the African 
population was undernourished. If  the cutoff  had been 
set 10% higher, at 1980 calories, 51% of  the population 
would have been classifi ed as undernourished. Had the 
cutoff  been 10% lower, 34% of  the population would 
have been labeled undernourished. Since existing nutri-
tional studies could justify 10% increases or decreases 
in the cutoff , any estimate of  undernourishment from 
one third to one half  of  Africa’s population is equally 
valid under this method (Svedberg 1999).

Data on cutoff  points and the national food supply 
are debated, but information on the distribution of  food 
does not even exist in many countries. The FAO relies 
on a limited number of  household food consumption 
and expenditure surveys to determine the distribution 
of  available calories among households. It calculates the 
distribution of  food at one point in time and assumes 
that distribution within countries has not changed for 
as long as 30 years. Some authors have noted that the 
method used to calculate undernourishment exagger-
ates the range of  actual consumption levels, suggest-
ing that some people eat unrealistically high (or low) 
amounts. Others contend that the method does not 
fully capture the degree to which poverty, as opposed 
to food supply, results in hunger.8 In either case, the as-
sumption that distribution is fi xed over time means that 
change in food availability per person drives measured 
trends in undernourishment (Brown et al. 1995).

Even if  there were fl awless data, the FAO method 
of  measuring undernourishment would still obscure 
important aspects of  the hunger problem. This is be-
cause hunger may not be uniform within a household; 
its presence can come and go within a year; and it may 
exist even if  suffi  cient calories are consumed.

Individual Hunger versus Household 

Undernourishment 

The prevalence of  undernourishment as offi  cially mea-
sured estimates the share of  households without access 
to enough food to meet the caloric needs of  their mem-
bers. It does not measure the number of  undernour-
ished people directly. To come up with such a number, 
the FAO converts the percentage of  households with 



Prevalence of Undernourishment (POU)  21

inadequate food into estimates of  the absolute num-
ber of  people living in such households. But hunger is 
not necessarily shared equally in households. In many 
societies, for example, women are expected to “ab-
sorb” food shocks, and the particular nutritional needs 
of  children are often neglected. Around the world, 
women are more likely to go hungry than men, while 
children are more likely to be undernourished than 
adults. Because nutrition is not uniform within house-
holds, the undernourishment calculation may be blind 
to many who are hungry in households that appear to 
have “enough.”

Seasonal versus Annual Data

The poor are often rural people who rely on farming 
for their food needs. Such people often have plenty to 
eat in the months immediately after harvests, but face 
hunger in the weeks before the next harvest. This sea-
sonal hunger is not due to a failure to plan ahead. It 
is often caused by losses of  stored food due to pests 
and spoilage or by unfavorable swings in market prices 
(low prices when farmers sell staple foods at harvest 
but high prices when farmers buy food before the next 
harvest) (Ferro-Luzzi et al. 2001).

Averaging national food supply over three-year 
periods means that hunger that arises only every few 
years or seasonally each year is not captured in the un-
dernourishment indicator. For example, a hypotheti-
cal household in Africa whose members consumed 
1900 calories each day for a year would not be recorded 
as undernourished because their consumption exceeds 
the 1800-calorie cutoff  (though it is under the FAO’s 
2100-calorie average requirement). If  they continued to 
consume this much for two years, but then went with 
no food at all for 30 days, the household would still 
appear to have no “undernourishment.” The “extra” 
consumption over two years would have amounted 
to 73,000 calories per person, which is more than 
1800 calories a day for 30 days. If  the household’s daily 
consumption returned to over 1800 calories per per-
son for the rest of  the third year, the average caloric 
intake of  the household would exceed the cutoff . The 
members have obviously suff ered food insecurity, if  not 
hunger-related mortality, but the measure of  under-
nourishment would not have recorded a problem.

Malnutrition versus Undernourishment

In addition to caloric intake, people need protein and 
micronutrients to be well nourished. Failure to meet 
a threshold for caloric intake will leave a person hun-
gry, but lack of  specifi c nutrients such as iron, iodine, 
or Vitamin A can also have severe consequences for 
health, physical and mental development, and capac-
ity to work. By focusing on calories, the undernourish-
ment measure misses many forms of  malnutrition. A 
household could enjoy food security in terms of  the 
quantity of  food consumed but lack nutrition security 
because of  unbalanced diets (Benson 2004).

U N D E R N O U R I S H M E NT A S  A  M E A S U R E 

O F  H U N G E R

The FAO measure of  undernourishment is a better 
gauge of  hunger than national food availability, but 
with so many possible sources of  error, undernourish-
ment may be overstated in some places and understated 
elsewhere. Consider these data for India and Ethiopia. 
For 2002–4 the FAO reported that 20% of  India’s popu-
lation suff ered undernourishment while 46% of  Ethi-
opians were classifi ed as undernourished. However, 
when nutritional deprivation is gauged by body mass 
index, which uses weight and height to assess whether 
a person is underfed, then 41% of  Indian women and 
only 26% of  Ethiopian women would be classifi ed as 
suff ering hunger (WHO 2004c). Both measures reveal 
an intolerable degree of  food deprivation, but they give 
opposing impressions about where hunger is more 
widespread. They also imply large diff erences in the 
estimated total number of  hungry people.

The undernourishment data are often used to in-
dicate where hunger exists and how it is changing 
through time. Images like maps 3.1 and 3.2 are often 
presented to suggest general trends in the prevalence 
of  hunger, progress toward meeting the Millennium 
Development Goals, and areas of  the world that re-
quire particular attention. Since errors in measurement 
may not be consistent across regions, these maps may 
be misleading. For example, if  food availability is con-
sistently underreported in Africa, undernourishment 
in that region is overstated. Meanwhile, if  gender dis-
crimination causes particularly severe diff erences in 
nutrition within households in South Asia, hunger of  
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women will be understated there. Despite its weak-
nesses as a measure of  the number of  hungry people, 
the FAO measure of  undernourishment contributes 
to our understanding of  the geography of  hunger. 
Four useful functions of  the undernourishment mea-
sure are discussed below with reference to maps 3.1 
through 3.4.

1. Identifying general, global patterns of  hunger. Un-
dernourishment data are widely and eff ectively used 
to draw attention to global hunger and progress in 
its alleviation. These data are frequently used to cite 
the proportion of  people suff ering hunger (map 3.1), 
changes in that proportion (map 3.2), the total num-
ber of  undernourished people in the developing world 
(map 3.3), and changes in that number (map 3.4). 
While these fi gures are indicative rather than precise, 
they clarify some aspects about global patterns in hun-
ger. The exact numbers associated with map 3.3 are 
subject to error, but the impression that a large portion 
of  the world’s hungry people are found in India, China, 
and Central and Eastern Africa is reasonable. Similarly, 
from map 3.4 it is safe to conclude that eff orts to reduce 
the number of  hungry people have had more success 
in China and East Asia generally than in South Asia or 
Central and Eastern Africa. More specifi c conclusions 

about the hunger situation are diffi  cult to draw from 
the undernourishment data.

2. Contrasting rates of  undernourishment and numbers 
of  undernourished. Measuring hunger through “under-
nourishment” provides estimates of  both the share of  
the population that is undernourished and the number 
of  people in this condition.9 Reference to both the prev-
alence and the total number of  undernourished can be 
especially revealing in part because the two forms of  
the data sometimes leave very diff erent impressions of  
progress. Presenting both the frequency of  undernour-
ishment and the total population that is undernour-
ished can provide a nuanced view of  the problem, but 
presenting one or the other can be misleading.

Because populations are growing, it is possible for 
the share of  the population that is undernourished to 
fall (map 3.2), while the absolute number of  people 
suff ering undernourishment rises (map 3.4). For ex-
ample, between 1980 and 2004, the estimated number 
of  undernourished people in Bangladesh rose by about 
11 million, from 33 to 44 million. Since the population 
of  Bangladesh rose from 86 to 135 million, the share of  
the population that was undernourished fell from 39% 
to 30%. Table 3.1 and fi gure 3.1 give additional examples 
of  countries that have experienced increasing numbers 

Map 3.2. Change in share of population that is undernourished, 1980–2004.
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Map 3.3. Estimated number of undernourished people, 2002–4.

Map 3.4. Change in number of undernourished people, 1980–2004.

of  undernourished people, despite declining rates of  
undernourishment. One lesson from the FAO measure 
of  undernourishment is that consumers of  data about 
hunger must think carefully about both rates and ab-
solute numbers. Reductions in the prevalence of  un-

dernourishment are certainly better than increases, but 
the goal of  ending hunger requires a reduction in the 
absolute number of  hungry people.

3. Identifying hunger that is not caused by national 
food shortages. Comparing the map of  food availability 
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(map 2.1) with a map of  undernourishment (map 3.1) 
suggests where food deprivation persists in the pres-
ence of  abundance. We can see that the hungry in Bra-
zil are victims of  household poverty and its causes, not 
national food shortages. Indeed, food is more abundant 

in Brazil than in Uruguay, Chile, or Ecuador. But mea-
sured undernourishment is more prevalent in Brazil 
than in any of  these other South American countries. 
The maps show that poverty alleviation and redistribu-
tion are more critical elements of  a hunger strategy 

Figure 3.1. Undernourishment: change in number and change in prevalence (1979–81 to 2002–4). Source: FAO 2008c.

Table 3.1. Undernourishment: Number (in millions) and Prevalence

 Number   Percentage 

 undernourished  undernourished 

 1979–81 2002–4 1979–81 2002–4

Bangladesh 33.3 44.0 32 39 30 –23

Pakistan 23.6 37.5 59 29 24 –17

Cambodia 4.0 4.6 15 60 33 –45

Laos 1.0 1.1 10 33 19 –42

Philippines 12.9 14.6 13 27 18 –33

Yemen 3.2 7.6 138 39 38 –3

Uganda 4.1 4.8 17 33 19 –42

Guinea 1.5 2.0 33 32 24 –25

Togo 0.8 1.2 50 30 24 –20

Sudan 5.7 8.7 53 29 26 –10

Mozambique 7.1 8.3 17 59 44 –25

Honduras 1.1 1.6 45 31 23 –26

Bolivia 1.4 2.0 43 26 23 –12

Source: FAO 2008a, preliminary data for 2002–4.

Change in

number (%)

Change in 

percentage 
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for Brazil than are eff orts to raise food availability. In 
Africa, Nigeria stands out as a country where calories 
may be abundant, but distributional inequities result 
in undernourishment for millions of  people. In much 
of  the rest of  Africa, both low food supply and poverty 
may be breeding hunger.

4. Identifying worsening trends in hunger. The FAO’s 
measure of  undernourishment is widely used to chart 
trends in hunger across the developing world. Due to 
the limitations in the data on food distribution, the 
measure is probably more accurate in capturing wors-
ening trends in hunger than improvements. Because 
distribution is assumed to be constant in the FAO cal-
culation, increases in food availability always imply re-
ductions in measured undernourishment. Thus, coun-
tries with increasing availability of  food in map 2.2 all 
show declining rates of  undernourishment in map 3.2. 
In reality, increases in food availability probably alter 
food distribution. One would not expect the wealthiest 
households to consume more calories when more are 
available, since they already consume as much as they 
comfortably can. On the other hand, the very poorest 
households are also unlikely to consume very much of  
the additional food, because they are usually the last 
ones to see their capacity to buy food rise. Factors like 
low education, discrimination, and isolation which con-
tribute to their poverty and hunger also tend to keep 
these households from enjoying income growth. It is 

households that are poor, but not the poorest, that are 
most likely to experience increasing income and spend 
that income on food. If  the members of  these house-
holds had been consuming enough food to avoid un-
dernourishment, their increased consumption might 
imply little reduction in hunger. Yet, the prevalence of  
undernourishment calculation suggests that hunger 
will fall with added food availability.

Increases in food availability may or may not bring 
reductions in hunger, but falling food availability proba-
bly does increase it. When average food supplies fall, the 
wealthy need not reduce food consumption and those 
who are already undernourished often cannot reduce 
food consumption further and survive. Thus, less food 
available per person probably means that reductions in 
food consumption are concentrated among the poor 
who might have previously consumed just enough to 
avoid undernourishment. Given reduced national food 
supplies, marginally nourished people become under-
nourished. With this in mind, examination of  trends 
in undernourishment in map 3.2 suggests possible 
improvements in South Asia, where availabilities are 
growing, and almost certain worsening of  hunger in 
Central and Eastern Africa, where availabilities are de-
clining. Confi rming the actual patterns in hunger over 
time and space requires more direct measurement of  
individuals.
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