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18

Synthesis and Conclusions

18.1. INTRODUCTION

Chronic undernutrition is one of the most deplorable manifestations of the
poverty and deprivation that still plague millions of people in the world at the
beginning of the twenty-first century. There is wide agreement on this: in
November 1996, representatives of 186 countries signed a declaration at the
World Food Summit in Rome with the aim of halving the number of the
undernourished before the year 2015. Subsequently, various working groups
within the FAO, other international organizations, and national agencies
with a mandate in the world nutrition sphere, have begun to design strategies
on how to implement this resolution.

In order for any strategy to stand a possibility of accomplishing the object-
ive of halving undernutrition, a number of preconditions have to be fulfilled.
First, there has to be an agreement on what constitutes undernutrition and
how undernutrition should be defined and measured. In the absence of such
concretization, the objective of ‘halving’ the number of undernourished
people becomes inoperational and meaningless. Secondly, in order to direct
policy, the undernourished (as defined) have to be identified: who are they
and how many are they? We also have to know where they are, globally, na-
tionally, regionally, and by type of location (such as urban versus rural areas)
and when they are undernourished.We also have to understand why they are
undernourished.These are all necessary (although not sufficient; see below)
preconditions for improvement of the nutritional situation in the developing
countries through new policy initiatives.

Much of this book has been devoted to scrutinizing existing methods for
answering the questions posed above. In the following section (18.2) we shall
summarize the reasons why the FAO measurement approach is incapable of
providing appropriate answers to these questions. In section 18.3, the merits
and demerits of the only alternative approach—anthropometrics—are sum-
marized, and ways of improving on this method are discussed. In section
18.4, the focus is on findings concerning the role of (primary) undernutrition
relative to other forms of deprivation (such as illness) in explaining pre-
mature deaths and functional impairments.The main contrasts between SSA
and South Asia are the focal point in section 18.5. In section 18.6, the main
policy strategies for reducing poverty and undernutrition are summarized.



The chapter closes with some reflections on what it would take in resources
and political priorities, at the international as well as national levels, to
‘reduce hunger by half before 2015’, the bold and well-intended chief reso-
lution adopted at the World Food Summit.

18.2. WHY THE FAO MEASUREMENT APPROACH FAILS

The FAO is the only provider of estimates of the prevalence of overall under-
nutrition in the world that are purportedly comparable across countries and
over time.This is perhaps the chief reason why these estimates are so widely
cited and, also, why the FAO was honoured with the role as convenor of the
World Food Summit. The FAO estimation model is seemingly quite simple
and easy to comprehend at a superficial level. It contains only three para-
meters: national per-capita availability of calories, the distribution (function)
of calories across households, and a calorie requirement norm (a cut-off
point). On closer scrutiny, however, which was undertaken in Chapters 5–10
above, the FAO estimation model is not reliable and robust enough to pro-
vide policy-relevant information on any of the questions to which we need
answers.

18.2.1. The What Question

The general broad definition used by the FAO, and also WHO and the UNU,
is not subject to much controversy. Few would disagree with the notion that
an habitual calorie intake below the calorie expenditures required to work
enough to earn a (minimum) income and to maintain a body weight that is
consistent with health and mental and physical capabilities—the essence of
the FAO/WHO/UNU definition (see p. 21 above)—is inadequate.The prob-
lems arise when this general definition is to be operationalized. First, there
are several scientific issues concerning minimum energy requirements that
are unresolved and highly controversial, e.g. whether there is costless intra-
individual adaptation to low energy intake,what is the health-consistent min-
imum body weight, and how large are inter-racial differences in metabolism,
all of which the FAO has not resolved satisfactory. Secondly, minimum
energy expenditure requirement differs between individuals and households.
For individuals, it differs owing to differences in stature, body build and,
above all, in the kind of work they pursue in order to earn a living (as more
formally demonstrated in Chapter 3).Across households, which is the unit of
measurement in the FAO model, the per-capita calorie requirement also
differs, because of differences in age and sex composition.The FAO calorie
cut-off points, used to determine what undernutrition is, fail to take such dif-
ferences into proper consideration.
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18.2.2. The Who Question

The FAO does not purport that its aggregate estimation method can be used
to identify the individuals and/or households that are undernourished. The
method thus cannot be used as a screening device for targeted intervention,
which is one of the purposes for which we need indicators of undernutrition.
The method can only be used—at best—to obtain estimates of the share of a
large population that falls below what FAO considers to be an ‘acceptable’
minimum calorie intake. Inherent in the method is that some households are
erroneously classified as undernourished when they are not, while other
households are classified as well-nourished when in fact they are not.This is
because the FAO uses a single calorie cut-off point for all households, when,
in reality, minimum requirements vary across households for reasons stated
above (Chapter 9). The FAO freely admits this, but the organization claims
that the two errors tend to cancel out so that unbiased estimates of the share
of a population that is undernourished are obtained. If so, we are provided
with national estimates that could be used for targeting countries for inter-
vention, a worthwhile purpose for which nutrition indicators are needed.

In Chapter 5, a simple test was conducted that showed the FAO estimates
of the prevalence of undernutrition to be highly sensitive to relatively small
variations in the values (plus or minus 10 per cent) of the three parameters
that comprise the model.The test was conducted for the SSA countries, for
which the estimated parameter values contain the largest margin of uncer-
tainty. The test revealed that anything between 21 and 61 per cent of the
population in SSA falls out as undernourished, depending on the com-
bination of parameter values. In subsequent Chapters (6–9) the empirical
support for the plus/minus range of uncertainty was presented. The unam-
biguous conclusion is that, given the uncertainty of the appropriate parame-
ter values, the FAO method is not capable of producing estimates of the
prevalence of undernutrition in the African countries that are reliable enough
to have any policy relevance. The method is simply not robust enough; this
conclusion definitely holds for SSA, but is valid also for most other parts of
the world, including South Asia.

18.2.3. The Where Question

In order for targeted intervention to be feasible, the location of the under-
nourished has to be identified. In which parts of the world are they predomin-
antly found: in which countries, in which districts, in rural or urban areas? Up
until quite recently, the FAO had published only estimates of the prevalence
of undernutrition for five large geographical areas; this was the case in the
main document produced for the World Food Summit (FAOa 1996). Estim-
ates for such large aggregates of countries could have policy relevance for
some questions, such as whether the international organizations and the
bilateral donors concerned with undernutrition should concentrate their
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efforts mainly on SSA or South Asia. This is provided, of course, that the
FAO estimates give an accurate indication of where the undernutrition prob-
lems are the most pressing, which is not the case (see section 18.5.2 below).

As late as in 1996, the FAO considered its estimates of the prevalence of
undernutrition in individual countries too uncertain to be published—that
only broad aggregates in which the country errors (if random) tend to be off-
setting, were reliable enough. At the World Food Summit, it was widely, and
rightfully, claimed that more disaggregated estimates of incidence of under-
nutrition are needed to direct policy. In response to these demands, the FAO
published its estimates for individual countries shortly after the Summit in
the form of a poster (FAO 1997a). The FAO also expressed a readiness to
provide subnational estimates, if provided with a mandate and the required
funding (FAO 1997c).

As hopefully convincingly demonstrated in Chapters 5 to 10, the FAO
method is not reliable enough to provide policy-relevant estimates of the
prevalence of undernutrition, even at the broad regional level.There are sev-
eral conceptual and theoretical issues to be resolved, and data collection has
to be extended and improved, before anything ressembling reliable estimates
at this high level of aggregation, or for individual countries, can be obtained.
Some of these issues could be resolved if enough time and money were in-
vested, others probably not (Chapter 10). Moreover, there is also remaining
doubt as to whether the effort would be worthwhile, considering that altern-
ative estimation methods are more reliable.To apply the present, or a slightly
modified, version of the FAO model to estimate prevalence of undernutrition
at the subcountry level would be a waste of resources and time. The data
needs are simply enormous: not only would the inter-household distribution
of intakes in each and every district have to be estimated, but also the relation
of these distributions to the distributions of requirements.

18.2.4. The When Question

The when question can be divided into several subquestions to which one
needs answers in order to target interventions efficiently. One such question
is of when in life the risk of undernutrition is the highest. This question
cannot be answered with the FAO method, which is aimed at estimating the
availability of calories at the level of households, or rather large (income)
groups of households. The extent to which young children and women are
the main victims of undernutrition, which is a central question for many con-
cerned with nutrition, thus cannot be answered with the FAO measurement
approach (while it can with the anthropometric approach; see below). In fact,
the whole question of intra-household distribution of food is beyond the
reach of the FAO method.

For policy purposes, information is also needed on inter- and intra-year
variations in the prevalence of undernutrition in specific locations.These are
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yet more when questions that cannot be answered by the FAO methodology,
which is designed to allow for annual variations in aggregate food supplies
only. Changes over time in energy requirements and in the level and dis-
tribution of effective demand over food cannot be handled with the FAO
method.

18.2.5. The Why Question

In short, the FAO answer to the why question is that aggregate food supplies
are too low.With the FAO model about 90 per cent of the inter-country vari-
ation in the prevalence of undernutrition is explained by differences in estim-
ated per-capita availability of calories.The remaining 10 per cent are due to
(FAO) estimated differences in requirements following from differences
across countries in demographic composition and (slight) differences in the
distribution of calories across households within countries.

In various other tests, up to two-thirds of the variation in weight-for-age
failure for under-5-years-olds is explained by variables such as differences in
per-capita income, the degree of urbanization and a South-Asian dummy
variable (Chapter 14). Similar results have been obtained in several cross-
household investigations, where parental (adult) literacy and various public
services also turn out significant (see section 18.3.5).This type of explanat-
ory variable does not enter the FAO model; here aggregate food supply is the
only variable of significance.

The FAO further estimates that the total food availability failure in the de-
veloping countries corresponds to some 2–3 per cent of world food supplies.
This is roughly equal to the annual variations in the long-term trend of global
food production. Had global food availability—trade in main staple food
products is relatively free—been the predominant explanation for under-
nutrition, we would thus have seen little undernutrition in years of global
plenty and severe undernutrition in years of global shortage. No such swings
can be observed.To focus mainly on food availability, global or national, is to
ignore the nowadays widely shared view in almost all quarters—except for
the FAO—that poverty, or insufficient food entitlements (Sen 1981a), in
large sections of the population in many countries is the chief cause of under-
nutrition and other forms of human deprivation. To apply the availability-
biased model for estimation of prevalence of undernutrition is to start on the
wrong foot and proceed in the wrong (policy) direction.

18.3. WHY ANTHROPOMETRICS ARE PREFERABLE

The only alternative to the FAO (and related) approach(es) of estimating the
prevalence of undernutrition is the use of anthropometric indicators.1 With
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some modifications and extensions, to be suggested below, anthropometric
indicators do provide more accurate and meaningful answers to all the ques-
tions raised above.

18.3.1. The What Question

The basic advantages of the anthropometric approach are simplicity and ac-
curacy.The FAO method relies on estimates of energy intakes, requirements,
and the distribution of the two in large populations (countries),which are im-
possible to obtain with accuracy, as discussed at length in Chapters 8 and 9.
The anthropometric approach is based on the notion that when a person’s in-
take is below his/her calorie minimum expenditure requirement, this shows
up in body deformation, i.e. in low weight (for age or height) and growth
retardation (in children and adolescents). These deformations are easy and
inexpensive to measure at the level of individuals.

All this is not to say that the anthropometric method is devoid of problems
when it comes to answering the question of what undernutrition is. If one
adheres to the genetic-potential-for-growth paradigm of defining under-
nutrition, the individual’s height is the theoretically appropriate indicator of
habitual nutritional status before adulthood and a marker of the nutritional
history of adults.The problem is that the genetic potential for growth cannot
be observed at the level of individuals. The method thus cannot be used to
identify all those who have failed to reach their own potential for growth.
Within this paradigm, anthropometrics can only be used to estimate the
share of a population that fails, but much more accurately so than the FAO
approach.

If one adheres to the adjustment-and-adaptation paradigm, the anthropo-
metric approach is also relatively accurate for identifying undernutrition in
individuals. Within this paradigm, it is not height in relation to the indi-
vidual’s genetic potential that is the hallmark of undernutrition, but rather
the height (for age) below which there are measurable impairments in terms
of increased morbidity and mortality risk and functional incapability. If a cer-
tain individual is below the critical low height (or weight), there is only a few
per cent probability that this low height is attributed to undernutrition/illness
when the true explanation is low individual genetic potential for growth
(Chapters 11 and 13).

A common problem with all anthropometric measurements is that they do
not capture undernutrition in the sense of an unduly low level of physical act-
ivity. As observed by Martortell (1995), we do not know much about how
people (especially children) react to an insufficient calorie intake. Do they
start by losing weight and slowing-down growth, followed by reduced phys-
ical activity? Or is the first line of defence reduced activity followed by an-
thropometric failure? In the first case, anthropometrics capture also those
who are undernourished in the activity dimension, while this is not so in the
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second case (Chapter 13).Here there seems to be an urgent need for research
to determine in what sequence people react to low calorie intakes.

Yet another problem with anthropometrics is where to set the cut-off points
for ‘non-acceptable’deviations from norm heights and weights. If one accepts
the AA paradigm, and sees increased mortality risk as the most serious out-
come of undernutrition, the conventional cut-off points (2 SD below the ref-
erence mean for children) seem relevant. Several sample studies (reviewed
and summarized by Pelletier 1994) demonstrate significantly elevated mor-
tality risk below these cut-off points, and that the risk increases with addi-
tional failure. (It should further be recalled that the problems of defining the
weight for age, or height, that delineate undernutrition, are the same for the
FAO and the anthropometric approaches.) With the AA paradigm, under-
nutrition is simply a weight or height below which there is discernible in-
creased risk of premature mortality and/or health and functional impairments.

18.3.2. The Who Question

Until recently, the anthropometric approach was used almost exclusively to
estimate undernutrition among children under the age of five. Only during
the 1990s, have a few more systematic attempts been made to collect an-
thropometric observations also for women of reproductive age and, to a
very small extent, adolescents.These new data sets are far too few and non-
representative, however, for allowing comparisons with children at the coun-
try or district levels. Moreover, there are no anthropometric data for adult
males and old people of either sex. The anthropometric evidence available
today thus does not have sufficiently broad coverage to allow us to answer the
question of who the undernourished are.A number of extensions and refine-
ments are required.

First, and most obvious, the collection by the international organizations
of anthropometric data has to be extended to all age categories. This would
not only increase our knowledge of in what age/sex categories anthropometric
failure is the most prevalent.Today, it is often claimed that small children and
women are the chief victims of undernutrition. It may well be so, but this is
merely assumed rather than known (adolescents are a sensitive group not
sufficiently studied). In the endeavour to derive anthropometric norms for
adults, it is important that these are reasonably comparable with those applied
to small children.A related point is that it would be preferable if the anthropo-
metric status of all members of (randomly) selected households were estim-
ated at the same point in time. Such measurements would provide valuable
information on the allocation of resources within households as well as the
reasons for anthropometric failure of individuals (as suggested by Payne
1992).

Secondly, in order to increase our knowledge of who the undernourished
are and their number, sample sizes will have to be increased in many countries
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with large and diverse populations; the existing samples are often too small to
be representative. It also seems that more has to be done to ensure that the
reported age bias in the child populations is reduced in future collection of
anthropometric measures.2

Thirdly, on the question of how many or how large a share of a specific
population are undernourished, each of the three most commonly used an-
thropometrics indicators provides downward-biased figures.That is, none of
these indicators delineate all children who fail by one or more of the three
norms for stunting, underweight, and wasting. If each of these three failures
carries risks of impairment, which seems to be the case (Pelletier 1994), we
need an indicator that captures all children with at least one such failure.The
Composite Index of Anthropometric Failure (CIAF) proposed in Chapter
13, is such an indicator.

18.3.3. The Where Question

The anthropometric approach, focusing on individuals, allows a much more
detailed identification of where the undernourished are found than the ag-
gregate food-supply-based FAO approach. This is so especially if the an-
thropometric coverage is extended to include all age categories, as discussed
above.As of now we have estimates almost exclusively for children below the
age of five. For this age group we have a fairly good picture of where they are
found in terms of major geographical region (South Asia) and in what coun-
tries (India, Bangladesh, and some SSA countries). We also have fairly ex-
tensive evidence, showing that they are found predominantly in rural rather
than urban areas. There are also indications from some countries that there
are large variations in the prevalence of anthropometric failure across dis-
tricts within countries.

In order to allow more precise geographical identification, and targeting
when required, more detailed anthropometric observations are needed. At
present there are no anthropometric data by main districts in most countries.
If the detailed ‘hunger maps’ that were demanded at the World Food Summit
are to become reality, anthropometric observation must be extended to the
district level in all developing countries.

18.3.4. The When Question

The question of when in life people are at the greatest risk of becoming under-
nourished can only be answered if, again, the anthropometric measurement
coverage is extended to all age categories. As of now we only know that, by
the weight-for-age indicator for under-5-year-olds, there is a peak between
24 and 36 months of age. However, not only are we in need of anthro-
pometric assessment of all age categories, we also need longitudinal ob-
servations of the same individuals. Such observations are needed to answer
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the question of to what extent anthropometric failure early in life (below
the age of three or five) is the explanation for short stature in adulthood,
with the negative consequences for health and functions that this entails.
As of now, only a few such studies have been undertaken (Martorell
1995: p.19).

In order to monitor trends in prevalence of undernutrition in individual
countries, more frequent anthropometric assessment is required. As we
saw in Chapter 11, ‘time-trends’ for countries are estimated by the WHO/
UNICEF by interpolation between estimates for 2 (occasionally 3) years.
Since there are large annual fluctuations, experience for a few countries with
more frequent observations suggests that such ‘interpolated trends’ are
highly unreliable. There is also evidence from a few countries that suggests
large intra-year (seasonal) fluctuations in the incidence of anthropometric
failure. Again, to answer the question of when people are the most prone to
undernourishment, more frequent observation has to be undertaken in the
great majority of countries so as to facilitate efficient targeting in the time
dimension.

18.3.5. The Why Question

Despite the many attempts that have been made to isolate food inadequacy
and illness as the prime direct cause of anthropometric failure, little is known.
In the most deprived populations, the interaction between illness and food
inadequacy is simply too complex and entangled to allow reliable estimation
of what comes first.

The basal causes for undernutrition, as manifested in anthropometric fail-
ure, we know more about.There are two main sources of evidence.The first
is the cross-country investigations. The one reported in Chapter 14 above
found per-capita real income, the share of the population living in urban
areas, and a dummy variable for South Asian countries to explain almost two-
thirds of the inter-country variation in weight-for-age failure in young chil-
dren. This investigation did not find parental literacy and above-normal
provision of public services to be significantly correlated to prevalence of
anthropometric failure.The latter result does not, of course, prove that edu-
cation and public health services are unimportant for child health.Unfortun-
ately, the national data at hand are far too crude and unreliable for allowing
strong conclusions either way. However, that parents’ education and public
provision of basic services, as well as household income, are important for
child anthropometric performance is suggested by a large number of inter-
household investigations from several individual countries. More such stud-
ies based on refined data are required in order to obtain quantitatively more
precise knowledge on the relative importance of different ‘explanatory’ para-
meters in different parts of the world.
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18.4. UNDERNUTRITION VERSUS OTHER REASONS FOR
MORTALITY

Anthropometric failure as such, especially growth failure, in the wake of prim-
ary undernutrition (inadequate access to food) or secondary undernutrition
(initiated by illness), is considered by many as a non-acceptable state of
human deprivation. This is the position taken by adherents of the so-called
Genetic Potential paradigm of undernutrition. Others tend not to see growth
failure in itself as the (most) serious manifestation of undernutrition, prim-
ary or secondary, but rather the increased risk of health and functional im-
pairments that are associated with anthropometric failure below certain
levels. Among these risks, the elevated mortality risk is the best-studied one
and also the normatively most serious consequence of undernutrition ac-
cording to many observers.

18.4.1. Anthropometric Failure and Mortality Risk

There are by now more than a dozen sample studies from Africa and Asia that
show mortality risk to increase with the degree of anthropometric failure in
child populations. Some of these studies, but not all, find mortality risk to in-
crease more than proportionally with linear anthropometric failure. The
studies that have been undertaken so far have all used one or more of the four
indicators: being underweight, stunting, wasting, and arm circumference.
The best predictors for subsequent death have been being underweight and
arm circumference, while results for stunting and wasting are usually weak
or, in some studies, even non-existent. Overall, however, the results, includ-
ing those that are statistically significant, suggest relatively low prediction
power of all conventional anthropometric indicators.That is, each of the four
anthropometric indicators applied leads to large type I and type II errors (i.e.
a large share of the anthropometrically failed children do survive and many
of the children with normal anthropometric status do die).This implies that
the currently applied anthropometric indicators are relatively imprecise tar-
geting tools.

There are many possible explanations for this, but one likely reason is that
the conventional height and weight indicators are too ‘aggregated’ to allow
more precise prediction. For instance, children who are classified as ‘wasted’
by the conventional standards comprise three anthropometrical subsets: (i)
those who are wasted, but have normal height and weight for age, (ii) those
who are wasted and stunted and (iii) those who are wasted and stunted as
well as underweight. A priori, it seems plausible that the children in the third
category, with three anthropometric handicaps, face a higher mortality risk
than children in the first category,who are thin for their (above) normal height
‘only’.Also, the conventional height-for-age and weight-for-age classification
groups contain three subsets of failed children (see Chapter 13 for details).
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There is thus the possibility that a more disaggregated classification of chil-
dren according to anthropometric status would lead to smaller errors of both
types and, thus, that the screening power would increase and targeting would
become more efficient.The simplest possible test of this would be to recalcul-
ate the results obtained in some previous studies, using a more disaggregated
anthropometric classification of the children (into at least six groups).

18.4.2. Estimated Share of Deaths Attributable to Undernutrition

That undernutrition leads to anthropometric failures and that these failures
are associated with elevated mortality risk is not to say that all ‘excess’ child
deaths are caused by undernutrition. The tentative estimates derived in
Chapter 14 suggest that ‘only’ about one-third of all child deaths in SSA can
be attributed to anthropometric failure (by the conventional indicators); and
one-half in South Asia.These estimates thus suggest that two-thirds and half
of all child deaths in SSA and South Asia, respectively, are attributable to
other causes, mainly untreated but preventable and curable disease.

Moreover, that one-third of deaths in SSA are attributable to anthropo-
metric failure is not the same as saying that primary undernutrition is the
cause in all these cases. An unknown proportion of the anthropometrically
failed children are in this state because of illness rather than lack of access to
a sufficient amount of food.The one-third figure should thus be interpreted
as an upper-bound estimate of the share of children dying primarily because
of undernutrition. This observation is not intended to neglect the role of
undernutrition as opposed to disease as a cause of excessive child mortality
in SSA and South Asia. It is important, however, that, being primarily con-
cerned with nutrition, we do not lose sight of the fact that ill health, unrelated
to primary undernutrition, is also a major contributing factor to the human
deprivation manifested in the death of millions of children each year in the
developing countries.

18.5. CONTRASTING SUB-SAHARAN AFRICA AND 
SOUTH ASIA

According to all available assessments, a larger proportion of the populations
in SSA and South Asia suffer from undernutrition, illness, increased mortal-
ity risk, and most other forms of human deprivation than those elsewhere.
Also, in terms of absolute numbers of destitute people, these two regions
stand out.There are, however, marked differences between these two regions
along at least two dimensions, which may seem puzzling.

18.5.1. Puzzle One:Extent of Undernutrition, the FAO versus WHO

According to the FAO, the prevalence of undernutrition is by far the highest
in SSA (43 per cent), almost twice as high as in South Asia (22 per cent).
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According to the anthropometric indicators provided by WHO, the opposite
situation holds. The estimated rate of weight-for-age failure for young chil-
dren is 58 per cent in South Asia while ‘only’30 per cent in SSA (see Fig.1.1).
Three possible explanations to this puzzle have been examined in previous
chapters. One was that the norms used to delineate the undernourished in
the respective age categories are in some way distorted.The second was that
children fare much worse in relation to adults in South Asia than in SSA.The
third was that there are estimation biases in one or both data sets.

The first and second explanations were discharged. Although it has been
claimed by authoritative authors (Eveleth and Tanner 1990) that the poten-
tial for growth in children differs across ethnic groups, this is not the reason
why the prevalence of anthropometric failure for the under-fives is so much
higher in (most of) South Asia than in SSA. A very extensive data set, based
on observations of children in the most well-to-do Indian households, show
them to have approximately the same average potential for growth as African
as well as Caucasian children (Chapter 12). The hypothesis that children
should fare worse in comparison to adults in South Asia than children in SSA
was also found inconsistent with the data.The ratio of anthropometric-failure
prevalence in children to that in adult women is several times higher in SSA
than in South Asia (see Fig. 11.4). This implies that children in Africa are
worse off relative to adults than are children in South Asia, rather than the
other way around.

18.5.2. Answer to Puzzle One:The FAO Estimates for Africa are Biased

Having discharged two possible explanations for the ‘reversal puzzle’ when it
comes to conflicting FAO and WHO estimates of relative prevalence of
undernutrition in SSA and South Asia, respectively, a third explanation re-
mains.That is, the prevalence of undernutrition in SSA is overestimated with
the FAO method. The first reason we found for expecting this was that cal-
orie availability in this region is systematically underestimated by the FAO.
The acreage cultivated under major crops is underestimated,and most minor
food items are incompletely covered.The primitive average estimation tech-
niques used throughout Africa have previously been shown (in India and
Pakistan) to produce estimates that are on average about 25 per cent on the
low side (Chapter 6).

Secondly, a vast collection of calorie-consumption estimates obtained in
various types of household surveys of African populations that were
identified to have abnormally low intakes (this being the reason for the survey)
come up with per-capita calorie intake estimates that are on a par with the
FAO per-capita calorie availability estimates, which are claimed to represent
the normal state in the population (Chapter 7). Moreover, evidence from ad-
mittedly few and unreliable food-consumption surveys suggests that the
cost-efficiency of the calorie consumption in SSA is considerably lower than
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in South Asia. If, as claimed by the FAO, per-capita calorie consumption
in Africa is markedly lower than in South Asia, one would expect that the
African diet to be more concentrated on cheap calorie sources than in India;
the data suggest the opposite.

Thirdly, the anthropometric performance, not only of young children but
also for other age categories, is considerably better in Africa than in South
Asia. Especially women of reproductive age in Africa are less frequently
underweight and exceptionally short than are their South Asian counter-
parts. Moreover, the average adult stature, not only of women, but also of
men, is somewhat higher in Africa compared with South Asia (but this could
be for genetical reasons).The larger body mass of the average African person
is only consistent with a lower calorie intake if Africans spend less energy in
physical activity than South Asians.There is no conclusive evidence on relat-
ive levels of physical activity. All in all, however, the overwhelming evidence
suggests that the ‘reversal puzzle’ is explained by overestimation of the
prevalence of undernutrition in SSA by the FAO.3

18.5.3. Puzzle Two:Anthropometric Failure and Mortality Reversals

The estimated under-fives mortality rate in SSA is 177 compared with 124 in
South Asia. At the same time, the estimated anthropometric failure rates are
notably lower in Africa than in South Asia.By the most frequently used indic-
ator, weight-for-age, the failure incidence in Africa is only about half that in
South Asia (Chapter 11).There are several hypothetical explanations for this
‘puzzle’.One is that there are biases and errors in the estimates for the African
region, where all statistics are of especially dubious quality. Another is that
the disease environment is worse in SSA than in South Asia, while nutrition
is better. A third is that whatever the relative prevalence of disease vectors in
the two regions, primary-health care provision is less adequate in Africa than
in South Asia, leading to a higher mortality/morbidity ratio in the former.

There are no doubt errors in the estimated mortality rates for the African
region, and in addition, the estimated anthropometric failure rates are un-
reliable.This cannot be the main reason for the reversal puzzle, however.The
average mortality and anthropometric failure estimates for the African region
are obtained by weighting individual country estimates. Since the latter are
obtained independently of each other, and almost every single individual SSA
country has an estimated higher mortality rate and a lower anthropometric-
failure rate than India and Bangladesh, the two dominant countries in South
Asia, there is reason to expect that the ‘average’ figures do reflect reasonably
correct relative orders of magnitude. There are no data on the relative pre-
valence of fatal diseases in the two regions, which makes it impossible to in-
vestigate this hypothesis at present. (Hopefully, the updated and revised
forthcoming WHO/IBRD estimates of the global burden of disease will
throw new light on this issue.)
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18.5.4. Answer to Puzzle Two: Inadequate Health-care in SSA

Although not perhaps the whole answer, much of the excess mortality in SSA
as compared with South Asia must be the relatively less adequate provision of
primary health care and other public services that has been shown in many
studies to have a bearing on child-survival chances. The African countries
do not spend less on health care (and education) than the South Asian coun-
tries, and not less than China, which has an excellent health record for its low
income (Chapter 16). The main problems in the African region seem to be
the uneven allocation of the public health services within the countries and
the low quality of the services provided.

By almost every statistic on the populations’ access to various (public) ser-
vices, the share is smaller in Africa than in South Asia. Moreover, the dispar-
ity between rural and urban areas is especially large in the African countries.
The poor quality of the services is indicated by two sets of observations. One
is the (admittedly somewhat subjective) assessments made by various ex-
perts in the field. The other is that in the cross-country regressions used to
estimate determinants of U5MR, the dummy variable for SSA countries,
comes out as significant when other influences are controlled for (including
access to public services). Also, all the individual countries that fell out as
significant outliers were African (Chapter 15). Inadequate health-care facil-
ities thus seem to be the prime suspect for the exceptionally high child mor-
tality rates in SSA, while undernutrition is a relatively smaller problem than
in South Asia.

18.6. THE POLICY ROUTES AHEAD

To understand what undernutrition is and, consequently, most appropriately
measured, to know who and how many the undernourished are, where they
are found and when undernutrition is the most severe, and why there is under-
nutrition, are necessary preconditions for remedying the problem. This
knowledge is by no means sufficient.We also need insight into which policy
routes are the most promising, and a political will to pursue these policies.

With some simplification, one may argue that there are two main policy
strategies for alleviating undernutrition and other related forms of human
deprivation in the two regions where these are the most pressing, SSA and
South Asia. One is to rely more heavily on broad-based public actions in the
nutrition, health and education spheres.4 The other is to focus on policies
primarily aimed at enhancing overall economic growth.

18.6.1. Public Action:Policy Requirements and Prospects

There is a fair amount of evidence suggesting that significant reductions in
child mortality and anthropometric failure can be accomplished through
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public provision of basic health care and education also in relatively poor
countries. This is shown by the experiences of several individual countries,
such as Costa Rica, Jamaica, and Sri Lanka (and the State of Kerala in India).
Also, cross-country regressions (Chapter 15) demonstrate statistically
significant correlations between provision of public services, over and above
what is normal for the respective country’s income level, and low child mor-
tality rates. There is also a highly significant negative correlation between
urbanization and prevalence of anthropometric failure, most likely reflecting
the fact that in most developing countries, public-health and education facil-
ities are heavily concentrated in urban areas. These correlations thus cor-
roborate the rather obvious, i.e. that if more resources are spent on primary
health care and education, this leads to better health and a lower mortality
risk—unless of course, these resources are totally inefficiently used.

In most African countries, there is no lack of opportunity—in the purely
technical sense—for reallocating a substantially larger share of current gov-
ernment expenditures to health and education.Large shares of these expend-
itures are now ‘wasted’ on subsidies to loss-making government enterprises,
and wages and salaries to a bloated public labour force engaged in non-
essential activities, or, at worst, ghost workers. There is little doubt that im-
provements in terms of health and nutrition could be accomplished with
existing means, but this would require a fundamental change in political pri-
orities that we so far have seen little of in most African countries.

18.6.2. Economic Growth:Policy Requirements and Prospects

Whatever improvement in social indicators could be accomplished through
budget reallocations alone, these would be once-and-for-all gains, of a mag-
nitude far short of what would be acceptable in the long term. If truly sub-
stantial improvements are to be accomplished, economic growth has to be
restored throughout Africa. Only with much higher per-capita real incomes
can the resources for the finance of sufficiently large provision of health and
education services be mobilized on the supply side and sufficient demand be
generated in the population (Chapter 17). Moreover, in order for economic
poverty to decline, growth of total GDP has to be in the 5–6 per cent range in
the SSA countries (for present population growth rates and distributions of
incomes).

The prospects for substantial growth in the African countries in the near
future seem bleak if judged by the findings on determinants of growth in re-
cent empirical research. Of all the growth-enhancing factors identified, only
a few can be altered in the short term, such as the real exchange rate and the
government budget deficit. Most crucial constraints on growth can be lifted
in the long term only, such as inadequate property rights and their enforce-
ment, widespread corruption, inadequate infrastructure, dependence on
(inefficient) foreign aid and primary-product exports, low levels of education
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(human capital), and a small and misallocated physical capital stock. Still
other significant factors contributing to low growth are impossible to change
at all, e.g. high ethnic diversity, being land-locked, and having a long distance
to main markets, or through very drastic action (redrawing borders and eth-
nic cleansing). In terms of all these medium- and long-term constraints on
growth, as well as the irrevocable ones, most African countries have inher-
ently low potential for growth.

The World Bank’s projection for only minuscule per-capita growth in SSA
for the next decade is unfortunately realistic in the light of the findings in re-
cent quantitative growth research. This, however, in no way invalidates the
fact that only through rapid growth is there a possibility of improving sub-
stantially the quality of life for the great majority of Africans. Moreover, that
the growth potential is low, does not mean that no growth can be achieved.To
accomplish relatively high growth is a long-term prospect, but if this is ever to
be realized, the process has to start at some point, and the sooner the better.
Otherwise, there is a high risk that poverty and undernutrition will become
endemic forever in Africa. It is also noteworthy that there seems to be no
major trade-off between public action in the ‘social’ spheres and growth-
enhancing policies over a considerable range. Improved health and education
have repeatedly been demonstrated to create human capital that is a crucial
positive determinant for growth.

18.7. THE FAO PLAN FOR ACTION: A CRITICAL ASSESSMENT

Declarations and resolutions, even when signed by high-level representatives
of 186 countries at the World Food Summit, do not themselves resolve the
nutrition problems in the developing countries.5 They are none the less im-
portant for focusing attention—worldwide—on a grave problem and, at best,
they may strengthen the political forces in some countries that take the situ-
ation of the most deprived population segments seriously. At the very best,
the ‘Plan of Action’ adopted on this occasion may help direct policy in the
right direction. We shall therefore end this chapter, and the book, by scruti-
nizing the objectives and means agreed upon in Rome.

The chief objective in the Rome Declaration of World Food Security, adopted
at the Summit, is to reduce ‘the number of undernourished people to half the
present level no later than 2015’ (FAO 1997b: p.83). From the perspective of
developments over the past 20 years, this could be a tall order, if one is to
judge by the FAO estimates of the scope and location of the undernutrition
problem. As we have argued at length in previous chapters, these estimates
are fictions, but let us nevertheless take the estimated 841 million under-
nourished as the starting point for an explorative discussion of what is re-
quired to meet the 2015 objective. The 841 million make up 20 per cent of
the population in the ‘developing’ countries, at about 4.1 billion (FAOa
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1996: table 14).To reduce the number of ‘undernourished’ to 420 million in
the year 2015, taking a projected annual population growth rate of approxim-
ately 1.5 per cent into account,6 implies that the share of undernourished
people has to drop to about 7 per cent.This, in turn, entails a decline by two-
thirds from the present 20 per cent.The FAO estimates suggest that between
1969/71 and 1990/2, the share of undernourished people declined from 34
to 20 per cent.The ambition is thus to speed up the reduction rate substan-
tially. This raises two questions: (i) where is the reduction to take place and
(ii) by what means.

18.7.1. Reduction of Undernutrition: Where?

The main documents from the World Food Summit, the 6th World Food Sur-
vey (FAOa 1996), the Declaration of World Food Security and the Plan of Action
(FAO 1997b), are all silent on the question of where the main reductions in
undernutrition are supposed to take place. If there are no restrictions on
‘where’, the objective is much more easily attained than if, for instance, the
objective is to reduce the share of undernourished people by half in all major
regions (such as SSA and South Asia),or in all individual developing countries.

With no restrictions on ‘where’, the 2015 objective stands a fair chance of
being reached, even in the absence of any new or more forceful policies dir-
ected to the poverty-cum-undernutrition problem.What is required, then, is
basically that past trends in, first and foremost, China, East, and South-East
Asia continue for another decade and a half. By the FAO estimates, the share
of the population that went undernourished in this large region, with a pre-
sent population of approximately 1.7 billion, dropped from 41 per cent in
1969/ 71 to 16 per cent in 1990/2 (FAOa 1996: table 14). In terms of ab-
solute numbers of people, this corresponds to a decline from approximately
480 million undernourished to 270 million over this 22-year period, or a re-
duction by more than 200 million.

By simply extrapolating this downward trend, estimated undernutrition in
this large region will be, if not eliminated, down to relatively low numbers by
the year 2015. Postulating some reductions also in the Middle East, North
Africa, and Latin America, the objective would be more or less accomplished.
As suggested by Fig. 18.1, a halving of the number of undernourished people
in China, East, and South-East Asia, the Middle East, North Africa, and
Latin America (labelled ‘other developing regions’ in the figure), from an es-
timated 370 million in 1990/2 to 185 million in 2015,‘only’ requires that past
trends continue for another 15 years. One big ‘if ’ in this scenario is, of course,
whether the financial turmoil in parts of Asia in 1997–9 turns out to be a tem-
porary phenomenon, or marks a downward shift in long-term economic
growth rates.This remains to be seen.

However, even if the optimistic scenario painted above comes true, the
objective to reduce the number of ‘undernourished’ by 420 million must
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substantially involve both SSA and South Asia. The ‘historical’ trends for
these two regions do not point at easy, ‘business-as-usual’ solutions. In South
Asia, the share of the population that were undernourished declined from an
estimated 34 to 22 per cent, while the absolute number fell from about 300
million in 1979/81 to 255 million in 1990/2, according to the FAO. If this
trend continues for another 20 years, the number of undernourished in the
region will be reduced by half by 2015.

In South Asia, it should be noted, there has not been a consistent down-
ward trend in the number of undernourished as estimated by the FAO; be-
tween 1969/71 and 1979/81, there was an increase (Fig. 18.1). What will
happen up to 2015 is open to speculation, but hinges a lot on future develop-
ments in India, by far the biggest country in the region. If the economic re-
forms initiated in 1991 are continued and extended, there is a good chance
that economic growth will accelerate (which has as yet not happened) and the
number of undernourished (however measured) substantially reduced. But
whether the latter will happen also depends on the content of growth. If not,
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more will be done in the future to involve the poorest population segments
through public provision of education and basic health care (see Drèze and
Sen 1995), even high growth may not be enough to alleviate poverty and
undernutrition (however defined and measured) in this region.

However, whatever happens in South Asia, the biggest challenge is found
in SSA, if one is inclined to believe in the FAO estimates. According to these
estimates, the share of the population that went undernourished in SSA has
increased from 38 to 43 per cent during the past 20 years.7 In absolute terms,
which is what matters the most here, the estimated number of under-
nourished people doubled, to above 200 million. A straight extrapolation of
this trend up to 2015 gives a number of undernourished of about 350 million
(Fig. 18.1).The order of magnitude of this number clearly indicates that the
past trend in this region has to be reversed if the 420 million reduction glob-
ally is to be realized.This, in turn, requires new policies, and a crucial ques-
tion is—consequently—what ‘new’ policy actions the FAO recommends in
general and for SSA in particular.

If, alternatively, the objective of the Rome Declaration is to reduce the
number of undernourished by half—as measured by the number of children
who are underweight—the main ‘action’ has to be in South India rather than
in SSA.8 As revealed by Fig. 18.2, more than half the underweight children in
the world are found in South Asia and ‘only’ some 18 per cent in SSA (in
1995). Moreover, if a decline in the numbers has taken place in South Asia
during the past 20 years, it is minuscule. In SSA the number has increased
over this period.These numbers point to the fact that if the 2015 objective is
to be reached in terms of reduction of underweight children, past trends have
to be significantly altered, which require new policies. Again, it becomes
interesting as to what new policy alternatives are advanced in the FAO Plan
of Action.

18.7.2. Reduction of Undernutrition: How?

The brief Declaration of World Food Security, the main official summary ana-
lysis of the undernutrition problem and the proposed solutions, was pre-
pared by the FAO and underwritten by the delegations at the Summit in
Rome. In this document, one finds many general statements that are not at
odds with the policy analysis conducted in Part V of this study. It is rightfully
argued that ‘Attaining food security is a complex task for which the primary
responsibility rests with individual governments’ . . . and that ‘continued in-
adequacy of household and national income to purchase food’ is a main
reason for undernutrition and that ‘poverty eradication is critical to improve
access to food’. The document also mentions ‘equitable distribution of in-
come’ and ‘access to health care and education’ as being important for allevi-
ating undernutrition. Quite obviously, the Declaration (after all, it is a FAO
document) also stresses that increased food production ‘must be undertaken’.
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All in all, however, this short document (three pages) gives a balanced and
non-controversial view—although very general—of what are reasons for and,
consequently, solutions to undernutrition (or food insecurity).

The Plan of Action is much more detailed: it lists 27 specific objectives and
some 250 one-to-two line proposals for ‘action’.This document is also more
amenable to objections. A first critique is that the recommendations are ei-
ther at a very high level of abstraction or concern details in the poverty-cum-
undernutrition complex, and not much in between. On the highly general
level, the Plan stresses the need for peace, human rights, democracy, equal
opportunity, and stable economic conditions. It also sets as one objective to
eradicate, not only poverty, but also inequality (the latter objective must be the
boldest and most far-reaching claim for a new world order stated so far in an
international-organization policy document). Most of these are fine object-
ives, or visions; the problem is that the Plan is silent on how all this should be
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accomplished. As noted in the Declaration, the responsibility for the accom-
plishment of these objectives rests with individual governments, and many of
these (who have also signed the Plan) have in the past revealed completely
other preferences.

Secondly, when it comes to the more specific objectives and recommenda-
tions for action, most of these are more or less directly focused on how to in-
crease food production. The Plan is thus heavily biased towards seeing the
world nutrition problems as ‘food availability failures’ rather than income or
‘entitlement failures’ (although the latter aspects are not totally ignored).The
FAO view has thus been allowed to dominate the Plan, although it was nego-
tiated with several other ‘stakeholders’, for whom food production has a less
dominate role in explaining nutrition. Moreover, the ‘availability’ approach
favoured in the document is not substantiated with analysis. Increased food
production by those who are undernourished could be one way to reduce
undernutrition, but the questions of how to reach these, by what means, and
to what extent that would be sufficient are not discussed in the Plan.

A third (related) objection to the Plan is that there is no mention, let alone
analysis, of how poverty is to be alleviated and the need for (i) higher incomes
(growth) and (ii) more concern for the most deprived population segments
in the allocation of government expenditures in the most afflicted countries
(in SSA and South Asia). Such an analysis (see Chapters 14–17) would have
to address the question why more than half the 186 governments who signed
the Plan in fact pursue growth-detrimental economic policies and allocate
only minuscule shares of the budget to basic health care, primary education,
and other public services in rural areas. The question of how substantial
poverty reduction and nutrition improvement are to come about without
growth, especially in SSA, where the FAO’s own estimates suggest under-
nutrition is the most rampant, is simply ignored.The terms economic growth,
real income, and political priorities are not even mentioned.The FAO is ob-
viously not prepared to express even the slightest critique of specific govern-
ments or policies, in the way the World Bank and the IMF constantly do.9

Fourthly, there is no reflection of an awareness of the possibility that the
fundamental reasons for ‘undernutrition’ are different in different parts of
the world and also across countries. For instance, the analysis in Chapters
14–16 above at least tentatively suggests that in SSA, the chief human prob-
lem is not low supply of food and primary undernutrition, but rather grossly
inadequate health care for large sections of the population. In South Asia,
where the anthropometric status of the population is far worse than in Africa,
while mortality is considerably lower, primary undernutrition is a chief sus-
pect for the overall deprivation. Any ‘plan of action’ that fails to recognize
such differences over space (and time) is doomed to fail.

In sum, the Plan is a non-analytical, highly political document. Airy ab-
stract ‘visions’ are listed next to one or two-sentence proposals for the need of
better food storage, etc.Almost every short proposal is a claim for ‘better’ and
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‘more’, but there is no analysis of the ways in which all these big and small
issues are related and what policy reorientations are needed to accomplish
the objectives. Similarly, there is no discussion of political priorities: what
kind of macroeconomic environment is required to make all the items on the
‘shopping list’ feasible to implement? Of course, the Plan is the result of a
long and tedious political negotiation process involving representatives of
186 highly diverse governments and countries. A ‘plan of action’ that could
be agreed to, without too many reservations,10 has to be rather general and
sweeping.This document,however,has gone so far in this direction that it has
become close to empty.

18.7.3. Final Remark

Undernutrition, excessive morbidity, mortality, and illiteracy, are all mani-
festations of widespread poverty in large parts of the developing world.There
are therefore no partial, sector- or problem-specific final solutions. Under-
nutrition cannot be resolved through increases in food supply only; fatal ill-
ness cannot be eliminated through vaccination and primary health-care
provision; literacy alone is not sufficient to ensure good nutrition and health.
The nutritional status of a household is affected by access to food, but also by
health care and education. Health status is affected by provision of medical
services, but also by nutrition and education. Educationability, in turn,
depends on nutrition and health status. In short, all the major markers of
human deprivation are part and parcel of the same overall problems: low
income and government misallocation of scarce public resources. This has
been said before and is accepted in most quarters, although not in the FAO
Plan of Action.This is why the ‘policy strategy’ contained in this Plan is non-
sensical. Any strategy that should stand a chance of becoming successful
has to be directed towards the roots of the poverty problem, not at the
symptoms.

NOTES

1. By related approaches we mean estimations based on food consumption
estimates in the sample population related to estimated requirements (see
Chapter 7).

2. There is no known method for coming to grips with the bias in reported age. A
common practice is to exclude observations for children for which no verifiable
birth certificate is available.This, however, carries the risk that there will be a se-
lection bias in that children from the poorest and least-educated households will
be over-represented in the excluded group. If these children are more frequently
failed, there will also be selection bias in the anthropometric estimates.

3. It is also possible that the FAO has underestimated the prevalence of under-
nutrition in South Asia, at 22 per cent, in relation to that in China and South-East
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Asia (at 16 per cent). Other indicators suggest a larger discrepancy, but a detailed
answer to this ‘puzzle’ has to await further investigation.

4. It may be argued that there is a third policy route: interventions through narrowly
targeted programs in order to help the most seriously affected people in specific
locations. There are two main reasons why this alternative has not been con-
sidered seriously in previous chapters.The first is that the scope of the health and
nutrition problems, as judged by the incidence of anthropometric failure among
children in most African countries, and even more so in India and Bangladesh, is
too large for narrow targeting programs to be meaningful on a national scale.
When half the population, or more, is the target group, broad-based interven-
tions are warranted.The other reason is that few fully-fledged nutrition programs
have been carried out in SSA and even fewer have been properly evaluated. (See
Jennings et al. 1991,Gillespie et al. 1996,Gillespie and Manson 1991,ACC/SCN
1997b for summaries and brief evaluations.)

5. At the World Summit for Children in 1990, the participating governments called
for halving the prevalence of underweight children by the year 2000.This ambi-
tious goal was re-endorsed at the International Conference on Nutrition in 1992.
It is difficult to detect any explicit actions undertaken by most of the signatory
governments to reach the objective. On the contrary, a preliminary assessment of
the prevalence of underweight children suggests that during the first half of the
1990s; (i) the worldwide rate of decline has been notably lower than in the 1980s,
(ii) in some major regions, the decline has stopped, and (iii) something extra-
ordinary must have happened during 1998 and 1999 if the objective is to be
reached (ACC/SCN 1997a: p.8).

6. This is the most recent UN (1996) estimate.
7. The FAO estimate, suggesting that there has been no significant change in the

share of the population in SSA going undernourished, was not contested in pre-
vious chapters. What was contested was the level of the prevalence of under-
nutrition, absolutely, and compared with South Asia.

8. Oddly enough, in none of the main documents from the World Food Summit is
there a clear statement regarding which indicator of undernutrition the objective
is related to. This could be deliberate since a clarification would undoubtedly
lead to difficulties in coming to an agreement between the FAO,which favours its
own food-supply based estimates, and WHO/UNICEF, which uses anthropo-
metric measures.

9. It is also noteworthy that signing the Plan does not involve any commitment
whatsoever of individual governments to undertake any form of concrete measure
so as to ‘reduce undernutrition’, as for instance the Rio declaration on the envir-
onment did, concerning, above all, reducing the emission of ‘greenhouse gases’.

10. About a dozen countries filed reservations,or ‘interpretative statements’.Most of
these were made by Islamic countries and referred to paragraphs which men-
tioned ‘family planning, population policies and reproductive health’. Also the
US made several reservations, e.g. to the end that it saw no legal commitment to
be implied in the Resolution or in the Plan of Action.
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reasons for failure 231–8
risks induced 195–6
rural/urban differences 159–62, 165, 232,

304
specific diseases 202–3

Basal Metabolic Rate 23, 33–7, 44, 49, 54,
69

body weight relationship 115–19, 298
efficiency 20
flexible/fixed 119, 302
homeostasis 119
inter-age differences 115
inter-ethnic differences 121, 143, 298
inter-gender differences 115
inter-individual differences 120–1
intra-individual adaptation 20, 22–5,

119–20, 143, 298
thermogenesis 119

body:
biological characteristics 42
Body Mass Index 115–17, 166
composition 5, 12
fat stores 35
lactation/pregnancy 6, 46 n.
lean/fat tissue 35, 119
muscular activity 34
obesity 22, 56
optimal state 19
optimal weight 19
overweight 35–6
size 5
water content 28 n.
weight 32, 35–9, 50, 56, 143, 298
weight norms 180–1

calorie(s):
availability 67–9, 79–82
biased estimates 87–92, 142
comparative evidence 92–3
cut-off point 66–7, 130–5, 143–4, 299
cut-off point, one-dimensional 135–9
distribution 67–9, 109–12, 142
estimation method 79–80
expenditure elasticity 50
expenditure function, short term 33–5
expenditure function, long term 35–6
household requirement 128–9
income elasticity 50, 69
insurance 117
intake 37–9, 55; (see also energy intake)
inter-household distribution 133–5
intra-household distribution 14, 58, 303
low/high cost calories 106–9
overestimation 87
requirement (norm) 69, 142
revenue function 36–7
seasonality 6
sources 82
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calorie(s) (cont.):
surplus 37
surveys 46 n., 96–113

child(ren):
cognitive development 5, 217–18
deaths, associated/attributable to

anthropometric failure 207–11
impairments in adulthood 217–22
nutritional status 118
physical activity 5, 123–4
psychomotoric development 5, 124,

217–18
weight 118

disease, see health

economic growth 8–9, 257–8, 270–3, 277,
281, 311–12

aid 288
balanced 295
conflict with public intervention 281–8
debt relief 288
efficiency 290
‘equity’ models 279–81
expenditure reallocation 288–90
government revenue 287–8
‘growth-cum-equity’ models 278–9
growth necessary 292–4
history 295
human capital 284–5
income distribution 230–1, 235, 245–6,

282–3
political priorities 291–2
poverty (reduction) 9, 31, 283–4
prospects for reform 291–2
required policy changes 284–90
strucutural adjustment 9–10

education(al):
attainments 255–7
demand for 270–3
drop-out rates 268
economic growth relationship 257–8,

270–1
gender differences 269–70
government expenditures 258–9
output indicators 256
parent education/literacy 231, 235, 243,

245, 305
public provision, quality 266–8
public provision, quantity 265–6
repeat fraction 268
returns to 270–3
rural/urban 269
targeting 268–9

efficiency-wage:
function 32
hypothesis 52
involuntary unemployment 32

model 31
wage determination 32

energy balance 31–5, 49
acceptable 22
definition 18
direct estimates 21
energy identity 18
inadequate 21, 27 n.
indirect estimates 23
minimum 21

energy expenditure:
cognitive capability 25–6, 217–18
Doubly Labelled Water Method 101, 124,

191
environment 22
expenditure (norms) 18, 22
health failures 26
inter-individual differences 22, 23
internal body functions 23
psychomotoric capability 25, 217–18
physical activity 23, 33, 49
physical activity, economic 122–3
physical activity, maximum 34, 35, 44
physical activity, minimum 22, 121–2, 143
physical activity failure 25–6
see also Basal Metabolic Rate

energy intake:
association with income 44
diminishing returns to 35
environment 22
external constraints 22
habitual 22
inter-individual differences 22
intra-household allocation/distribution

21, 46
observed 22
see also calorie, intake

energy requirement 21–2, 49–50, 114–26
distribution 128
for (body) weight 69
for functions 22, 23
for health 22
for physical activity 18, 23
minimum acceptable requirement 21,

114–15, 142–3, 299
norms 22, 28 n., 69, 124–5
relation to intake 128–30

estimation bias/errors:
anthropometric failure, overestimation

198
anthropometric failure, underestimation

191–3, 197–9
bias in food availability estimates 89–93,

130–5
bias in reported age 181–2
bias in undernutrition estimates 132–3
errors in food production estimates 83–4,

89–91
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errors in food trade estimates 84–6
inter- and intra year variation 184–5
measurement bias 99–100
observation bias 99–100
omitted variable bias 56, 243
prevalence of undernutrition, over-

estimation 198, 308–9
prevalence of undernutrition, under-

estimation 138, 198
representativeness of observations 105,

182–4, 214–15, 243
reverse causality 55, 243–4
selection bias 98–9, 243
simulated bias 137–9
simultaneity (control) 55
type I and II errors 130, 139, 193, 199 n.,

306
uncertain causation 203

estimation data:
24-hour recalls 51, 53
cross-sectional 51, 58, 230–3
longitudinal 6, 304–5
inaccuracies 239–42
panel 51
time-series 58

estimation technique(s):
2SLS 51–3, 57, 234–8
aerial photography 90
cadrastral surveys 90
coefficient of variation 66
comparative statics 39–44
comparison of methods 101–4
cross-country regressions 233–4
cross-household regression 51–4, 245
dummy variables 232–3, 238–9, 301
econometric specification 50–1, 53,

233–4, 237
experimental tests 92
improvements 144–5
instrument variable 57
method 66–7, 233–4
OLS 51, 57, 234–9
outlier identification 239–41
probabilistic approach 69
proxy variable(s) 55–6, 242–3
reduced form 233
sample frame 90
sensitivity (test) 57, 71–6, 124–5, 215–17
simultaneity control 57
subjective methods 89
unresolved problems 145–6

exchange rate(s):
devaluation 9
overvalued 9
policy 252, 254

famine 13–14, 184
Codes 13

early warning 11
insurance mechanisms 13
prevention 13

food:
acreage estimation 89–91
aid 40, 88
animal products 82, 87
comparative evidence 92
conversion production/consumption 86–7
conversion tables 80
energy-protein content 106
entitlements 10, 12, 13, 36, 301
estimates 83
Food Balance Sheets 69, 80–3
high/low cost items 104
intra-household allocation 46, 300
market characteristics 88
minor items 82, 88
monoculture 106
ocular observation 89
production modes 83
relative price 243
security 11
vegetable products 82
yield estimation 91–2

health (care):
cardiovuscular fitness 47 n.
concerns 5, 39
disease 13
failure/risk 26, 39
gender 264–5
government expenditures 258–9
mortality risk 50
physical functioning 50
public provision, quality 260–1
public provision, quantity 258–9
public provision, recent reforms 261–2
rural/urban 263–4
sector 258–65
small, but healthy 25, 26 n., 200
targeting 262–5

household consumption/expenditures:
bias 98–100
comparison of methods 101–4
estimates 97–8, 107–9
further use 104–5
income 21
inter-temporal comparison 105
intra-household distribution 6, 21
measurement methods 96–7
methodological shortcomings 105
representativeness 98, 105
seasonality 98
surveys 94, 96–113

labour:
constant returns 37
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labour (cont.):
diminishing returns 37, 43
force 31
inter-individual differences 45
monopsonistic wage setting 46 n.
per-piece earnings 37
per-task earnings 37
productivity 6, 10, 31, 52–4
self-employed 31, 44
work effort/intensity 31–2, 36–9, 44

malnutrition 12–13, 15 n.
mortality:

adult mortality 116, 218–19
anthropometric failure 24–5, 204–11,

222–3, 236, 306
infant mortality 230
inter-country variance 238–9
inter-regional differences 206–7
life expectancy at birth 243
mortality risk 26, 195, 200, 204–6, 303,

306
outliers 239–41
reasons for 231–2, 234–8, 307
rural/urban differences 232
under-5 mortality rate 204–11, 222–3,

230–9, 254–5

nutrition(al):
Country Profiles 97
disequlibrium 55
indicators, need for 146–7
related to economics 31
related to poverty 31
related to productivity 31
Situation Surveys 97
status 55

population:
census 87
demographic composition 232
fertility 232, 236
growth 87
missing women 181
size 87

public action/intervention:
immunization 232, 244
influence on human well-being 252–3
input indicators 258–61, 265–70
instruments 251–2
objectives 251
oral rehyderation therapy 232, 244

output indicators 254–8
Plan for Action (FAO) 312–13
policy alternatives 310–12
quality 253–4
targeting 10, 251, 253–4, 299

trade:
export performance 9
food trade estimates 84–6
food trade obstacles 106
internal 254
liberalization 295
regime 252

undernutrition/undernourishment:
absolute numbers 70
acute/chronic 18
adjustment and adaptability paradigm 7,

19–20, 24, 26, 302
bias in estimates 132–3
biolochemical/clinical signs 28 n.
challenges 4–7
conflicting evidence 3–4, 65, 307–10
consequences 21
cross-household investigation 51–4
definition 21, 298
environmental influences 19
genetic potential paradigm 7, 19–20, 24,

26 n., 302
hunger concept 15 n.
improvements of estimates 144–5
increase 70
indicators 20
inter-regional difference 71, 76
inter-temporal difference 76
physical activity 189–91, 302 
prevalence (of) 3–4, 70–1, 156–8, 300
puzzles 3–4, 307–10
reduction, how 315–18
reduction, where 313–15
sensitivity of estimates 71–5, 141, 298–301
status 19
symptoms 21
terminology 18
two-dimensional 135–9
unresolvable problems 145–6

utility function 32–3, 46 n.
disutility of labour 38, 41
indifference curves 38
preference for leisure 37–8, 41

World Food Summit 8, 297–9, 312
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