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Poverty, Food Intake, and
Malnutrition: Implications for Food
Security in Developing Countries

Maurice Schiff and Alberto Valdés

The focus of this paper is on the relation be-
tween household income, food intake, and nu-
tritional status in less developed countries
(LDCs). This article piesent: a framework which
relates explicitly houschold behavior patterns with
the public policy options designed to improve
the nutritional status of the poor in rucal and ur-
ban households.

Nutrition and Income: The Statistical
Evidence

Recent literature on the interaction between nu-
tritional status, nutrient intake, and household
income has made recommendations on how to
improve nutrition based on parameters from em-
pirical studies of food ecxpenditure systems
(Behrman and Deolalikar 1988, Alderman, Schiff
and Valdés 1990a). However, the policy rec-
ommendations derived from the analysis depend
critically on the definition of nutrition and, more
broadlyv, on the conceptual framework used. In
particular, critical elements of the pathway from
changes in income to its effect on nutritional
status are still questioned.

It is useful to highlight some fundamental
findings on which there is a fair degree of agree-
ment. Estimates from food expenditure systems
yield income elasticities of nutrients (€,) some-
what smaller than, but not significantly different
from, 1.0. These are derived indirectly by es-
timating the income clasticities of food expen-
ditures (also close to 1.0) and by assuming con-
stant nutrient-to-food conversion factors.

More recently, for rural South India, Behr-
man and Deolalikar (1988) find that the expen-
diture income elasticity of food for the (6) food
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aggregates is close to one. However, for the ma-
jor nine nutrients, the income elasticities (€,,)
are not significantly different from zero. As in-
come increzses, a larger proportion of food ex-
penditures is spent on non-nutrient food attri-
butes such as diversity of products consumed,
freshness, taste, convenience foods which save
time in their preparation, and others. Similar re-
sults are found for low-income households in
Pakistan by McCarthy and in several other stud-
ivs. Based on this evidence Behrman and Deo-
lakikar (1987) conclude that nutrition is unlikely
to improve with income. However, if it can be
shown that nutrition is not identified exclusively
with nutrient intake, then the policy implica-
tions might be strikingly different. This is a ma-
jor objective of this paper.

The Framework

The starting point is that the nutrition level or
status (N) of a household depends only in part
on its nutrient intake {n). It also depends on other
privately and publicly provided goods and ser-
vices.'

At the household level, we can think of a pro-
cess of “producing” nutrition (a nutrition pro-
duction function), where N is a function of the
current as well as lagged values of (a) the nu-
trient intake (calories, protein, vitamins, etc.)
which we call n, (b) the input of non-nutrient
food attributes which affect N, such as freshness
of the foods purchased, their cleanliness, and
their storability, which we call g, (c) the pri-
vately provided inputs which may affect N, such
as the time and care to preparc food including
cleaning, cooking, boiling water, and other in-
puts (refrigeration) that ensure that the food does

! A formal development of this framework is found in Schiff and
Valdés (1990a),
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not become contaminated or spoiled, which we
call p, (d) the publicly provided inputs which
would include potable water, sewerage, elec-
tricity, nutritional information, etc., which we
call k. The production of N is also partly deter-
mined by the individuals’ health status, age, sex,
and location (rural or urban). A fall in health
resulting from causes other than a fall in n, g,
p, or k above—say, because of a reduction in
medical services—will result in a fall in N.

Only in the extreme case of famine (i.e., as
nutrient intake approaches zero), would all food
expenditures be allocated to nutrients n, the im-
pact on N of the other variables, particularly g,
would tend to zero and only an increase in nu-
trients would have a significant impact on N. In
that case, €,, would be close to one. However,
the vast majority of the population in developing
countries does not fall under this extreme case
of famine.

In a broader sense, the variable of concern is
household’s welfare, an important component
of which is the health status () of its members,
which depends in part on their nutritional status.
As with nutrition, at the household level we can
think of a health production function, H, which
is a function of (4) nutritional status referred to
above, (b) privately provided inputs (p), (c)
publicly provided inputs (k), and (d) a variable
(m) of current and lagged valires of additional
inputs affecting health. In fac', the variable m
consists of both privately provided inputs (amount
and quality of child care, hygiene, etc.), and of
publicly provided inputs (medical services, in-
formation on hygiene and child care, and other).
Finally, the production of health is also a func-
tion of age, sex, and location (rural or urban) of
the individual. Thus, health depends on pri-
vately and publicly provided inputs directly, as
well as indirectly through their effect on nutri-
tion.

Because the functions N and H may vary ac-
cording to sex, age, location, and other individ-
ual characteristics, the impact on N and H of
changes in each determinant n, g, p, k, and m
also may vary according to those characteristics.

This framework allows us to further elucidate
the question of whether income gains in low-
income communities could reduce malnutrition
(raise N), even when they have only a very mar-
ginal effect on nutrient intake at the household
level, How these two variables, N and H, re-
spond when income gains occur among low-in-
come households is then the central concern in
this paper.

From the production function of nutrition (N)
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defined above, we can derive the income elas-
ticity of nutrition (See appendix for details.):

€y = A T eyy€py,

where N is level of nutrition, H is level of health,
y is the household’s income, € is the income
elasticity, and A is the partial elasticity of N with
respect to income (for a given health status) and
includes the impact of income on n, k, g, and

Similarly with health status, given the pro-
duction function of health described above, we
derive the income elasticities, namely

€y = €unény + B,

where B is the partial income elasticity of H (for
a given N). Variable B includes the income elas-
ticities of privately provided inputs €,, of pub-
licly provided inputs €,, and of the other variable
€.,y affecting health (such as medical services,
information on hygiene and child care, and oth-
ers). Solving for ey, and €,,, we obtain

A + Beyy

€y = , and

1 — €xnenn

B + EHNA
€y =——.
1~ exyeun

We postulate that €, €,, €, €., > 0; that is,
increases in household’s income will be acconi-
panied by an increase in the demand for food
“quality”—e.g., freshness, cleanliness, level of
processing, and taste of purchased foods (g)—
in the care in preparing food, and in the use of
household appliances such as refrigerators (p),
and in more income spent on potable water,
electricity, and sewerage systems (k). Also, richer
households will use more medical and other
health-related services, and may provide health-
related child care (m). The positive income elas-
ticities for g, p, k, and m imply that A > 0 and
B > 0, which in turn implies that ey, > O and
€y, > 0. Consequently, the impact of income on
N may be significant, even though nutrient in-
take remains unchanged or increases only slightly
with income.

What we are trying to emphasize here is that
to assess the impact of income on nutrition, one
should not simply examine the impact on the
input n but should look at the entire production
function N. Furthermore, if the ultimate concern
is with improving the health status H (V being
one input in the production of H), then again
the impact of income on health status A may be
quite important. The fact that the nutrient in-

_ T
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come elasticity is close to zero (e,, = 0) and the
food expenditure elasticities are close to 1.0 (€,
= 1) implies that the demand for non-nutrient
food attributes (variety, storability, cleanliness)
is high at those low income levels (e, > 1).

This framework is consistent with the finding,
for example by Shah in rural India, and more
recently Behrman and Deolalikar (1987), that
even at such a low level of family income, as
income increases, household’s demand a wider
variety of food products with a larger quantity
of non-nutritive attributes (freshness, taste, pro-
cessing, etc.). At the same time, however, the
actual increase in nutrient intake associated with
increases in the household’s income is not sig-
nificantly different from zero. Thus, families have
a choice of spending increments in food expen-
ditures on nutrients n but choose to spend their
additional income on non-nutrient food attri-
butes (¢). And this choice, depending on which
element of ¢ is selected (say, freshness rather
than taste), might even lead to an increase in
nutrition or health.

Thus, the common practice of estimating the
number of hungry and undernourished by com-
paring calorie and other nutrient intake with re-
quirement standards implies that, in addition to
ignoring the impact of intputs of non-nutrient
attributes (q) and privately provided inputs (p)
on nutrition, no weight is given to household
preference. No matter how closely related, food
adequacy (measured by nutrient intake) and nu-
trition level are not the same thing. The problem
of food adequacy may or may not reveal itself
as a nutrition problem; and a nutrition problem
may or may not be the result of an inadequate
supply of food.’

Policy Implications

Considering that the policy objective is to raise
the level of nutrition or health, the approach de-
veloped above suggests that, except in the case
of famines, a variety of alternative policy in-
struments is available and their relative merits
may change according to location (rural or ur-
ban), initial conditions of infrastructure, etc. It
also suggests that income will affect nutrition
(and health) through its impact on ¢, p, and H

2 Of course, in the extreme case of famine, malnutrition is the
result of inadequate food supply.
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(and m), even if it has little or no impact on
nutrient intake n.>

Education undoubtedly plays an important role;
one might expect the nutrition and health-related
child care to improve with the level of the moth-
er’s education. In his study for India, Padman-
abha finds that infant mortality falls both in ru-
ral and urban areas as the literacy and formal
educational level of the mother increases. The
evidence may not be entirely conclusive, as in-
come may be positively correlated with the
mother’s education and was not controlled. Garcia
and Pinstrup-Andersen, in their study on the
Philippines, find that the mother’s education
strongly affects the food consumption and nu-
tritional status of preschoolers.

If the concern is with the production of health,
and taking infant mortality as one indicator of
health, Padmanabha argues that in rural areas in
India, the main causes of death are tetanus,
pneumonia, dysentery, and typhoid. These dis-
eases are mainly conditioned by the absence or
availability of basic facilities such as reliable
water supply, sanitation (k), and basic child care
services (m), so that nutrient intake does not seem
to be the major factor. This confirms the results
obtained by Castaneda for Chile, where the most
important variable explaining the remarkable re-
duction of infant inortality in Chile from 107 per
1,000 in 1965 to 19.4 per 1,000 in 1986 was
the increase in urban coverage of potable water
and sewerage. Differences in such coverage were
statistically more important than the positive im-
pact of the available nutritional programs ad-
dressed to mothers. Thus, governments may have
to increase the level and quality of publicly pro-
vided inputs (k and m above) in order to have a
lasting impact on nutrition and health.

Providing information and education on hy-
giene and child care may also be effective ways
of raising nutrition and health. Direct demon-
stration in the rural areas like in the Iringa In-
tegrated Nutrition Program in Tanzania, or pro-
vision of information via television, which has
been very successful in raising privately pro-

} If, alternatively, nutritional status is measured as (n), then N is
not responsive to y, given that nutrient consumption has been found
10 be rather unresponsive to changes in income. Thus, transfer pro-
grams will be ineffective means to improve nutrition. Similarly, as
argued by Alderman, a weak link between income and nutrition
implies that nutrition is to some degree buffered from the down-
swings in the local economy. Under such scenario, and given that
definit.on of N, for income to have an impact on nutrition, policies
must be designed to raise the income elasticity of nutrient intake
(€,,); some analysts have argued that raising the mother’s education
could be another way to do it.
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vided inputs (p) and (m) in Chile, are logical
approaches to exploit the complementarities in
the production of health and nutrition. Here, we
refer to the private component of m, but, as
mentioned earlier, there is also a public com-
ponent of m. Also, policies designed to raise the
nutrient content of some food ingredients, such
as food fortification programs, lead to an in-
crease in the level of nutrition by raising n.

Concepiually, the framework presented above
can help in the evaluation of public investment
programs to raise health and nutrition for the
poorer households. However, in order to devise
effective policies to raise /# and N, research ef-
forts should be directed at the empirical esti-
mation of (a) the technological production func-
tions of N and H, to know the impact of p, ¢q,
k, and m on N and H; and (b) the behavioral
relationships to estimate €,,, €, €,, and €,,, so
as to compare the effectiveness of raising N and
H through y, and through k and m (public com-
ponents)—or a combination of both; and (c) the
costs of providing the services, so as to identify
and select cheaper and more efficient programs
designed to raise the nutritional and health status
of the poorer households.

One would expect that the parameters of these
functions N and H differ according to age, sex,
income class, and rural and urban characteris-
tics. The estimation of these parameters should
be part of the research agenda.

The Distinction between Urban and Rural
Populations

The distinction between urban and rural house-
holds could raise a particularly complex issue.
For governments to provide medical services and
drinking water and sewers in urban areas is
probably considerably less expensive than to
provide it for rural areas. Given the lower pop-
ulation density in the latter, the cost per house-
hold scattered over large areas would be con-
siderably higher. On the benefits side, they are
probably lower in rural areas, considering that
the lower population densities in rural areas would
reduce the need for publicly provided sewers,
drinking water and other such service,

Thus, if the low levels of N and H are the
social concem, raising those levels in urban areas
by increasing expenditures on k and on public
components of m may be an efficient public pol-
icy. However, this may very well not be the case
for rural areas because of higher costs and lower
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benefits of providing k and the public compi.~
nents of m.

What then is the prescription for rural areas?
One important implication is that nutritional and
health status in rural areas will then largely de-
pend on the levels of inputs (p, q, and the pri-
vate components of m), which are provided by
the households. These levels depend on income,
so that raising rural household’s income can raise
their nutritional and health status. For example,
it may be easier to make a significant impact on
incomes in a rural community through a variety
of agricultural programs and policies than it is
to appreciably increase the provision of sewer-
age or of health care delivery.

We are back then to the long-debated ques-
tion on how to best raise farm income. One way
would be to reduce the taxation of agricultural
production caused by sector-specific and econ-
omy-wide policies in LDCs.* Another would be
to increase public expenditure in those factors
which raise land and labor productivity. In prin-
ciple both are necessary and the right balance
between them is an empirical question to be ad-
dressed on a country-by-country basis.

Concluding Comments

While food is continuously referred to in this
paper, little is said about agriculture. There is,
however, a strong link with agriculture because,
as the analysis suggests, in rural areas the nu-
tritional and health status will largely depend on
the levels of private inputs (p, g, and the private
components of m), which are provided by the
households. These levels depend on income, so
that raising rural income can raise their nutri-
tional and health status,

The evidence suggests that the development
strategies since World War H in most devel-
oping countries grossly undervalued the poten-
tial contribution of agricuiture to economic de-
velopment. Preliminary estimates for eighteen
LDCs show that in most of these eighteen coun-
tries, the agricultural sector lost approximately
one-fourth of agricultural GDP during 1960-84,
as a result of the sectoral and economy-wide price
interventions (Schiff and Valdés 1990b). The
cumulative effect over time of such a transfer of
income out of agriculture must have had a sig-
nificant repercussion in aggravating poverty in

* An analysis of the impact of those policies for 18 developing
countries during 1960-84 is provided in Krueger, Schiff, and Valdés.
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rural areas. According to the conceptual link be-
tween income, nutrition, and health developed
earlier, this evidence on income transfers sug-
gests that these domestic economic policies
probably had very detrimental effects on nutri-
tion and health status of the poorest segments of
the population. Policy reform in the developing
countries should make an important contribution
in alleviating rural poverty in developing coun-
tries.
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Appendix

Derivations

We propose the following alternative definition for the nu-
trition production function:
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(1) N=Nn,q,p,kH;S,E,L),

€Nns €ngs Enps Enny Enn > 0,

where n is a vector of inputs of nutrients, g is a vector of
inputs of non-nutrient food attributes, p is a vector of other
privately provided inputs, k is a vector of publicly provided
inputs, H is health status, S is sex, E is age, L is urban or
rural location, and where n, g, p, and k are lag polynomials
in those variables, reflecting the effect of current as well
as lagged values of those variables.
A health production function can be defined as

(2) H=HWN,p,k,mS,E,L), €, €y, €, €4y > 0,

where m is the vector of curmrent and lagged values of ad-
ditional inputs affecting health, such as medical services,
intcemation on hygiene and child care, and other. Health
deperds on p and k directly, as well as indirectly through
their eifect on N.

Because N and H depend positively on current as well
as lagged values of their arguments, the long-run elasticities
will tend to be larger than the short-run elasticities. Also,
the functions ¥ and H may vary according to sex, age, lo-
cation, and other individual characteristics, so that the elas-
ticities of N and # with respect to their arguments may also
vary according to those characteristics.

Finally, in terms of income elasticities:

() €y = Gneay + €48, T €36,
']
+ €' i€y + €€y, = A + €nyeyy,

and from equation (2) the income elasticity of health status

1S
(4) Elly = eHNGNy + €i’lpe;!)v + El'ﬂeky + El’lmeny = elIIOlehr'y + B ’

where €' is a row vector. Solving for €y and €,y from equa-
tions (3) and (4), we obtain

A+ eyB

(5) €ny =
1 — ewenn

, an

_B+€"~A

€y = .
R I

We postulate that €, €,,, €, €., > 0; that is, an increase
in household's income will tend to be accompanied by an
increase in the demand for food “quality,” e.g., freshness,
cleanliness, and taste of purchased foods (q), in the care in
preparing food, and in the use of household appliances such
as refrigerators (p), and in more income spent on ..bie
water, electricity, sewerage systems, etc., (k). Also r. i
households will use more medical and other health-relat .4
services and may provide health-related child care (m). Thus,
A > 0and B > 0. Since, for stability, 1 — ey,€yy > 0, this
implies that,

€y, > 0and ¢, > 0.






