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DO THE POOR NEED NUTRITION EDUCATION?
SOME METHODOLOGICAL TSSUES AND
SUGGESTIVE EVIDENCE FROM KINSHASA, ZAIRE

By David Wheeler

Tntroduction

It 1s frequently asserted that the diets of poor urban households in Africa
and elsewhere are not nutritionally optimal. The composition of family food pur-
chases is thought to be quite inefficient in many cases, reflecting the nutritional

1

ignorance of the purchasers. At the same time, intrafamilial allocation of avail-

able foodstuffs is often seen as irrationai in the sense that adult males, the
least nutritionally vulnerable group, are given preference in feeding.2
Traditional customs and the lack of appropriate nutrition education are gen~
erally cited as the principal villians in this drama. Indeed, it is not difficult
to Tind anecdotal evidence concerning the "perverse" dietary practices of the urban

3 While it is

poor, who are frequently recent arrivals from traditional milieux.
heibfulnin identifying nutritional problems, such anecdotal evidence remains unsatis-
factory as a basis for .evalweating nutritional rationality. One clear lesson of
modern anthropology is the necessity for caution in judging the "unsophisticated"
ﬁractices of other cultures. Summary statements concerning the dietary behavior of
poor urban families should be based only on a general and comprehensive set 6f
observations.

This paper will attempt such a generalized approach to the question of

optimality in one urban area--the city of Kinshasa, Zaire. Statistical infor-

mation concerning extrafamilial purchasing and intrafamilial allocation

1 See, for example, Austin (1976), p. 98.

2 pAustin (1976}, pp. 87-88. Evidence concerning this phenomenon is rather
scanty. Supportive results can be found in Hindustan Thompson (1969) and
“USAID (1974). '

3 See especially Morell and Morell (1972) and Zeitlin (1977) for good des-
criptions of this problem in Bangkik and Manila, respectively.



will be examined so that the entire pattern of relevant behavior can be evaluated.

An "Optimal'' Consumption

An optimizing strategy is by definition a strategy of maximization or

minimization subject to constraints. The primary constraint for poor consumers

P

js, of course, income, although important subsidiary constraints may exist
in some cultures (e.g., the rejection of pork as a food by Moslems). Thus,
nutritional optimization should simply mean minimizing the cost of food purchases,
subject to the satisfaction of minimum intake requirements of essential nutrients.
Av the level of extrafamilial purchases, then, an evaluation of the dietary
fationality‘of the poor should be straightforward. Nutritionally rational
consumption patterns should maximize the intake of essential nutrients per
unit of currency expended-.1

While necessary to'a comprehensive evaluation of dietary behavior, the
evaluation of aggregate consumption by'poor families is not sufficient for
judging their rationality. Another important component of feeding behavior
is the degree to which the family invests in the nutrition of its more
vulnerable members. The degree of this ''long-run" rationality can best be
inferred from the intrafamilial allocation of food. It has become clear that
some age-sex groups, particularly infants and lactating mothers, are acutely

vulnerable to malnutrition.2 Since the long-run implications of malnutrition

It is important to note that optimization is not at all the same thing
as need-satisfaction, As has frequently been asserted, the poor can
optimize and still starve..

See Austin (1976), pp. 68-84, for a detailed discussion of this prob-
lem. Information concerning the particular problems of infants in
large families can be found in Christiansen (1975).
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for physical health and productivity are very serious, "long-run" rationality
should dictate the disproportionate allocation of essential nutrients to these
groups.1

The evaluation of allocation practice is quite difficult because good
data are scarce. The only comprehensive data source now available is a study
of intrafamilial patterns in Calcutta, India, which suggests high relative
consumption of all foods by aduit males.2 Any generalization of these findings
would obviously be premature, and some contrary evidence already exists for
Latin America.3 In the absence of any universal tendency among poor families,
a comprehensive evaluation of nutritional rationality must include a careful

lcok at intrafamilial distribution,

Some Methodological Issues

" Both extrafamilial and intrafamilial practices will be examined in this
paper. Although the tyPés of measurement needed  are easy to- describe in the
abstract, any attempt to move to the empirical level must resolve a series of
fhorny methodological issués. Since the issues are quite different at the

two necessary levels of measurement, they will be considered separately.

Measuring Extra-Familial Rationality

Two questions are of primary interest in considering the food-purchasing

patterns of poor families in particular societies. The first is clearly the

1An overview of this problem can be found in Reutlinger and Selowsky (1965).
See also Berg (1973).

2Hindustan Thompson (1969), p. 10.

§A survey conducted in Sao Paulo found that 61% of the mothers interviewed
were at least aware of nutritionally "correct' allocation priorities,
although it is not clear whether these beliefs were actually acted upon.
See Escola Paulista (1975). .



erection of an appropriate standard of rationality with which observed behavior

can be compared. Secondly, given the ethnic heterogeneity of many poor societies,

it is of interest to know whether the total impact of distiary behavior is

significantly different for families identical in all respects except eth-

nicity. If this is the case, then the studies necessary for effective nutri-

tion planning should be considerably more disaggregated ¢han has historically

been the case.

The need for a standard of rationality by which to evaluate consumption

patterns seems to lead directly to linear programming. In economists' par-

lance, it can safely be asserted that a rational nutritimsm strategy should

",exhaust the food budget in such a way that the marginal (mutritional) value

products of all foods consumed are equal. If the marginal productivity of

all foods declined with use, then marginal and average products would diverge

.and the problem of evaluation would become quite complex. Fortunately, this

is not likely to be the case for the urban poor, whose fmoed intake rarely

“surpasses "barely necessary"levéls}- It can therefore be assumed that in

the present context the measurement problem is ''linear'--that the average

nutritional productivity of particular foods does not vary with the quan-

tity consumed.2

The linearity of the problem impliés that family cemsumption patterns

can be evaluated by comparing them with the optimal consmmption bundle gen-

erated by.the following linear program:
L8

1The notion of essential minimum requirements is not itself fully articulated.
FAO standards have been published and some approaches to their adaptation

. in different geographical areas havebeen proposed, but the standard-setting

process is far from being a science. See FAO (1957) and OMS-FAO (1965) for
the relevant minimum standards for calories and preteins, respectively.
Some updated information is available in WHO/FAO (1973)

ZThis is clearly not true at high intake levels. Deelining marginal
productivity must set in at some point. ; '



(1) Minimize p'f
Subject to: ef > n
£f>o0

where

Hy
1

the vector of purchasable foods

the associated price vector

o
I

the matrix of appropriate nutrient conversion multipliers
n = the vector of minimum daily requirements of the
nutrients deemed essential

Although the resulting bundle will undoubtedly be too expensive for the
poorest families, optimal budgetary proportions will serve as a basis for
comparison at any level of expenditure (under the assumption that it is appro-
prlate to reduce all components of the vector ; by the same proportion).

Unfortunately, the seeming simplicity of this approach to evaluation is
illusory. It may justly be criticized, both with respect to the technical
difficulties associated witﬁ its use and the questionable social utility of
its output. It will be argued here, in fact, that the relevant technical and
social criticisms of the programming approach are sufficiéntly fowerful to
warrant its abandonment in favor of a much less sophisticated method of
evaluation.

Technical criticism of linear programming in this context must focus on
the degree to which its precision is illusory, All the parameter values which
must be employed (the components of ;, @, and even p) are subject to tremen-
dous uncertainty in measurement. | |

The vector n, for example, contains "minimum daily requirements" levels.

[y

But minimum requirements for whom? Families buy as collectivities so the

components of n must be scaled in "per family" terms. Since nutri-



tional needs clearly differ by age and sex, some "averags famiiy"‘must be
. determined and individual family members weighted accoréﬁng to relative
nutrient requirements. But even the basis for such 2 weighting is unclear. It
is generally conceded that the minimum requirement of mamy essential
nutrients differs substantially across countries because of differences in
climate, body size, and predominant modes of work. No gemerally accepte&,
precise methods for adjustiﬁg "international”(largely Emropean) minimum re-
quirements estimates to local circumstances are availabﬂe.l

The same uncertainty characterizes the nutrient-comversion multipliers
in the matrix 6. ¥t is well known that the nutrient comtent of many foods
. ir sensitive to the mode of their preparation. Since preparation pfactices
are bound to differ across societies (and families), most conversion multi-
pliers can at best be regarded as the modal values in prebability dis-
tributions which are not necessérily normal. |

Even the price vector is subject to substantial uncertainty in many poor
| tropical countries. The production of many staple commedities in such countries
is highly seasonal because of the regular succession cof rainy and dry seasons
and the inadequacy of storage facilities. The consequent éhifting of supply
curves against relatively fixed demand curves generates a pronounced sea-
sonél price cycle.
| Since prices pass through significant seasonal cycles, so must the
optimal diet (.and budgetary proportions ) as calculated by the linear pro-
gramming approach. But regular and reliable price data for individual
foods are difficult to come by in most poor countries. Generally, em-
blqyment of the programming approach will require the ewaluation of

"average" consumption patterns using 'average" prices, although the adequacy

lA good discussion of this problem can be found im Austin (1976) and
Houyoux (1973).



of this aﬁproach clearly depends upon the compatibility of the underlyiné sampling
distributions.1 "

At the purely technical level, the drawbacks to linear programming evalua-
tion of observed family diets are quite telling. The fundamental sociological
difficulty may be even more so. In any diet program, the number of foods
chosen fﬁr consumption at positive levels can be at most equal to the num-
ber of nutritional constraints.2 Since this number is apt to be quite small, the
optimal diet will be highly monotonous. The problem is compounded by the fact
that diets which are calorie-sufficient tend to be sufficient in other
nutrients as well.3 This suggests an even greater restriction on variety
in the technically optimal diet.

Here the "rational' collides squarely with a primary human need. It is
arguable that some variety is as necessary for human well-being as more clearly
definable physiological needs. Even if the technical objections to linear
programming are not f;tal ££ this context, the method seems to founder on this

‘latter objection. There is simply no good way to introduce 'variety" as

a constraint into linear programs without introducing a tremendous additional

lAs an extreme case, a combination of prices all sampled in the dry sea-
season with household food purchases all sampled in the wet season might
be considered. The combination of "average' measures would clearly be
wrong.

2Consider the case of a linear program with n choice variables and m linear
constraints (and therefore m slack variables) . In such a program, any '
basic feasible solution can assign positive values to only m variables,
some of which maybe slacks. See Dorfman, Samuelson and Solow (1958)

for a full discussion of linear programming and its economic inter-
pretation.

3‘I‘his point seems to have been reasonably well established by recent
: research efforts. See Waterlow and Rutishauser (1974).



level of uncertainty concérning the vaiidity of tﬁeir.output.

Sophisticated techniques are quite valuable when they are employed
in an appropriéte context. As can be seeﬁ, there are compelling technical
and sociological reasons for the rejection of linear programming as the
appropriate technique for evaluating the nutritional rationality of poor
families.

As a replacement, this paper will employ a technique which is much
less sophisticated, a simple comparison of consumer preference rankings
(based on relative budget proportions) with an "optimality" ranking which
evaluates foods in terms of nutrient output (a weighted sum of calories
and proteins) per currency unit of input. This approach is admittedly
subject to all the technical criticisms leveled at linear programming,
but it has the advantage of being tremendously easy to employ. When the
problem of variety-restriction is taken into account, the real quality
of its output mus£ be 3udged as at ieast on par with that of the more

sophisticated method.

Comparing Extra-Familial Rationality

The preceding discussion has been concerned with the problém of
evaluating the general rationality of food choice by poor families. Of
perhaﬁs equal interest to nutrition planners is the question of comparative
rationality: Do poor families of differing ethnicity in the same society
seem to do equally well with the resources at their disposal?

The argument for equal rationality, ceteris paribus, seems intuitively
to be quite strong. Most of the urban poor are recent arrivals from rural
milieux, where it might be supposed that Darwinian forces have shaped

traditional tastes in locally-optimal ways.



It is, however, arguable that residence in urban areaé for even

fairly brief periods of time is sufficient to upset traditional parity.

What is not clear is the direction in which diets will be driven

by urban residency. Much has been made of the "Coca-Cola'' syndrome which

can strike those exposed to commercialized low-nutrient foods for the first
time. There is substantial evidence that poor working mothers in urban

areas substitute away from breast-feeding toward much less satisfactory
infant feeding practices.1 At the same time, increased e&posure to formal
education and dietary information in urban areas might be supposed to enhance
the rationality of consumption. Thus, the net impact of urbanization on
nutritional practice among the poor is uncertain,

Differences in consumption rationality can, in principle, be examined
through "ceteris paribus" experiments, The consumption patterns of families
which are identicaliin all important respects (e.g.rincome, size, composition,
p}ices paid for f&od, ﬁ&ban experienée) except for ethnicity can be examined
for significant differences in the consumption of essential nutrients.

Such controlled demand experiments require a rather sophisticated
statistical approach, It is not sufficient to compare average nutrient
consumption levels for families of different ethnicity in the same income
range. Even at the same general level of poverty, the distribution of these
families with respect to income, size, composition, and urban ekperience is
likely to be very different.

The econometric approach is ideally suited for such problems; Controlled

demand experiments can be conducted using estimated nutrition demand models

1See Austin (1976), Morell and Morell (1972), and Zeitlin {(1977) for
detailed discussion of these problems,
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= consumption Qeight {or unit-equivalency)'of the representa-
tive member of age-sex group k

Bl = measure of the elasticity of consumption of food i per

unit equivalent with respect to the compositionally-weighted

size of family j.

Similarly,
Y.
—_
(6) yy=n
La
o

where Yj = total income of family j.

Substituting (5) and (6) into (4) yields:

B
2
(7 n By o | n i 2 ij
(2 v, %) " - ZaX
k=1 k'k k=1 k'k
or, after the appropriate multiplication:
(8) €55

If it could be estimated econometrically, (8) would be extremely useful
for the sort of inter-ethnic comparison which was previously mentioned.
Particularly relevant are the yk's, the weights given to particular age-sex

groups in family consumption of the good in question.
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compositionally-weighted family size effects, The awailability of such
compositional weightings is also crucial to the examination of intra-
~ familial allocation patterns.

In fact, the incorporation of such patterns ints demand functions
represents nothing more than movement toward a theoretically-correct
specification. Much work has been done on the econametric estimation
of demand functions, and there seems to be general agreement that a

"good" specification (at least in an operational semse) is:1

(1) a;5 =B,y

where qij = consumption of good i per "unit-equivalent'' member
of family j.
yj = income per funit—equivalent" member of family j.

p. = price bf good i

p, = set of prices of other commodities consumed,

"Unit-equivalency" for consumption and income mzy be defined in
q P

the following way:
Q;
(5) = 0 B
(ZvX)
k=1 k*k

x
-
[0]
L
[0]
o)

Hi

total consumption of good i by family j

-
1]

X total number in age-sex group k in family j

1See work on the U.S. and U.K. by Brown (1954), Prais and Houthakker
(1955) and Price (1970).
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of the following sort:

where Nijh = total consumption of nutrient i by family j in ethnic
group h,
th = some composition-weighted measure of family size
Y., = family income
jh ’
th = length of urban residency
P; = unit price of nutrient i

-~

Comparisons across groups can be made by comparing the Nij

the estimated equations at identical values of the right-hand side variables.

'Siagenerated by

Here again, the methodological problems are legion. The measurement of
th presents difficulties. How should composition weights be determined?
How should th, "length of residency,' be determined for whole households?
It is very common, in poor societies dominated by extended family structure,
for those living under the same roof to have arrived from rural areas at
very different times. It is not at all clear whose leﬁgth of résidency
should be counted,1 Finally, the determination of an appropriate price
for each nutrient is quite difficult, A "price" measured as some weighted
sum of food prices will clearly differ from family to family, given variation

in consumption patterns. The whole notion of price becomes somewhat quixotic

1Studies of infant feeding practices in Lagos, Nigeria by Robert Morgan
suggest that educated males frequently select the foods which will be fed
“the children by their less-educated wives., On the other hand, the Hindustan
Thompson (196%) study of Calcutta reports that the major voice in food choice
is the mother's,followed in order by that of the doctor and then that of the
father.
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under such circumstances, At the same time, a generalized hedonic
estimation of nutrient prices (even supposing that tﬁe theoretical problems
associated with such exercises did not ekist) will be meaningless if all
cross-sectional observations are taken during the same time period. The
. price problem seems intractable unless time series are available or some
very étringent assumptions are made.1 Even if time series are avéilable,
~the derivation of time series on hedonic nutrient prices is obviously far
from trivial.2

Among the measurement problems just discussed, those associated with
th and p; seem particularly difficult., Some plausible approaches to the
measurement of th do exist; they will be discussed in the next section.
The measure of Yih is relatively easy. In view of the ambiguities surrounding
- the ‘measurement of th and P;s then, this paper will attempt to compare
nutrient consumptiéﬁ leyels.using a model which is somewhat less ambitious

than (2):
(3) Nyjp = PS50 Yop)

The specification of this model in econometrically-estiﬁable form will be

discussed in the next section.

Measuring and Comparing Allocational Rationality

It is clear that the sort of controlled demand experiments mentioned

above require the econometric estimation of demand functions which incorporate

1Barten (1964) and Muelbauer (1974) have developed a workable approach

‘to the construction of price elasticites from cross-sectional data for normal
goods under certain restrictive assumptions. The adaptability of their approach

to the current problem seems highly problematic,

2
It should also be noted that hedonic prices are meaningful in this
context only if nutritional habits are largely ratiomal,



i

Model (8) is inherently non-linear, and is only estiﬁable in a
linearized form (impractical when many age-sex weightings must be
simultaneously estimated) or through the use of some "steepest gradient"
algorithm for choosing the parameter vector which minimizes the sum of
squared residuals of the non-linear model. Unfortunately, existing "steepest
gradient" algorithms are not particuiarly powerful when applied to complicated
functions such as (8). In practice, non-linear estimation requires several
restrictions.

The first major restriction, exclusion of prices, is quite helpful
econometrically while doing no damage in the current context. Unbiased
estimates of income and family-size parameters can be obtained even if
alY prices are excluded from the equation, since prices are effectively
uncorrelated with incoﬁe.tanq cerfainly-wi;h family size) over short time
periodg.

The second restriction is forced by the practical impossibility of
simultaneously estimating the Y's and ®'s in the model. Since the primary
interest of this paper is focused on the y's, a very common éxpedient will be
adopted.1 It will simply be assumed that all family members are weighted

equally in the total pattern of expenditure, or:

n n
a, =1, allk+2% o X =% X
k k=l KK gap K

SO yj becomes simply "per capita" income.
One final simplification is necessary to make (8) econometrically

tractable. Even with the exclusion of prices and the employment of pre-

calculated per capita income, the simultaneous estimation of very many

1
For example, Prais and Houthakker (1955).



~-15-

consumption weights is not possible with existing algorithms. There are,
however, more than a few identifiable age-sex groups whose treatment may
well differ in the allocation of family consumption,

Some middle ground must be found between a level of aggregation
which is unsatisfactory on empirical grounds and a level of disaggregation
which renders existing non-linear estimation algorithms ineffective. This

paper will take advantage of some prior empirical work on the distribution
of consumption weights tﬁ impose a polynomial function whose parameters
are estimated.l Any significant degree of continuity of weighting across
age-sex groups, coupled with the use of a polynomial function of reasonable
complexity, is sufficient to allow this approach to capture the broad pattern

of differences in we:i.ghts.2

A Case Study: The “"Revealed Rationality' of the Bger in Kinshasa, Zaire

-~

The suggested set of methodologies will now be aﬁpiied to an African
urban area for which abundant data are available: Kinshasa, Zaire. All
relevant data arve taken from the results of a comprehensive survey of
African households in Kinshasa conducted by the Instifute for Economic
Research (IRES) of the National University of Zaire in 1969-1970. The
survey collected very comprehensive socio-demographic information on a

random sample of one'ﬁercent of African households, as well as consumption

1Some linearestimations of general age-sex weightings for Kinshasa on
data ordered by family composition have been done by A. Saulniers. Significant
continuity across age categories was observed. See Saulniers (1976).

21n spirit, such an approach is precisely that employed for the estimation
of polynomial distributed lags by S. Almon (1965).
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data. The level of detail was more than sufficient for the set éf experiments
which will be undertaken in this paper.l

In many ways, Kinshasa is ideal for a study of this sort. It is quite
heterogeneous ethnically, with large numbers of residents who have migrated
from all over Zaire. At the same time, it has a large population of very
poor people, as Table 1 makes clear.

The main purpose of the exercise which follows is an evaluatioﬂ of the
nutritional rationality of poor families, as well as some judgement concerning
the comparative rationality of poor families in different ethnic groups. For
this purpose, the population of Kinshasa has been divided into three income
groups and three ethnic groups, as indicated by Table 2.2 ‘The use of such
apggregated "ethnic groups" is obviously a gross oversimplification, but it
does capture certain major sources of diversity in the urban population.

Three sets of experiments will be performed with the Kinshasa data:
First, the market.beha;ior of poor f;milies will be examined for nutritional
rationality. Secondly, a set of controlled demand experiments will be
employed to Eompare the relevant nutrient intake levels of different ethnic
groups, ceteris paribus. Finally, patterns of estimated consumption weights
will be used to evaluate intra-familial distribution rules, both in the

aggregate and across ethnic groups.

Extra-Familial Rationality: Market Behavior

Since this study ‘is primarily concerned with the poor, a potential

complication can be avoided at the outset. The diets of all Kinshasa residents

For a full discussion of the survey method and a general overview of
findings, see Houyoux (1973).

2See Figure 1 for clarification.



Figure 1

Republic of Zaire

REPUBLIC
 OF
ZAIRE

(9)

(1) Bakongo North (6) Southeast of River Zaire

(2) Bakongo South (7) Bantus of Northeast Zaire
(3) Kwango Kwilu (8) Non-Bantus of Northeast Zaire
(4) Kwilu Kasal (9) Angolan Refugees in Kinshasa °

(5) Cuvette Centrale
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Table 1

Kinshasa: The Distribution of Family Imcomes

Income Range Sample Relative Cumulative
(in Zaires/Month)a Frequency Frequency Frequency
0 - 14.99 341 23.2 23.2
15.00 - 19,99 248 16.9 40.1
20.00 - 24.99 251 17.0 57.1
25.00 - 34.99 263 17.9 75.0
35.00 - 59.99 233 15.8 90.8
60,00 - 85.99 S0 6.1 96.9

100.00+ 45 3.1 100.0
1,471 100.0

Source: Houyoux {1973)

aDuring the period in which the survey was taken, one Zaire had approximately
the purchasing power of one American dollar, although the official exchange
rate was Z 1.00 = $2.00"

bHouseholds receiving 60.00+ Zaires/month are over-represented in this sample,
Houyoux doubled the sample rate in high revenue areas to compensate for persistent
understatement of income and luxury expenditures,
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Table 2

. ‘qs . . a
Observations on Families by Income-Ethnic Group: Kinshasa

Ethnic Group

Income Range Western? Southeastern Northeasternd Row %
(1) (I1) : (111)

(1) 0-19.99 301 41 - 52 31.8

(2) 20.00-34.99 284 96 81 | 37.1

(3) 35.00 + 172 103 111 - 31,1

Columm %: 61.0 19.3 o 19.7

" Bobservations on non-Zairians (principally Angelan refugeés) are excluded,
so the total number of observations is below 1,471,

bLa;gely Bakongo and culturally-similar peopleé of the Kwango-Kwilu area.
The relevant areas in Figure 1 are (1), (2), and (3),denoted by I.

cLargely peoples of the savannah -- areas (4) and (6),denoted by II.

dPeoples of the rain forest and the northeastern border regions --
areas (5), (7) and (8), denoted by III.
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encompass more than 80 foods, but the diet of the poor is much less varied.
Twenty-seven principal foods account for approximately 70% of the average food
budget for poor families, while the others appear randomly and in negligible
quantities. For this reason, only 27 foods are considered in this sectionm.

As formerly noted, the basis for the evaluation of nutritional rationality
in the market is rather simplez A ranking of foods by consumer preference
is compared with a ranking atcording to '"average value product" (nutrient
return per Zaire expended} to see whether the correlation is significant.

The ranking of foods by consumer preference utilizes relative food budget
proportions, as indicated in Table 3, One pattern is immediately visible -~
the first ten foods in the preference ranking of poor families are heavily
dominated by animal protein sources (3 entries)and products of the cassava
plant (4 entries).

The ranking by average value product in Table 4 is generated with the
aid of several siﬁplif;ing assumptioﬁs. Only calories and proteins are
considered as bases for the ranking, a simplification which may not be too
arbitrary, in view of the emerging consensus that calorie-protein sufficient.
diets tend to be sufficient in other nutrients as well. The separate rankings
by calorie and protein-efficiency are self-explanatory. The index of common
value has been calculated on the basis of equal weighting for calories and
proteins. The necessary conversion factor was calculated from FAQ estimates
of essential minimum calories and protein levels for adult males 20-25 years

of age.1

lHouyoux (1973}. The relevant FAQ minima are 2,960 calories and 76.21
- grams of protein. The implied exchange ratio is 38.84.



Table 3

Kinshasa: Budget Priority (Poor Families)

Smoked, Dried Fish 15.1 &
Lake Fish ' 7.8
Cassava Pods , 7.1
Bread 6.4
Beef 6.3
Cassava Flour 5.0
Palm 0il ‘ 3.7
Chikwangue b | 3.6
Beans 3.4
Cassava Leaves 3.4
Tomatoes 2.8
Rice 2.5
Sugar 2.5
Pili-Pili® 2.2
Cassava Tubers | 1.8
Condensed Milk 1.3
Onions " - 1.3
Peanuts : 1.2
Bananas 6
Biteku—Tekud .5
Powered Milk .5
Peanut 0il .5
Plantains .4
Palm Nuts .4
Caterpillars .4
Spinach .3
Beignetse .2

a% of food budget allocated to food in question

b a form of cassava bread
¢ red peppers
d vegetable greens

.e a form of bread



Table 4

2=

Kinshasa: Food Ranking by Nutrient Retufn/Z@ire'Eipended

Calories

Cassava Pods (53,676.0)a
Palm 0il (52,920.0)
Cassava Flour (35,516.8)
Shelled Peanuts (29,863.2)
Cassava Tubers (24,838.3)
~ Plantains (18,967.5)
Chikwangue (18,785.0

Loaf Bread (18,531.0)
Sweat Bananas {17,881.6)

Beignets (17,325.0)
Local Rice.{15,681.6)

Crystal Sugar (14,280,0) .

Cassava Leaves (14,242.5),
Beans (14,094.6)

Peanut 0il (10,710.0)
Caterpillars (10,019.0)
Powdered Milk (5,300.0)
Palm Nuts (4,860)

Lake Fish (2,892.3)
Spinach (2,878.2)
Biteku-Teku (2,868.6)
Condensed Milk (2,786.0)
Smoked Fish (2,340.3)
Onions (1,693.3)

Beef w/o Bones (1,427.4)
Tomatoes (824.0)
Pili-Pili

, aCalories]Zaire

bProteins (gr.)/Zaire

Proteins

Shelled Peanuts (1,280.6)b
Caterpillars (1,232.6)
Cassava Leaves (1,172.5)
Beans. (938,3)

Lake Fish (603.3)

Loaf Bread (546.7)

- Smoked Fish (411.5)

Cassava Pods (317.5)
Biteku-Teku {314.2)

Sweet Bananas (304.8)
Local Rice (302.4)
Powdered Milk (270.3)
Beignets (246.8)

Beef w/o Bones (241,0)

. Spinach (232.5)

Cassava Tubers (200.0)
Plantains (168.0)
Cassava Flour (151.4)
Condensed Milk (139.3)
Chikwangue (132.6)
Onions (49.6)

Tomatoes (34.7)

Palm Nuts (17.1)
Crystal Sugar

Peanut 0il

Palm 011

Pili-Pili

: cWeighted index/Zaire

Weighted Composite

" {Calories and Proteins)

Shelled Peanuts (79;6)c

Cassava Pods (66.0)
Cassava Leaves (60.8)
Caterpillars (57.9)
PaIm 0il (52.9)

Beans (50.5)

Cessava Flour (41.4)
Lpaf Bread (39.8)
Cassava Tubers (32.6)
Sweet Bananas (29.7)
Local Rice (27.4)
Beignets (26.9)

Lake Fish (26.3)
Plantains (25.5)
Chikwangue (23.9)
Smoked Fish (18.3)
Powdered Milk (15.8)
Crystal Sugar(15.8)
Biteku-Teku (15.1)
Spinach (11.8)

Beef w/o0 Bones (10.8)
Peanut 0il (10.7)
Condensed Milk (8.2)
Palm Nuts (5.5)
Onions (3.6)

Tomatoes (2.3)

Pili-Pili



A comparison of consumer preference with the combined average value
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-product ranking suggests that some degree of rationality 3m consumption exists.

The rank correlation between the two sets of preference orderings is .36
in a sample of 27. This is somewhat better than a random result, but is
certainly not overwhelming. Table 5 indicates those foods which seem to be
seriously over- or under-valued in the preference ranking ef poor families.
The main source of the pfoblem is readily visible in Table 5. The
thfee primary over-valued foods (accounting for fully 29% of the food
bﬁdget of poor families) are all sources of animal protein. The two
primary under-valued foods (peanuts and cassava leaves), on the other hand,
are vich sources of vegetable protein, Sihce the relative protein quality
of the two sets of food sources has not been taken into account in forming
the?fankiﬁgs, the relative over-valuation of animal protein sources may
be overstated. In no ég;é, Qowevér, could relative quality differ by much
more than 33%,1 while the efficiency indices suggest huge discrepancies in
aferage value products -- 800% for peanuts vs. beef and 300% for peanuts
vs. lake fish, for example. Since it is not even clear that relative
protein quality has any significance for human nutrition,2 the appropriate
conclusion is clear: animal protein sources are drastically over-valued by
the poor in Kinshasa, while commonly-available soﬁrces_of vegetable protein

are substantially undervalued.

1
Protein quality is calculated as a percentage of the protein quality
of milk and eggs. Rich-country protein intake has a relative quality of
around 80%, while vegetable protein consumed in poor countries may have
a relative quality as low as 60%. In any case, then, the difference
‘cannot be much more than 33%. See Austin (1976), Appendix B, .

2 -
Thid
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Sources of Consumption “Irrationality,' Poor Families®

Over~Va1uation - Under-Valuation
Smoked, Dried Fish ‘ Peanuts

Lake Fish : Cassava Leaves
Beef Caterpillars
Tomatoes Bananas

Sugar Beignets
Pili-Pili Plantains
Onions Spinach

aBy order of importance
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Since many of the residents of Kinshasa are from areas where fish
are not common in the diet, and since beef is generally imported and
almost unknown as a traditional food, the evidence indicates that urban
éxperience has had a negative impact on consumer rationality. A comp;rison
of incidence of consumption and average quantity of fish consumed between
the Western people (for whom fish is traditionally a food in many cases)
and the Southeastern peoples (for whom fish are traditionally rarer) is
suggestive (see Table 6). An "urban' taste for animal protein seems to have
developed. The comparative average value product indices suggest that the
opportunity cost of this preference is quite large.

The other major discrepancies in the ranking of foods are also relatively
éasy to explain. The inclusion of caterpillars as an under-valued food is
somewhat misleading, since they are highly seasonal. All of the remaining
over-valued fcods are flavoring agents, and two of them (tomatoes and onions)
clearly represent tastes-acquired during the colonial era; In any case, it
would be highly presumptﬁous to suggest that all flavoring agents be given
up in the interest of nutritional efficiency. The portion of the budget
taken up by these agents (9.3%) is obviously not comparable with the huge
proportion absorbed by animal protein sources.

The summary judgment on the rationality of consumption by the poor
muét be that major distortions seem to have occurred., Sources of animal
protein seem to have come to dominate preference patterns at the expense
of commonly available vegetablerprotein sources. The nutrition opportunity
cost of this revealed preference pattern seems quite high. Besides this
anomalous preference for animal protein, however, the preference ;anking

-.

of foods by the poor seems to be rather rational,
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Table 6

Consumption of Fish, Two Ethnic Groups (Poor Families)

Fish Incidencea Quantity (kg./month)
West SE West SE

Lake 96.3 93.3 1.879 1.883

Smoked, Dried 89.7 94.7 477 ' . 497

aProbability of some positive level of consumption (in %)
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Extra-Familial Rationality: Inter-Group Comparisons

While aggregate consumption patterns do seem to show some striking
departure from nutritional optimality, they are unablie to indicate whether
ethnicity makes any difference in this context. It weuld be interesting to
know whether poor consumers from different ethnic backgrounds do about equally
well in aggregate calorie and protein consumption, otker things equal. As.
previously noted, average calérie and protein consumption by ethnic group within
tﬂe same income range (0 - 19.99 Z./month) are not appropriate measures for
comparison, since there are substantial variations in average family size,
~composition, and income between groups. In order to make realistic comparisons,
employment of the sort of "controlled demand" experiments previously described
becomes necessary. The relevant data have been generated using non-linear
“"regressions (across income groups 1, 2, and 3 and ethnic groups 1, 2, and 3)
based on the folloﬁ;ng mpdel:1

10 B1 B2

N B°(nEIYka) vyt ey

Ten ‘age-sex groups were identified for the exercise, and a cubic
function was fitted to the distribution of consumption wéights for the
followiﬁg ordering of age-sex groups: (1) Infants 0-2; (2) Children 7-12;
(3) Males 13-24; (4) M 50+; (5) M 30-493; (6) Females 30-49; (7) F 50+; (8)
F 20-29; (9} F 13-19; (10) Ch. 3-6. This ordering was suggested by some

prior work on consumption weighting in Kinshasa done by A. Saulniers.2 The

lA much more detailed discussion of the whole econometric approach used
in this paper can be found in Wheeler (1977). Calorie and protein conversion
from individual foods was accomplished with data from Degroote (1970), FAO
(19703 and Platt (1953).

2See Saulniers {1976).
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weights were estimated as "child equivalencies,' with both Y1 and Y10
constrained to equal 1.00} The results for calories and proteins are pre-
sented in Tables 7 and 8.

Using the full regression results from these tables, calorie and protein
consumption have been computed for equivalent poor families from the three
ethnic groups (see Table'Q). They suggest that some differences in consump-
tion efficiency do exist, since Southeastern families consistently outperform
their identical counterpérts. The statistical significance of the calorie
Jdifference may be questionable, but the gap between maximum and minimum protein
consumption levels is qguite large.

These fesults are reinforced when attentfon is focused away from average
coﬁ;umpéion patterns and toward behavior at the margin. In this context, it
is of particular interest to -see whether there is a difference in the propen-
sities of poor families to invest additional increments of income in nutritiocus
foods. Direct evidence is available from the regression estimates of income
elasticities (see Table 9), which suggest a very reasonable response pattern.
With only one exception, these elasticities are either greatér than or not
sigﬁificantly different than unity. Thus, consumption of nutrients by poor
families seems to expand at least as rapidly és their incomes. As-Table 9
iﬁdicates, their behavior in.this regard is more rational than that of their
.wealthier ethnic counterparts (for whom nutritional deficiencies.still exist

in some cases}, since all response elasticities appear to decline with income.

[

} The Saulniers results suggest similar weightings for these two groups
across several broad food categories. Although the use of the restriction
is an oversimplification, it is quite useful econometrically and should
not be badly off the mark.



Table 7 _29_
Calorie Regression Results® 7
Stze Income 2® 3 4 5 6 7 8 3 &?

Jribe Income N Elasticity Elasticity .

W 1 308 .54 .94 .99 .01 .78 .64 .52 .46 .50 .67 .33
{12.69) (13,23) f12.85) (7.86) (6.01) {4.80) (3.88) (3.47) 4.17) (8,30}

SE 1 41 1.31 1.18 .95 .89 .82 .77 .73 W73 .76 .85 .79
(12.82) {i2.49) (8.16) (5.06) {4.,06) (3.50} (3.11) {3.01) (3.47) (5.79)

NE 1 46 .98 .69 .94 .96 1.03 1,12 1.22 1.28 1.2-8 1.20 .44
5.52) (3.83) (4.64) (3.11)  (2.73) (2.50) (2.33) ¢€2.28) [(2.47)  (3.45)

¥ 2 278 .92 .88 .97 .98 1.01 .05 1.09 1,11 1.1} 1.08 12
(6.22) (6.14) {8,81}) (5.81) (5.04) (4.66) {4,38) (4.32) (4.76) (6.94)

SE b4 96 .84 .73 1,23 1.40 1.50 1.54 1,52 1.46 1,38 1.19 .18
(3.98) (3.41) {5.66) (3.96) (3.42) (3.12) {2.91) (2.82) (3.01) {4.16)

NE 2 72 ] .74 1.02 .97 .87 .75 .65 .59 .61 .74 .13
(2.80) (2.99) (6,44} (4.27) (3.51) {2.85) (2.21) (1.85) {2.00) (3.50)

w 3 173 .58 447 1.24 1.44 1.60 1.71 1.75 1.71 1,58 1.34 17
(5.87) (5.31}) (2.93) (2.14) {1.93) (1.83) (1.76) (1.73) (1.83) (2.42)

S8 3 103 .67 .47 1.25 1.74 2,34 2.92 1,35 3.50 3.25 2.46 .37
(6.87) {5.66} (2,76} (2.08) (1.85) (1.92) (:,92) {1.95) (2.08) {2.42)

NE 3 103 B9 .60 .95 1.02 1.16 1.33 1.48 1,57 1.55 1.38 .45
(8.54) (7.27) (4.42) (2.93)  (2.58) (2.47) (2.42) {2.47) (2.71) (3.67} -

Numbers ir parentheses beneath estimated parameter vslues are the t-statistics relevant for testing the hypothesis Ho:g = 0.

bCoefﬂcients under numerjcal column headings are "child-equivalent" consumption weights for the sge-sex groups defined on p. 20,

-

Table 8

Protein Regression Results

Size Income Zb 3 4 s [ 7 8 k]
Tribe Income N Elasticity Elasticity
L] 1 308 .84 .99 ).62 .89 .68 .44 .24 .13 ] A5
(7.98) (9.87) (8.92) (5.3%) (3.93) (2.85) {1.80) 1.11) (1.69) (5.95)
SE 1 41 1.56 1.36 .86 .82 .85 .92 1.1 1.09 1.13 1.1}
(19. 30} {9.73) {6.57) (4.04) (3.35) [3.03) {2.88) 2.31) (3.30) [4.86)
RE i 46 l.28 1.04 1.30 1.41 1,36 1,21 1.03 '.86 77 79
(S.S_B) (4.26) (4.76) (3.51) (3.09) (2.70) [2.21) {1.80) (.72} {2.61)
] Non-Convergence
SE 2 96 .39 .28 1.47 1.55 1.35 .99 .59 W27 .15 .36
{1.33) (.93 {2.30)} (1.76) (1.56) (1.30) (.80) {.33) {.19) (.59}
RE 2 72 - .49 LAB 1.21 1.26 1.19 1.05 .89 .76 .70 .76
(1.47) {1.46) [2.98) (2.17) (1.92) (1.69) (1.35) (1.08) {1.05) {1.65)
L 3 173 .50 .41 .98 .89 .76 .62 .51 46 .51 68
. (4.31) (4.14) (3.04) {1.87) (1.44) (1.15) (.91} [.80) (.95) [1.86)
SE 3 103 .68 A7 1.46 1.82 2.09 2.25 2.28 2.18 1.94 1,55
(6.09) {4.84) {2.62) (1.93} (1.83) (1.76) {1.71) (1.69) 1.77) {2.25)
NE 3 103 .61 .40 .72 .80 1.11 1,53 1,94 2.21 2.22 1.86
(4.98) (4.13) {3.45) {1.A%) (1.60; (1.65) (1.70} (1.79) {1.96) (2.47)

.45

.07

.11

.28

.24

SNunbers in parentheses bencath estimated parameter values are the t-statisties relevant for testing the hypothesis Ho:B = 0.
. .
'

Coefficients under numerical column headings are "child-equivaleﬁt" consumption weights for the age-sex groups defined on p. 20.
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Table 9

Inter-Group Comparisons

A. Family Data Used for Comparisons

Family Size -- 52
Family Composition -- (1) Infant 0-2; (1) Child 7-12;

(1) Male 30-49; (1) Female 20-29; (1) Female 13-19
" Family Income -- Z. 15/ month (Z.3.00 per capita)

B. Projected Consumption of Nutrients ' o
Ethnic Group Calories (/day) Proteins (gr./day)é

W 3518 95.2

SE 3737 ‘ 110.6

NE 3681 90.4

C. Income Elasticities of Nutrient Consumption

Ethnic Group . Income Group Caloriesb Proteinsb
W 1 L94* .99*
2 L92% -
3 .58% JA1*
SE 1 1.31* 1,36*
2 .84% - .28
3 . .67* ATE
NE 1 .98% 1.04%
2 L70% .48
3 . 89% ' .40
a

The average size of class 1 families in Kinshasa is close to 5.0.
The composition used for purposes of illustration is certainly not
atypical.

* denotes rejection of the null hypothesis (Ho: B 0)
.with 95% confidence.
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Intra-Familial Rationality: .Allocation Patterns

Any comptrehensive evaluation of dietary patterns must include an
examination of the treatment of nutritionally vulnerable groups within poor
famiijies. As previously noted, assertions are often made that "common"
discrimination against these groups leads to particularly damaging types
of malnutrition. The parameter estimates in Table 7 and 8 allow these
assertions to be tested for Kinshasa. As can readily be meen, these estimates
are all quite robust, suggesting that at least some credeize can be given to -
e results.1 The assertion that family feeding patterns are particularly
injurious to vulnerable groups will be tested for the casa of infants 0-2
years of age. An adequate test of the proposition must be divided into
two parts: An evaluation of average allocational practice, and a separate
consideration of the positiofi of infants in large families.

First, a consideration of general allocational pattems will bhe attempted.
Since infants 0-2 years of age are counted in group Xl (amdi given an arbitrary
scaling of unity), the appropriate estimate of the nutriemt consumption weight

given to the "representative infant" in a family is simply

A

Y
Wl = 1 = . 1
‘ 10 . 10 .

2 Xy =y
k=1 k=1

Table 10 summarizes the regression results for all three income-ethnic

groups, both for the "infant share" as a proportion of total family weighting

1

All statistical inferences are based on t-tests om the linearized form
of the model using the last-round parameter estimates as the basis for the
linearization. See Wheeler (1977).
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Table 10

Infant Shares in Calorie and Protein Consmmption

Ethnic Income Calorie Shares Protein Shares

Group Group - b ' ~a ~".b
Wy Wy Y Wy

1 .17 .32 <13 .26

w 2 - - 1:09 . 19
3 .13 .26 07 .15

1 .10 .20 .12 .23

SE 2 .11 .25 .08 .16
3 .06 .12 .04 .09

1 .09 .20 .09 .18

NE 2 .10 .21 12 .24
3 .07 .14 .08 .16

*" Nutrient Consumption by Infants, Identical Poor Families

Ethnic Group - Calories® (1 day) Proteind (gr./day)
W 1126 25
~SE 822 25
NE 736 16
a

Infant share in total family weighting

b )

Infant share in "representative" family of 5
c .

The FAC standard daily calorie minimum for infants 0-2 is 1100,
d

The FAQ protein daily minimum for infants 0 - 2 is 40. grans,
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and for the infant share in the representative family of S which was previously
defined (see Table 9}.

These results are rather remarkable, both for consistency and the mode
of behavior which they imply. lRather than supporting the assertion of infant
damage through family feedinglpractices, they suggest strongly that the
opposite is true in all cases. The patterns of allocation are quite stable
across income and ethnic groups. In every case, the estimated allocation
implies disproportionate investment by poor families in infant nutrition.
The degree to which poor families invest in consumption by their younger members
becomes clear when the information in Tables 9 and 10 is combined to yield
daily intaké estimates (see Table 11). If the results roughly approximate actual
lev;is, £hey suggest thap.infants_come much closer than other family members
to meeting daily minimum standards. The strength of the phenomenon appears to
vary across ethnic groups, but disproportionate intake is evident in almost

every case.

1 A
This conclusion seems valid in the current case because B., the estimated
family-size elasticity, is never significantly less than 1.60 for poor
families. For él < 1.00, infant consumption weightings are likely to bhe
overestimated when larger families have disproportionately more children
(as in the case in Kinshasa). The fact that B, is significantly greater
than 1.00 in several cases suggests that the affected infant shares

may in fact be underestimated. For a complete discussion, see Wheeler
(1977). .
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Concliusion : |

A fairly clear pattern of behavior seems to emerge from the Kinshasa
data. In general, poor families consume animal protein at very high
‘nutritional opportunity cost, although other dietary practices appear
rather rational. Differences in ethnic preference for different foods
-do not seem to balance at the aggregate level in all cases, so that otherwise-
identical poor families exhibit some difference in nutrient consumption. The
sources of suboptimality which do exist seem relatively stable for all the
poor in the sense that consumption of calories and protein rises proportionally
ﬁith income.

. At the extra-familial level, then, there may indeed be a place for
attempts to shift dietary. preferences toward vegetable protein sources, yielding
a considerably more nutfitiods diet at coﬁétant expeﬂditure levels, The need
for education is much less apparent when intra-familial practices are considered.
All the results suggest an allocation which is heavily tilted in favor of
nutriticnally vulnerable groups.

This discussion has focused exclusively on the question of optimizing
behavior by poor consumers, No claim is made that the-incomes of poﬁr
fgmilies make it fossible for them to attain satisfactory nutrient intake
levels for all members. Indeed, the family consumption levels shown in Table
9 make it obvious that this is not the case, What poor families need primarily
is more money. This paper has been concerned only with how well they seem to

be doing with what they have.

-
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