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NUTRITION AND DEVELOPMENT: THE VIEW OF THE PLANNER

Alun Berg and Robert Muscat

In recent years we have heard much about the magnitude and implications of
malnutrition and the need to attack the problem with a new sense of urgency. Yet
when looking at the development plans of most countries in the developing world,
one seldom finds nutrition getting more than passing mention. Even where better
nutrition is cited and discussed a® an objective of & plen, its relative priority --
measured by allocation of resource, or specific policy proposals -- is low,

One is therefore tempted to ask: Have we demonstrated a convincing case that
malnutrition should warrant more funds, given the competing demands on scarce
resources?

In a paper in 1969 (1), we exemined & series of policy issues relating to
this question and concluded then that from the planner's view, an : cceptable cace
for nutrition had not been made, It was also seid that until a sufficiently strong
case is presented, the impact of the extensive research of the scientific community
would not reach beyond the periphery of the malnutrition problem, Since then, a
rich dinlogue has developed among many of those sharing these concerns., Iesues
have been more sharply detined, new rationsle has been examined, and new concep-
tual approaches have evolved., In short, we believe the case can now be advanced
for nutrition's role in the mainstream of development, This paper ir an attempt
to explore that case, locking at nutrition from the viewpoint of the development
plunner  *

At the outset we should state an important caveat to be borne in mind through-
out this paper. We do not mean to imply either that malontrition can be treated
or overcome in icolation from other elements of the socio-economic framework, or
that better nutrition alone is a panacea for underdevelopment,, On the con-
trary, nutrition is one of the many interrelated determinants of° haman perfor-
mance requiring advoncement, We do question whether the relative importance
of nutrition, its role among the many factors, has been given the attention it
deserves, We also suggest that under certain circumstances nutrition may be

a4 precondition to the advancement of these other factors.

* Jome nutrition proponents may take issuc with this approach, It is commonly
argued that the very fact of widespread malnutrition is itself grounds for
large programs; that children should not have to justify their sustenance on
societal economic grounds, With clear appreciation of the human tragedy
implied in malnutrition, we point to the evidence that over the years the case
for nutrition as'a moral imperative has proved insufficient to claim more than
n token portion of development resources.
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SIZE OF THE PROBLEM

In examining the relationship of malnutrition to national development,

the planner's first interest is the magnitude of the problem, This need be
discussed only briefly to set the problem in its broad context. We will
consider child morteality, the relationship of malnutrition to that mortality,
and malnutrition of the survivors,

By any measure, child mortality in developing countries is of staggering
proportions,*

. Children under % in Pakistan and Brazil consitvte under one-fif'th
of the population, but account for four-fifths of all deaths; in
India, for 65% of the deaths, in the U,A.R ,68%. (1In industrialized
countries, deaths at this age are significantly emaller than their
age proportion in the population, e.g., in Sweden, young children
account for 7.4% of the population, but only 2.2% of deaths.)

The percentage of children ages 1 to 4 who die in Pakistan is hO
times higher than in Japan; and 80 times higher thuan in Sweden,

. 0f children between the critical sges of 1 and 2, the proportion
of deaths in rural Punjab (one of India's stronrest and henlthiest
areas), is 72 times higher than in Sweden; in the U.A,R, it i5 107 times
higher and in Gambia, 111 times higher.

Although it is difficult vo isolate a single ecause for these death rates --
a number of obviously releted environmental factors are involved -~ there is
little dispute to FA('s contention that "malnutrition is the bipgest single
contributor to child mortality in the developing countries.” (2) Studies
currently being conducted in 8 Latin American crews report malmtrition to
be the underlying or an associated cause of 527 of all deaths of 1 to L year
olds (3). 1In Monterrey it is 65%; in San Salvador £7%; in Reeife 709.%¥
Even in the early months of life (1 to “ months), melnutrition was related to
58% of the Recife deaths. The «ame latin Americen study shows that imma-
turity -- often nutritionally related -- caused W7 to 7h% of deaths in the

4

first month of life. A recent study from Jamsica (kL) reports thaot 6

9 % of

deaths in the 6 to 36 month old children nad malnutrition as ejther Lhe
primary or a contributing factor,

The 5 principal causes of childhood death account for 50% of all pre-
school deaths in a sampling of developing countries,*** eaths due to sll
5 causes are of'ten nutrition-related, For example, the latin American study
estimates that among children under 5, malnutrition is ar associated cause

.

in 55% of the deaths attributed to infective or perasitic diseases, *¥+¥

*See Appendix, Tables I and II,
**See Appendix, Table III,
*¥**See Appendix, Table IV.
****See Appendix, Table V.
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Deaths are measurable, Less dramatic and less visible is the toll among
the survivors. How widespread, the planner then wants to know, is malnutrition?
How severe ig it and what does it mecan? FAO recently reported that of the 800
million children now growing up in developing countries, more than two-thirds
will "encounter sickness or disabling diseases either broughtl on or aggravated
by protein-calorie maloatrition” (5). Chitdren who do survive will be plagued
by illness thet might not ocenr or be as cerious were 1y not for their reduced
resistance caused by moalnourichment, Recent studies in Letin America, South
Africa and India show that 20 to 30% of the time, the young chi'd is experien-
cing acute infection (6)., A sense of the severity within thie group is
suggeeted by a summary of 16 of the most recent nutrition curveys (7). This
shows a range of severe malnutrition, (i.e., third degree: below 650% of
standard body weight per age), from 0.9 to 4.5%. An additional 2% of the
children sre commonly found to be suffering from modernte palnutrition,

(second degree: 60 to 75% of norm), Thus, in some arees, guch as rural Mexico,
almost 1 out ot 3 children foll below 79% of the accepted suundard, It hes

of ten been reported olsewhere that an additional N0 to oY or the children
have mild malnutrition (fret degree: 79 to 90% of norm),

Three stenderd techniques have peen used to measure the extent of mal-
nutrition: food-balance cheets, consumer nxpnndjbuﬁo curveye, snd direet nutrition

surveys, Fach hos Dte drawboeke,® bat tuken together, the dirferent nebhods

* A method develored in prest etetictical detnil by Fac iv tne focd-balaneo cheet,
Tnis estimates cupplies of different foods avaitalle within o cosnney {or recion),
and tromsletes these supplies into ealories and nusricnue Lo compate per capita
availabilities. (Both supplies, population and food deped cor be projected

forward to form an ectimate of how the demmnd-gnpply cfoaouian nirht look, cay

ten years shead, under o given et o assumplions,) Per enrits aveilnbilicies can
then be compared with recommended standerds for thot conntry o arelve vu wn cstimate
of the apggregete nutritionsl pop, ‘there are ceversl oroblere necocloted with thie
method, chief of which do that all copregate measurcer conecnl Lhe Pestares off the
complex reality they deceribe,  The appreoach dee. non rowe ceeount of ineope
differences within the population, regional variotions, o intro-famity Cood distri-
bution mores, Thus, it does not yield an ecvimate of now nuny cevueltly are suffering

from malunutrition, or a profile of who they ave. Gbhoe even coontricg with apparent
large surpluscs of nutrients, ac chown in the belance cieets o otill have melnutri-
il

tion problemc due to the wide vorieticns asround aeversp e intobe | (oand ascociated
henlth preblems tiuat show a hipher incidence in the poorer erospe), thie approach
4
i

does nol indicale absensze off o problem where an agcoresct o oeplae exiche, but it
does puuarantec thut a serious problem exicte where o country has snything less

than a moderate surplus,

A second technique uges o combination ol income dietriicticn data and conrumer
expenditure surveys, The latter of'ten tell as how much of wint foode ore purchased,
by whot levels of incomwe or expenditure, This informatiov can then Le paired with
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income distribution data to derive estimutes of the numbers of people consuming
different levels of calories and nutrients., Two recent studies illustrate this
method. GCne by P. D. Ojhe (8) estimates that at leact vodh of the Iniiun popula-
tion in 1960/61 (about 200 million people), was consuming less than the

minimum recommended daily caloriez. A study of Koreun consumer income und
expenditure data estimated protein deficiencies by broad cecupational eatgrories,
concluding (for example) that 90% of the houscholds of urban "laily workers"
were in a critical deficiency range (9). TDepending on the reliabiiity and
detail of the data, these surveys can pive a good picture off the overall mymi-
tude of nutritional deficits, the distribution ot lthe deficiuvs smeny nreas and
groups of the population defined according to dirferent charécterictics, and
the apparent consumption levels o differen’ matrients. Althourh these pothods
provi'a a closer look than the bal:nce-shect approach, they stiil onit many
imper mt characteristics of the nutrition prohlen, cuen o couking habite and
their impact on the nutrient content of food, intro-tumily distribation habits
and incidence of parasites or other factors affecting aboorption,

A third technique is the direct nutrition survey, invelvin: o ield examinntion
of the nutritional status of a sample of the popuintion,  For the cpeeific
group studied, this is the most aceurate of the three defermlnntions, but wlso
the most costly, the most time-consuming .nd the most Aivrieabs, By nececuity,
the sample is small and question may be raised zu to how reprecentative it is
of the whole population, Virtually ail novicnsi popnisations are natritionally
heterogenous. Thus, any sample for identiryirg specific noritional problens
is less useful the larger is the proporticrn of the populetion tnel the enuple
is meant to describe. In making necessary comparitons morys varioas rapveys

to project @ broader picture, one often rune into & Irein o crandurdlization of
clinical definitions, uneven, reprecentativenccs of ihe mut rinla, tnd methodolo-
gical problems such as failure to make ailowarcen for ceuronal variations,
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present a consistent and reasonably reliable picture of & problem of ma jor magni-
tude. Information available from studies employirg the three techniques demon-
strates the presence of an enormous mass of subcliniesl malnutrition in the
developing countries, i.e., malnutritior that doce nrot show up in conventional

medical statistics. This mass amounts to something on the order of a billion

persons (10),

ECONOMIC IMPACT ON THE INDIVIDUAL
Having obtsined some idea of the magnitude of the problem, the planner next

may ask: What does malnutrition mean to the individusl we economic men and thus,

in @ composite sense, to society and to national development? The planner hears
that malnutrition affects mental development, plysical development, and productivity.
He wants to know to what extent this is so und in what wsyrs and to what degree this

affects national development.
Mental Development: It is now clear that malnutrition during the fetal period

and in infancy is associated with intellectnal impoiruent, Severe meinutrition
reduces the size of the brain, decreages the number of bruin cells and e
responsible for abnormalities of behavior (11). Come bepinninge of functionel
quantification have been attempted, ond the recults ere not plesssnt to contem-
plate (12).
Recent rescarch also suggestd thece changes moy be drrevercible and that

severe malnutrition* could be responsible for a permoucnt iupeircent in brain
development snd ultimate function (13, 1h),

- Those directly working on this question, such ar Winlos, generuzlly contend
"the evidence is becoming more and more weighty that waluntrition in infancy
permanently affects the minds of the children whe have been arf'licieq,” (13)
Others, such as Frisch, although eppreciating the dirfienltice or sich investigations,
find shortcomings in the existing studies end thus conelude thet "curmices should not
be treated as tacts," (16) Unfortunately, the gaestion whethor damsge brought on
by malnutrition is reversible has dominated our thirkirg ard our work, and has
tended to direct attention away from the more cigniticant p:ulic poliey
considerations. This is understandable; the mention of irrevercibility sug-

gests a dromatic difference in kind, o difference infinitely levs tolerable,

*Perhaps because of the difficulty in isolating the nutrition variable, slmost no
work has been conducted to measure the effect on brain tfunclion of mild or
moderate malnutrition., Although there is observotional reporting sugzesting a
lag in mental performunce, clearly more quantificanion is desiravle,
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This has been reflected in dlscussione we have had with public officinls who
imply that "if malnutrition is irretrievebly limiting, we must cuickly do
something about 1t; if it isn't, it ie a matter of lesser imporinnce and
poses & lesser sense of urgency."

Such posture is dangerously misleading, Two points need to be made to
place the matter In policy perspective,

First, melnutrition clearly interferes with a chila's ability to learn,
whotever 1ts ultimate effect on the condition of the brain itself. Learning
time is lost during the most critical periods of learning, A malnourished
child is listless, lacking in curlosity, and unresponsive *o ctimulation,

Even if he were less pascive, the maternsl stimuletion n small child requires
for proper development frequently J« unavallable; the mothrr herself often
a victim of nutrition 1ethefgy.*

Whether & child's apathy results from his own or his mother's nutritional
deprivation, he is late in reaching the standard developnent milestones. He
slides from the norms, and by the time he entere schoel he already is behind
hls adequetely nour?shed classmntes., This child 16 lest ownre of his world
then are his well-nourished counterpartc, Mich pasces hin by, He is mentally
and physically fatigued and thus hes ditficnlty being not-uhbive in elnss,  Fre-
quently he seems detached from the life nround him,

If this were not a sufficient compet:iive disndvavinge, S~ ralnourished
youngster falls further behind beeauce of hir fregnent, beuhe with marbritlon-
related illnesses. In the United Ctotes an estimsted 8 goasol daye noyear
are lost because of sicknese (18), It has been comp:ted i fore Latin American
countries that more then fifty days of school are missed o ypenr beeanse of
illness (19). 1In some instances this conctitutes one-taird of the evailable
school days,

The malnouriched child thus fallz still farther H2viod, o by antil he is
unable to cope with the school situatlon ** Ohvious'r ) ciwr Sretors are nlso
at work, but there is little doubt that malnutrition eevicibeber o the poor

pertormance, to the low aspiration to higher educetion Tevels, and to the

'

*Rosenzwels reports that stimnlation mny affect braip sice (7)),

**To the extent the duller children feil to ndvance in grudes; 12y occupy
seats that others might £111, The level of a teochec's Jrshraction Lo all
students must be lowered tc nccommodate the scope of corprehencion of the
dull children, Thus, the returns to educstion expenditure where the dull
child is present are reduced by malnutrition.
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substantial student drop-out rate often found among the poorly fed portions of
the population,

Thus, whatever may or may not happen to his brain development at some
future date, the malnourished child is permenently handicapped. He has
suf'fered an irreversible loss of opportunity.

A second and perhaps more compelling policy consideration concerns the
uncertointy of the relationship between malnutrition and permanent mentel
retardation, Discussion of reversing mental deficiency assumes that the nutri-
ents now in short supply will be availlable at some future date, We have
attempted in earlier pepers (20, 21), to demonstrate that this is an assump-
tion of questionable validity. For a substantial portion of people in
developing countries, that ' future date' will not fall within their lifetimes,
given their present low incomes and likely rates of income growth, For example, for
a third of the families in India at least twice the current incomes are required to
meet even the minimum acceptable diets, Unless a new nutrition strategy is
evolved to shorteut the traditional neans of providing nutrition, it will be
well into the next century before more than 150 million Indians will afford even
a minimum adequate diet, And it has been suggested that these projections were
overly optimistic, belng basea on a ©.5% annual national growth rate, compared
to 4 3,5% trend over the past 13 yenars,

A1l this questions the policy relevance of the discuggion about reversibility
or irreversibility of mental reterdation, Tt also emphasizes the need for solu-
tions other than conventional income solutions to meet the nubtrition problem,

Physical Development:; Next we come to the relationship of nutlribtion to

physical growth, Heredity is the key to the ultimate size a youngeler:.can
attain, but it is nutrition which largely determines how close he will get Lo
his genetic potential, It 1s now clear that large parts of the populations
of the developing countries are falling signifiicanlly short ot their genetic
potential because of inedequate nutrition* (22). 1In fact, low income populs-
tiona have an almost universally smaller body size, According to FAO, more
than 300 million children f'rou these groups suffer '"grosely retarded physical

growth," (24) It is not uncommon to mistake these youngsters tor healthy

% Bengoa has written that "Despite genetic differences and other disease factors
...short stature in & population is now regarded us an indication that malnu-
trition exists, and plays an important role in physical development in many
developing countries," (23) i,e., a person small for his age may well have
been malnourished during some important period of' hie development,

s e B i = = <L RPN
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children, though their growth may be retarded 20 to 30%. This meens that by
the time the child reaches the age of 12, he has the physical development of
o normal 8 year old,

Other than for certain kinds of jobs reguirirn more than average physicul
prowess, physical size in 1ltself generally i not econowically signifiennt,
Move important is the possibilily that the shortrall in size may be related
to a shortfell in performance, It is now ciear lhat zmell steiure or'ten
reflects the disabilities of stunted mentel growth, A ctudy of presumubly
heulthy Arab children (25) showed that alertness, srood proportions, &nd
good physical condition camouf'laye dwarting to such an extent Lhat "without
knowledge of their exaet uge they could have been taken tor healthy children,"
In fact, 70% were snort for their ages and their sccomplishments and behavior
were more in keeping with their cize than their age, Ulmiler obrervations were
noted in Mexico (26),

Other Produclivity Considerations: The above concerte rcenit primarily from

inadequaute quality of diet, erpeciully childheod dien,  The ri-lationstip of
nutrition to productivity slso poves what io lergely, (although nol solely) a
quantitative consideration, Man le oabiect to tae Tows of thermodynnmies; he
must cbeorh energy to prodiace an o enersy oabpal (o)), Cleceice work cihadies
durding end trollowing World Wor 11 (%), as well oo the mmereds obadies of
oulput berore and af'ter the introluction off faetory feedin: prograne (v,
chow o direct relaticn between dictaery faprovements from oelearly inadequnte
ctartin: levele, nnd o boeguent dnercaver i work ontpan, Those who wold
apply Lhe usual eavent that the obuerved corretosions doonot prove o direct
caneal relotion moy be inctirisbly skheptieal in enoer whore avhier motivational
factors are L work ond where the dict outeile the inctitovionnd teeding:

hae not been properly observed, ot it wounld Lo oo restidione to gaarrel
with the general conelacion thay there otadice covroborate, ander closely
obcerved conditions, the commonly obeerved roet thes Lurdeguaie tfood irtuke
Tends men Lo make compencuting tdjustments in encryy oabpul Lo preserve thiclr
inboernnl procesces,

The: adult worker with an insdequate dict compensiles ror Lhis inhake
chortrell by living, in eftect, o lees thon avercge Tife aron less than
aversee man,  His adjustment tfuils short of prubtine him Into o elinienily
dofined ctote of 'ndernutrition or malnutriticn, Ty comprives o mixtove of
clowly paced work, savinge on miuvenlar cvertion, opportunitier rfor innovi-

Eion or exten effort toregone, low body weight, ond & moderate depurtare trom
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a condition of general well-being -- in short, s mix of work performance below e
man's potential and a chronie condition of ill-being, As indicated earlier,
the picture is further complicated by the interaction of malnutrition and other
sources of illness,

Most of the concerns reflected in the foregoing discussion ore a2 consequence
of' protein and/or cualorie molnutrition., These are the most severe and wide-
spread of nutritional deficiencies, especially among children in the formative
yeors, Additionsl problems are induced Ly inadequacies of other nutrients,
cither directly or in combination with protein and/or calorie shortages.
Although there existc a profusion of medical ctudies or the diseases emanating
from there deficlencies, date on their prevalence is sparse. One comes away
from ¢ cearch of the literature sensing thet the generous space nutrition
textbooks devote to these once serious problems may no longer bhe a valid re-
flection of their importance in today's worid, This is not to suggest that
such classle nutritional deficiency diseases as rickets, scurvy, beriberi
and pellagre no longer exist, Rather, for policy purposes, ar a general
rule they are of only secondary importance,* There are two reccons for this:
first, where such nutrient deficicneies have been identified, and where a
feasible method of distributing a dietary cupplement cxicte, She cost of
correctlive programs are likely to be relatively modest, They pose for the
planner no mujor recource problem of a size appronching the probleme of
protein/cnloric deficiencics. As such, an effective plan to eradicate such
det'iciencies would not be likely to prompt cerious resistence, Second is
the matter of numbers, The cases of such diceacer probebly wre velatively
few, at lcost when compared with protein dericiencies that can be measured
in the hundreds o1 millions,

There are two prominent exceptions. Among sore adalt nopulations,
nutritionol anemis ic o wldespread deficiency, The resulting sicknescs and
sluggishness is a eondition so common in poorer societies, it is often accepted
ue the norm,  Nutritional anemia i¢ particularly severe in procnant women --
569 of' expectart mothers studied in South Indis nre ancmie; Y0% in Horth
Indin (30) -- and is responsible for a considerable portion o wnternal

deaths (31).** Nutritional anemias in mothers are also recponsible tor the

¥ A rule thal does not hold in certain asreas under certain scts of unisual
circumetances,

¥* Tt should be noted in this connectlon thut maternal denth rates of developing
countries are many-{old those of more afi'luent societies, Indis'e maternal
deuth rate ic 17 times that of Denmark's, (32)



precarious health of the newborn. Premature births are much more common among
anemic mothers, and premature children are much more llkely to die, 70% of
the deaths in the perinatal period were in intfants weighing less than 2.9 kg,
at birth (33). Anemias are also common among children; S0% or those studied
in a recent large Tndian survey werec anemic {3h). a

The second exception is vitamin A deficiency, which in ite most vevere
form of deprivation can lead to blindness.,* Estimates have been made that
in India alone there are more than 4 million cases of blindness, a million
of which are of nutritional origin and thus preventable (36). But these
numbers in themselves are a bit misleading, since children blinded (rom
diseases brought on by inadequate vitamin A often will not survive. In
Indonesia, for every survivor, one child dies, And the survivor then has
a lower chance for further survival than lic age partners (37). For every
Indian case of total or near-total blindness, another three Indians are
said to be suffering from mild to moderate degrees of viesnal hondicap (34).
For example, 10 to 15% of children in India arc said Lo suffer from night
blindness and more severe ocular manitestations off vitumin A deficicuey (39).
Further, the severity of protein deficiency caceg i intensificd when accompanied

by vitamin A deficiency. Usually, pood hospital treatment coan lead to
y Jy B I

!
recovery of half of the cases of severe protein def'iciency, When vitamin A

deficiency is also present, the fatality rate rises to 0% (ho),

IMPACT ON NATTONAL ICONOMY

Vhat effect do these individual disabilities of mulrmtrition have on

economic development?

Human Capital: Malnutrition is a dicease., Bxpenditures to overcome or

avoid disease have commonly heen regarded as a f'orm ol conuumption, &nd
consumption is often an unwelcome word in the halls of nabional plenning
agencies, This has not always been the cese, Farlier develcopere of cconomice
thought recognized that wealth flows from come kinde of cxpenditures on people,
which were tantamount to investment in human capital, ag well og f'rom invest-
ment in non-human capital, Their view implies that expenditures Lo prepuare

a person to enter the labor force, or subsequently io increase or maintain

* Although compilations have been made of available sibudies (734 i
dif'ficult to assess the magnitude of this problem, Coumprehencive statictines
of quality are rarely avcilable, and when they arc, they often dirfer ac Lo
what constitutes blindness, It is even more difricult to arscoe the nunbers
who are blind because of malnutrition, Also, the Y% of mulnoariched children
who show clinical sipgns of eye impairment varies considerably from region to
region,

), it die still
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his productivity eventually will produce a flow of income, However this
train of thought was eclipsed by the more mathematically precise economic
growth models that came into vogue in the 19L0s,

The: plenning models in general use do not take cxplicit account of the
notion of investment in human beings. The models develop a view of the
growth procese which sees increases in tomorrow’s income as resulting pri-
marily f'rom today' s additions to material capital (or investment )., The
nature and productivity of the investment then determines the extent of the
increase of future income,

Obviously, the more one consumes today, the less is avallable for invest-
ment -- nnd thus, for generating future income tomorrow, Viewed in this
light, consumption becomes an enemy of growth, not a handmaiden, "Investment
in steel plents, large dems, and other modern temples thus athained a new
kind of sanctity, Consumption in the form of educational and health services,
clothing, and eating -- and even more flippant forms of consumption such as
entertainment which can affect a person’s motivation -~ iu recoanized ac having
an instrumentoel impact on productivity, But since the efTects are so diifi-
cult to identify, all growth in income is imputed to those mescuravle tsctors
included in the model ,*

Fxpenditures on health have eguffered from this stizma., Tn the national
sccounts they fall in the category of consumplion, They contrivute to the
current cense ot well being ond are consumed immediately, w0 ic food or &
visit to the cinemo,

In recent years, however, a new school of cconomie ‘~onght nhan berun
Lo advance beyond the confines of the models, body of Uinerature has
developed the theory of human capital, measuring returns to invesument in
people.  Guided by the techniques applied to measurinT mubterizl capital end
the returns to investment, several writers huve attempued 4o develop cimi-
larly rijorous approaches to human capital, The impetus %o rxierd une
concept ot capital to human beings, developed from the observetion that the
theory previously used could not explain all of the increaces in rational

output that had been achieved in several countries, As Profescor T, W, Cchultz,

¥ The planner's personal vision may transcend the confincs of his model -- or
L least the inherent bias against consumption, but hic plans are conustructed
around the model nonetheless,
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a leading proponent of the development of human cepital theory, wrote in 1961

Although it is obvious that peonle acquire useful ckills
and knowledge, it is not obvious that these skills and
knowledge are a form of capital, thet thls capitael 1s

in substantial part a product of deliberate investment,
that is has grown in Western societies at @ muich faster
rate than conventlonal (non-huwran) cepital, ond that its
growth may well be the most distinctive feature of the
economic system, It hau been widely observed that
increases in national output have been large compared
with the increases of land, men-hours, and physical
reprodiucible capital, Investmert in humen capitel is
probably the major explanation for this difference (b)),

Elaborate work by Denison (42) and others (43) hae shown that a significant
part of economic growth in the United States ond Western Turope has been
attributable to education, but that even after taking education into account,
there remains an unexplained residuel prowth, Deuiron attributes this to
"knowledge". To examine these efforts and their limitsilons rfurther would
exceed the scope of this paper. For our purposes, 1L i enowsh to note
here these authors reflect a breaxthrough in ecovonic thowsht -- & recopni-
tion that the quelity <f the laber foree is an important ractor in cconomic
growth,

Inspired by this development in the theory off educstion, ceanomiste
have attempted to develop a parel’el approach to the cconomies ot health,
Several methods have been devised to meassure the ceonomie retuarns and they
chow substantial returnc to health investiment in the tnited Stotec, The
most common technigue is to compzre the cosbts of preventinge o denth with
the worker’s future income, had he lived (LL),#* Another measurement is boe
investment in human capital thet is lost througn death any tiwe prior to
retirement. This second approsch yields an estimute of Lhe health "eapitu "
that hae been invested in a member of the labor force, aicn witi food,
clothing, housing, education and other expenditures accescary Lo rnabhle o
person to develop his particuler skille, A4 variatic, In tnde appbrodch

measures the economic cost ol debility, where denth ie not o reetor (),

* The ratio of the incowe beneflt to the cocts of preventin: ihe loss, oo
ratio that is comparable to Lenetit-cost mecsurcments of pore conndord pro-
Ject analyeis, It is somelimes objected that the indioduel's futare con-
sumption should be deducted from hic ineome i ealealntine the net hoenefihe,
This is an errvor, since the objicctive of growih (rid of cconomie netivity
generally) is future consumption, not merecly the recidanl of ter peraannl
consumption, The benefit consiste both of o 1ife coved wad the eoncaeption
enjoyed by that person; 1t he @lso tirng out 1o genersts ror futare invert-
ment, so much the better.
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Whether an illness results in temporarvy loss of work days, or some temporary
or permanent rediuction in work capacity, the loss in output can be estimated
in various wsys and edded to the cost of medical care, This can then be
compared with proposed cxpenditures for preventing the occurrence of the
illness in the first place,

Similar techniques are appliceble in measuring returns to expenditures
on better nutrition, From the earlier discussion of the impact of malnutri-
tion on the individual, an improvement in nutrition (or an acvoidence of under-
nutrition or malnutrition) can be economically cquivalent to euring (or pre-
venting ) any other disease, Improved nutrition that returns en absent worker
to the active labor force, or that overcomes e debility that is reducing a
worker's productive capacity, or that enables a child to return to school
or Lo improve his understending or retention of things teught, or that
enables an aduli to absorb mure effectively in-scrvice treining or the advice
of agriculture extension, clearly increases ihic flow of carnings above what
it would heve Leen ip the absence of the improvement in well-being,

Once a person is rectored Lo well-being, adeguate mnerition (e,g.,
suf't'icient iron capply), is a maintenance expenditure, From then onward
it contributes to present income only in the sence thal in ite absense,
the person would loce some of the income-yenerating capacity he or she has
when nutrition 1o sdequate, And 1y eontributes Lo ffature income in the
sense that Tbe absense would interrapt current lesening, or ctherwise dilute
netivitics thot e neccesary or contribubtory 1o fubure income peneration,®
Inecrements of nutrition lead to diminiching increments in potential produc-
tivity and then only up to a certain point, PBeyond that point, in either
quantity or quality, further incresces in ipngestion &t any one time do not
contribute to productivity, end in fact can reduce it,

In sum, an improvement in nutrition can have s continuing, current or
maintenance effect on the productivity of an active member of the labor
foree, or it can take the form of an investment, enabling a person to earn

a hipher future income stream,

¥ AL distincetion Letween consumption and investiment would be destroyed if
the expenditures on eating by all people who were adcguately fed were
lubelled investment by extension of' the idea thot they were a nccessary
condition for mninteining a flow of income,
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i : v+ Let us assume that our planner sccepts
the notion of humen investment and the logic of the methods for caleulating
the benefits from avoiding death or restorins (or increasing) productivity
through reducing or eliminating molnutrition.® These analyses of the develop-
mental importance of nutrition and well-being have been worked ¢ ' for cconomies
already highly develcped. Before the conclusions can be aggregated and upplied
to the poorer countries, the planner faces enother set of problems arising
from impcrtant differences between developed and developing economies,

We might start with a benefit that is ot'ten central to disenssions of
health economics, the savirgs of medical costs where zdequate nutrition would
reduce the number of clinical admissions into the medicsl system. As long
as there is en unsatisfied demand, i.e,, as long as the potential cese load
exceed the treatment capecity of the medical system, the climinstion of a
kwashiorkor case frees up a bed (and other medicel resources) for seme other

gick person who was otherwise unsble to gelir entry into the system,  Since
this is the typical situstion, reductlion of malnatrition is not likely to
bring about a reduction in current medical expenditures, or o slowiny of the
rate of growti in medicel system invectiment, piven the ivadequaceies of these
systems, However, the adequale nutrition would eneghle the cystem Lo ine-

crease the welfare and restore the productivity of ull those persons on

the queue who would then be able to gain entry ¥ %

* The reader should be reminded ¢! our iniitia? coavest, Reduetion o mal-
mutrition and consequent realization ol benet'it: mey regeire foint abtoeks
on other related problems, particularly synergisticaily-related disences,

*% The childhood morbidity data referred Lo evarlier indicatec the contribatory
role of malnutrition to some of the major prevailing cnildhoud dizeaces,
Examination of medicel system statistice in any country would uiow the
extent to which these disesces claim medien) resources, and woald give wn
indication of the numbers of pecople on the queue who miyht pain aceess aw
a result of reductions in malnatrition-reiated morbidiiicos,

*%% A benef'it thet has been cited but does noi seem =ppronriste Lo transfer to a
develcping country is the savinge In additionsl vatriente unn! # sick person
otherwise consumes if his illness involvero o loss in Lne efficicney of
absorption, In such situnuione, the percon must offert the malebsorption
by eating more during the neriod of recovery (6O), Where mainatrition
is widespread, and food eupply ond income levels pleec ceveres Tinits on
the consumption available to low-income fewilics, the meinonrictued either
do not have eccess to these medically-recomnended nigh intekes (It they
did, the malnourishment would not have arisen in the firet place), or
the extra needs of the clinically i'l mast be met by reducing the intoke
(and inereasing the malnourishment) of thosc suffering lecs covere depri-
vation, In short, it cannot be caid there would be a saving of cost when
nc cost is actually being incurred,
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A category of benefits that appears to be potentially very large for a
developlng country* is the reduction in productivity losses caused by the
debility of a substantial portion of the labor force, C(Calculation of these
losses, using the standard methods of heelth economics in the developed
countries, would be extremely difficult. Medical data of the kind needed
for such calculaetions are not available for most developing countries., The
excess demnnd on the medical system also means thet many of the sick never
enter the statistics., The data that are available often reflect cursory
disgnoses by parumedical personnel or by doctors whose need to work their
way through long queues prevents cereful examinations, Moreover, the synergis-
tic character of much prevailing illness makes it difficult to pin down the
exact contribution of malnutrition to illness or death, Beyond these problems
is the overriding fact that most malnutrition does not show obvious signs and it
rarely puts the suffered into the queues, Thus, the methods used to measure
returns to health in the developed countries** are  with some evceptions,
usually not very helpful in the developing countries, This i especially
true for the added step of determining the malnutrition componer?,

An alternctive approach is to use agpregative duts ou food eupply and
the occupationel distribution of the labor foree, An irtereciing example
is the work of Correa (7). He storts with an estimate of deily caloric
need in dirferent ocenpations which was werked out by Lehmeann and others
in Germany in 194+ (48),  The German study cslealated the % shortfalls in
work capacity reosulting from difterent levels of shortfnll i caloric in-
take, Correa works out the aversge caloric need for s country by dividing
its labor force in'o occupational groups comparable to Lehmann's and then
calculating o weighted aversge caloric requirement for 1007, physical capa-
city (with adjustments for temperature and other frciors), By comparing
this average with the average national calorie consumption derived from

food balance calenlations, Corren arrives at national working capacity

'

* But much smaller for a developed country, especinlly where the prevailing
sociul philosophy calls for relatively equal income distribation.

*%¥ 1n the developed countries, the fact that o very 'wrge rroction of the labor
force is registered under inctitutional arrangements of zome kind mesns that
days lost due to illness, and even the nature of the illnese cun be derived
from non-medicual sctotistical sources outside the medicul syetem itself, such
ag employment dota, or medicsl insurance recorde.  In the developing coun-
tries the coversge of medical insurance is normally rmall) and the large
fraction of the labor force that works outside formal instiitutionalized
employment, espcelally in agriculture, precludec generation of such date.



shortfalls, which for developing countries are almost always very substantial,
many being as high as 50% or more.¥
The Problem of Surplus Labor: In attempting to apply o a developing

country any of these methods of caleculating the cost of ill-veing for present

output (or for future output, in the case of a death prevented or a worker
brought up to and kept at "par"), one must reckon with the implicit assump-
tion behind all such studies, that the labor force -- or more preeisely,
the occupational groups in which the relevant individuals rall -- is fully
employed., Restoring a person to good health adds nothing to nr tional pro-
duction if he hes no meaningful job, In our discussion with d.:velopment
economists, this is perhaps the most frequent and basic ob,jection raiced
to all claims for economic benefits to better nutrition.

Developing countries are usually assumed to have a substanbisl labor
surplus resulting from a combination of open unemployment and underemploy-
ment., This appears at first glance to weaken the cuue for neendng produc-
tivity benefits from better nutrition, especially for fie musses of Lhe
unskilled. Although it would take us far afield in tlde paper Lo wxamine
the employment problem in any detail, it will bte uselul tc touch ou & rew

aspects that have emerged from recent studies. These sre chunsling our

% Ag Correa recognizes, this method poses the sams proiicme Shot Limit the use-
fulness of the argregative methods for estimatins the incideiee of mal mibri-
tion, Data limitations necessitate namerous herole cesurptlions, The model
equates productivity with humen energy capacity, o werr R T O AR K&
"ealoric gap" calculations that canuol teke into necount
nutrition on physical and mental capacity durimy the prowth periad of Lhoce
now included in the labor force. £ high level of ngprecstion (ep., wri-
cultural labor would include everything from chicken keepers Lo Lumber jacks)
and lack of regional or ecological differentiation {

3

thue fmprees off mal-

le, .., She ditfercenced

in nutrients based on soil quality) can easily lend Lo lapse crrors, ond to
the overlookirg of the detailed festures of the mal-itei’ior prosten thnt,
would enable one to understand its cheracteristics nnd draw polean® pro-
grammatic and policy conclusions, Still, the approacs Fo dnmrinnclve and
conceptually useful, It lays out for the first time, - p o step, some of
the links between impact on the individuel worker wad rizo® oouregsation into
potential impact on the national economy. For a cingie :ourbe, , a8 more re-
fined model could be developed using tiner breuskdowns ot the labtor foree,

ad justment of Lehmann's factors for local conditiong, esiimatos of culorie
requirements more carefully adjusted by ocenpation ard loent econditions
(including seasonal factors) aud estimaoted daily intake by income level,
While this more elaborate approrch would take one clocer lo an csvimate of

a potentially significant economic shortfall for occupitions beuvily reliant
on human energy, it would stop short of taking cccount of importunt additional
factors such as early childhood dict, intra-family food dis'ritutior, the
impact of cooking hebits on nutrient content, ond the protiens of efficiency
of absorption,
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previously oversimplified picture and thereby are weekening the implication
that health expenditures in developing countries are essentially welfare
improvements with no productive economic payoff.

First, in rurel areas 1t 1s often more common for lubor to be in short
supply then in surplus durirg harvest and other periods of intense activity
(49).* Do thece workers try to fred themselves seasonally to higher
capacity, like draft animels, then recede back to andernonrishment and
apathy during the slack periods? What happens to productivity when a
person undergoes a chronic regime of alternating periods of malnourhish-
ment? Can wage labor feed itself up to per in the wecks prizceding harvest,
when its cash income is at the lowest annual point ond grain prices are
at their prc-harvest peak?** Tt is commonly caid that in come countries a
significant portion of the workers could be tuken off the land without
affecting production, Perhaps during certain monthe thic mey be so; on an
amnual bueis with present technology it elearly 1o net 0 i1 most carges,
and in the future it will be even lees valid, With the spread of irrige-
tion, now spurrcd by the development of the higher ylelding and faster

maturing varietics, slock time durlng the syricultural yeor i diminishing,

Bk &

¥ Thie short lebor supply condition muy be reflected in inbor-saving srrange-
ments such s heve been commen in Thailand'c rice delte, where there would
not be enowrh people to horvest the rice it 1t avt oageiarsd a* the gone bime,
Accordingly, Cervmers piant peddy rielde on dirfrerent deys during plenting
season Lo be sble to form groaps that herveet enceh mvmbur's fields in sue-
cession ae the rice matures en o ctaggered cehediie,  Or chort cupply may
be rerlected in market conditions -- that ir, craronanl dnereases in wases
where harveoting ond other activities sre arually corried on with the nelp

of wage labor, Thic hag been dramaticelly illusctrated in Indie's wheat

areas with the substantial increascs In the sice of crops to be handled that

have resulted from the spread of the new hich yiclding verietles,

*% Labor which is dependent on sesconal cmployment snd market wageo but has
some mobility, is in a different pocition from lTabor which traditionally

makes anmual contraets with o tarmer under which conpersetion tekeo the form

of partial wepes in kind and the lobor resides on or vear the farm, In the
lotter cuse, there may be no seascnal flucrtustion in the avsildability o

foodgrain'to the worker, and ne has no geoprraphic mobility in sieck pPPlOdS

A¥% The impact of these developments on the demend op apricaltural lobor will
vary by crop ant by changes in Lechnology, perticulsely the opportunities
for and economics of mechenization, The eventusl dimpuct of the new agri-

cultural technology within the context of overall cconomic expansion, on the

demand for labor raises issues beyond the scope of this paper (5C),
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6 workep's malnolirisnment cannot be satisfactordily fulfilled oy niping addi-
+tional workers. In sueh ecases the cxistence of & carplus doce pol argue

against returns to better nutrition, In other words, quantioy cannot sub-

stitute for cuality. If a job is surictly machine paced —- that iig, e
machine hes an independent rhythm, perhaps in g sequence of' timed operdtion:

on an assembly line -- & chronically malnourished worker would have narrow
ccope tor reducing his performance telow the machine's sutometic demand on
its operator. In such & situation, melnutrition might be reflected in ehodd)y
output, Thig is of special significance when the worker's manual precigion

or gtrength figures in the operetion, the cuality of the work being dependent

on the quality of' the worker. Malnutrition also ie reflected in accident
rotee and abgenteeiem, The literature containg numerous exumples of fuac-

rories where reeding programs were introduced and lower accident and shsen-

teeism retes were subseaquently obgerved (91 ).

Third, it is worth recalli het many arcas of the developing world

nave relatively low man-land ratios and do not appest Lo nave o sibstant

inderemployment problem. Much off Southesst Asis was nisboricelly a textboox
L " 1% et o i A

Adam Smith called a !vent for sucplus' economy. This is an

giage o wiiat Ad

aceonomy in which only an incregse in export demand was needed to metivate
W W :

farmers to extend their area off cultivation, trading leigure ror adaitionsl
vork o toake advantoge of a vent ror vxnnr:iq' tne potential surplug, Many

partt of Al'rica today would seewn Lo 110 onis dwvuripniun, which is becoring
less apt for Soutneast Asia es inereasing population pushee into margir
rande,

Fourth, on closer exemination, the peol of unemployment in mgny urban
centers is not the commonly perceived homogsenecus army of mere surplus human

enerpy.  Although considerable numbers of unskilled laborere are included in
(8

“While & reduction in accidents brings about both & welfare and an economic
gain, the impact of reduced sbsenteeism is leas clear in an employment market
charscterized by open unemployment and where employers muxe a pracuice of
hiring apparently redundant labor, & comuon induetrial practice in some
counsries, If two men are in effect charing one place 8t o machine or Work
bench, the absenteeism of one ig covered by the presence of the other, the
enmployer (and the employees ) sharing the wage for one work place between Lwo
men. If one of them were fed enowgh (and diet was cut'fielent, elone) to
eliminate his absenteeism, the result would te &n increusc in unemployment
(unless union rules barred firings for mere--real--redundancy ).




the nool, recent studies show there 1s also & large amount of unemployment
amory the educated, The rate of urben unemployment is greater among skilled
and educited young peopleé than among manual laborers,™ The young remain
unemployed for a while by choice preferring to wait for the job that will
pain them entry into the professional field for which they are trained, and
in which they will earn the largest future stream of' income, This portion
of the pool is conspicuoug, often volatile, and therelfore a problem; but it
reflects what economists call frictional unemployment.

In sum, to dismiss the velue of nutrition as a factor in increasing
productivity is to assume that underemployed labor is available**:in. the
vieinity of an sctivity, at the right time, that it possesses required skilleg,
and thet the work ie technically capable of being divided among more workers
than are currently employed. Conversely, however, provision of adequate
nutrition to an sdult now in the labor force does not necessarily lead ‘to
higher output and:-may not ve the most efficient route to higher output,
Better heslth may be @ necessary condition to & worker raising his produc-
tivity, but it is not a sufficient condition if health is only one of a
number of obstructions, such as lack ol cooperant factors, or limitations of
technology, that have the effect of limiting the possibilities of addivional
returns to additional labor input, The conditions just spelled out may well
exist to o significant extent in some rural arezs, Whether an economicelly
relevant labor surplue really exists at o given time and place, and w31V
factore bar that surplus from productive employment, are empirical questions
to which no general answers can be given apert from empirical examination,
The key econpmic question, however, is not merely whether positive returns
are possible, and under whet circumstances, but rather how these returns

compare with costs and with alternative resource uses, Before commenting

¢ For instance in Malaya (1965), the urban unemployment rate among males 15 to
2L with secondary education was 30.9% end among those with primary education
19, 5% compared to 10,4% among male illiterates of the same sge. In urban
areas of Venezuela (1969) the rate amorg laborers with secondary education
wns)lo.a%; with primary education 7%, and anong illiterate laborers, L,3%
(52).

*¥% Op can be made svailable at a transfer cost lower than the incremental
nutrition cost of providinz equivalent work from tne labor already in
the vicinity.
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on this, we should touch on two other aspects of the nutrition/productivity
relationship,

Quality of Human Labor: Implicit in both the surplus labor model and

n

in the atvtempts made thus far to measure the national production 'cost' of
malnutrition is the assumption that productivity is exclusively a function
of human energy -- of numbers of workers, Although energy loss no doubt is
substantial, it is a limited basis for calculating the effect of malnutri-
tion on national production, As development proceeds, human quality becomes
more important then sheer physical capacity. Human energy gradually is
replaced by machine energy (combined with more refined human skills) in
many occupations traditionally reliant on human (and animal) strength,
The proportion of the work force in egriculture declines, thus reducing
demands on human physical energy output. Although this may sound like a
longrun description of the development process, it is in flact already
happening in many parts of Asia,

Timely initiative, physical dexterity ana comprehension of increasingly
sophisticated techniques &ll become criticel tc the successful exploita-
tion of the new technologies. It has been common.y observed, ror example,

1 1

10rt ot

that large numbers of f{armers fall s maximizing net returns because
tney f'all short, in varying degree, from full applicaticn of the recommended
praciices for cultivating the new high yielding varities. To sone extent
this failure reflects constreints beyond the fermers' control,(e.g., in
acceseibility or high cost of credit). Other shortfalls like planting depth
error are not economic, but reflect factore such as education, mental per-
formance level, dexterity and attention.*

Probably the most importznt example of now poor quality cannot be com-
pensated for by quantity is the small farmer, His decision-making on the
use of his own resources is not divisible. If protein melnutrition during
nis childhood has impaired his mental development, and undernourishment as
an adult is compounding his disadvantages, nis efficiency as a farm entre-
preneur is not increased by the presence of unemployed labor in the neighbor-
nood,

Although meny of these notions are new in the context of development

planning, it is of interest to note that for some years they have been endorsed

*To our knowledge no effort has been made to sort out the factors in & systema-
tic attempt to identify the limiting ones., Thus, at this stage, one can only
point to the potential impact that malnutrition could now be exerting on

adult farmers,




Tl ablisnments (53).

incorporated 1ntod tihe '._<....-:.....-..-,: ol militnary

gpecisl nugritious products

und commonly
Specisl nuvrition unite have been esteblished and

jeveloped, In some developing countries o sizeable portion of the total

nutrition resesrch budget is directed to the relationship of nutrition to the

effectiveness of the fighting man.
(ther Keoromic benefits: There also will be additional economic bene-
pesides the direct productivity benefits as

a of n nutrition program

ct

'3
measiured by the previously discussed tecnniques:

hotivities of housewives which do not gewn measured in the
national accounts because they do not enter the merket
economy, are economically important for maly regsons,

not, Least of which is the quulity of care for the young,

well nourished child when he enters the lator force)
will improve the living standards of his dependents,
thereby raising both their current consumption and their

future productivity.

. The increased income of the well nourished worker (or

The lower incidence of communicable diseases &mong the
adequately nourished will, in turn, reduce the exposure
to these diseases of others not perticipating in e nutri-
tional program,
Improved anriLinn will raisge tiie returns to other invest-
mente closely rﬂfhtrd to humen well-peiry, such as education
where the mo shed child of'ten ie unable to cope witn the

school expectations,

1no H"

Comparison of Henetits with Costs: rinelly, even wiere signifiicant
Jiy 5

ovportunities exist ror returns to better nutrition, one neede to weigh

[}

the costs in relution to benefits, Will thie increase in production achieved

by the proposed expenditure be greater than the input or resource cost of

compare with returns to alternative

schieving that increase and how will 1t

investments? The ancwer to this question will depend on whose malnourishment

ig to be corrected, what increments in productiv. ty can be expected from
these target people, how much the program of exira nutreition willl cost,

whether the productivity effect is immediate or delay=d, and in the latter

cose, what discount rate is applied 1o ovtain the present values of the
benetite and costs that are to be compared.

Even in a labor-surplus market, there ere several groups from wnom &
current or fairly short-run productivity payorf f'rom nutrition investment
ceuld be obtained: workers employed in machine-paced occupations in modern

sectors; students for whom malnutrition limite the potential

napuitacturdng
Jjoint returns from education and health expenditures; and small farmers
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ing the more exeeting demunde ol ew ayrienlonral technologies,  Thoe most

lasting end numerically widecprecd inpuct, however, probably would derive
frow providing adequabe nutrition vo mothers in the lasty trimester of
pregnancy and to children rroi 6 moning up arowh 2 years of gge,  bhven
it the children's dicte are rully adecuaste oniy durdyy thece eritical mentis,
but return o the aversoe levels of their fanliy income thereafter, they will
have beern brought much clozer to their growth potential, pariicalsrly their
inteilectuzl potential., Fven ir their energy intoke level remaing Incdequate
by come desireble nors duriiyg adulthood, their productivity nevertheless will
nave seen ratcheted up to o higher level that it more relevaunt to & modern
peonomy thar a level mesoured by cheer celoric oucnit capaelly,

We might illustrate tue srithmetic ol an investment in child nutrition
with the followirg exauple

Suppose a prosram desipued to meet il rutritionzl dericicreier costs
$8.00 per cnild per year,* and provides ¢ nuiritional cupplement rrom O

montiis throuch the third yenr to meet exictin dericicncier.  Let wo oloo

.

suppcce that as a recull of vals procram, o disgdbility 1n & child's pertfor-
mence potential ir svoided, end the child-turned-bresdwinner producce §#9,00
2 t
sore income per vear in his veors 19 throgth SG, than e would neve otnerwise,
2 v o K

If nic income othwrwise wouid hove been SLGC ver yewr, profactivity would

e ro R ed to oo )‘-7’ nicrher Jove” ( e N ‘lA".S TV O -) SO U )bl vealt ed NIRRT

v LLEe oL nlghner Level O Ll e yenr ), S0 il Looeu araing
perioa, and our nutrition Investient of wzous Ha0,C0 would appesr 1o ne
gielding on cnmial relurn off spprogimutely Lo, o course, returns berinndng
only 12 years of'ter the investument ic meaac, snd cirebehiing so rar into the
future, sre remote compired with more immoliote returne wvollisble from ovner

investment opportinitiesr, Thus, the notion ofour annial hedh retirn is

deceptive and needs 40 be corrected to tuse cccount off Lae lorg walting
3 L

period for this type of investuent,

#The 3%,00 estimate is baved on meetiny dericlencies ol @ dici whien currentiy
Sﬂtlullcs tnree-“ourths o a child®c provein need and two-thirde ol nieg cclorie
need. The calculations were based on sevusy productive and distribvation costs
of' Bal fnar, en Indian-produaced vicnded I'ooq curcertly provided in insvitu-
tionel child feeding progrems, (Tt shocld se noted wnni the cnild reeding
program ic being uced here only ror ITiluserotive purposes, and 1s not 1cing
cuggested as the Towest cout metns of cenlevitg & “rL-dcbvrm1*ed natr! .
goal.) fThe sl fhar comnoaity cost per eni.u per year ic $5.60; sduiristration
coct ig 65¢. The remaining £1,7> oi' whe $8.VO csvimate hos been ineliuded for
what are often non-measured costs sueld ag Tuel, cooking eguipment and the

time that tenchers and heaith center orficin ;u devote to the program at the
expense of their other duties.




fned spandaed method ot comparedng diffecent fitture streams ol

henciite do Lo reduce tnege gtreame to o eingle apmount represcrting their
present volues, The ctendard set of compound interest tables used ror

this purpose show that even if we discomnt our 39 year 38.00 stream to its
present value abt a discount rate of 10%,” our $20,00 investment still
"breake even.'! Put another way, ir we discount the future returns at 10%,
the amount of annual productivity incresse needed to break even is &bout
the same ag the annual cost of the feeding,

Our iliusteative increase in future productivity of 4% looks modest
og o minimum result from higher levels of intelligence, What in fact, the
gevunl rete off return will be depends on a large number of' factors, Tne
nigher the initisl income, the smeller proportionately necd be the bregk

even dnerease in productivity. The larger the potential mental shortfall

due to melnutrition, the greater might be the increace in potentisl per-
tormance from vevter nutrition. Whether the range of mental shorutall

is relevant to future productivity depends on wnat occuputional difference
the performance improvement can lecd to, 1In additiorn, the idee of' increased
productivity ueed in the example shculd bve broadened to incliude the values

i1t the side benefite and enhanced returne to obher investments, mentioned

A OV G,
There are muny linke in the cnains beiween diet, performance potential

and economic refurns which are better understood now than just & {ew years
qr0, bt wnich require further resesrch vetore our understending is catis-
f‘netory, iHowever, @& broad increase in the intelligence of @ cuvstanticl

fraction of the future labor force is certain to have significant implica-
Liore for economive growth and modernization., 'While work proceeds to define
these implications more clearly, economic judgzment recommends bhat the
gearch for effective low-cost nutrition delivery systems should be pressed,
that development plans be shaped to take account of' nutrition objectives,
and that dnvestment in child nutrition be significantly idncreased ebove

present levels., The question, "How much does better nutrition cost?",

¥A discount rate of 10% is or'ten usced in project analysis in the developing
countries, based more on a hunch consensus than an accepited body of theory and
empiricel underpinning,
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iz ouvionsly [ist ac imporiant us the question off benctive,  Oporee preciudes

o exieraed discaseion o nliernsilve prograns snd Laelr conin,

{ee to note whou revoLution. in woln woriediare wid roud necnnoiogy

are now Jnderwny wiiich noy now provide snowers o old proovicus ul LOWer costs

then was previously possivle, A broad multi-policy cpproach to é ratrition
tratesy end natrition protlems viewed a sovio-vconomic proviems - rutnier

than strietly medical or dietary proonleme - might yield interesting new

directiong for attecking malnutrition,

BEYOND STANDARD ECONOMIC JENHFITO

Leadersnip: The discussion thus f'ar has concentrated on the coste LO

society from malnutrition among the working masses, Another ccasideration,
even more difficnlt to quantify bat no less real, is the loss to society of
potentiaily outstanding individucls. Since the origin of g0 many auperior
people in the wmiddle aud upper clase is # result of opportunity retuer tisn
genetic povential, 1t seems approprizte Lo 88K NOW many superior minds nave
veen und arc bLeing lost or repressed vecause OfF maluuoritiony  If nutritional
rigk is s high ae giudies now indicute -- aifectins perhaps hes i of vone
populations -- a sgubstuniicl nunber of superior people will rever cuome
vorward. This refers not Jjust 1o tne pricoiess contributions o Lhe toores
and the Gnendis, bat algo w0 e OnCe inet=onotsund O onc-in-ten-tnoursta who
can orgunize lurge resources, wWho can innovete, who can move nen, Convidering
how very thin is the leadership elite in nost counsrics on whon rects vhe
birden of the nation’s success or railure, sueh ioce would ceem to irhiduvit the
chances for economic development,

Equality: A related cconomic concideration hee coeriul end political
overtones., For soeievivs whose prevailing ph Losophy plecer o premiwn On
egolitarianism, it can be cnid thuet the intellectusl losu coused by malnutri-
tion i¢ the strongest obstocle to sttaining tiic socinl posl, Tuis iz not to
staute the case for natrition &¢ & peniacesn; ed icnvional bLarriers, for cx-
ample, are immence, lowever, & malaouriched cnitd's enarceg jor cocial
mobility are greatly rectricted no matter what clee fe offercd in educavion
or other avenues designed by policy merers 1O Jacilitote apward movementy
within a society. Adegquate mental development, nence adeguate nutrition,
would seem to be & necessary precondition to velidate other progrene i'or
mobility that ere veing deveioped &8s & maiier o rocial policy., In cnori,
if o child lacks curiosity and mental cnergy -- 1O suy notning o the

possivility ot mentel capacity -- “he other opportuni tiec cre not sipniricant,
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Humen Well-Belng: Most planners today eppesr o view malnutrition as

¢ weltare issue, and programs designed to alleviete iy are oudgeted accord-
ingly. o move beyond this stage of token resources, many Of us have

geowned the need to Jjustify the relationship of nutrition to development

in traditional economic terms, In such terms, the life of the agricultural
laporer und his family usuelly would be categorized as '"very poor' or "destitute.
Yet, tor o1l their economic privation, they have the potertial for enjoy-

iy @ wide range of norn-economic consumption. We speak, of’ course, of

men' & apprecintion off nature, of love, of friends, of good telk at the

ten stell, and off the joy of' children. These enjoyments mey be viewed

au independent of one's economic stetug, They include some of the major
sources of satisfaction in lire, satistactions wiich by their nature are

not marketable services, neither auantifieble nor meesureble in the

national accounts when tne economist totes up the per capite availability of
goods and services for personal "consumption,'" But tie perzon who is apathetic
and physically drained by nutritionsl anemic or debilitoted oy the seemingly
conetunt bouts with nutritionally related dicrrheas, connot really sevor these
suticfactions, It is well-being, not income, thet primarily determines whetner
or not 4 men, rich or poor, has the capacity to enjoy these most fundamental
gources of human satisraction. Well-being is the primery requisite, the sine
cun non thot determines the utdility men derive from all otiuer forms of consump-
tion, whether meagurable or not., Thne developing economnisc are not likely in

- e ' 4y
GHiG neur - rieure

,. to provide a very much wider reérge oi' mutc
lower income levels, But it mey be within the power of public policy to im-
prove the level of nutrition, which in turn can increase the capability for
o gubstantial portion ot the population to enjoy whatever sources of consump-
tion are available,

Objectives of' Development: The purpose of development -- of foregoing

consumption today in favor of' more investment -- is tO generate a8 higher
Level of humen well-being tomorrow for more people., To most people in
developing countries, that higher level of well-being subetanvially meens a
better diet. Iood is & maejor, pernaps whe major problem of their lives, It

is cenvral to botn their consumption and tvheir production sctivivies, For
o percon living «t the income level vhat characierizes the malnourisiied,
typically 65 to #0% of income goes for food. As his income rices, the
proportion devoted to buying more tfood declines; but throughout thne irncome

rarge of the provlem, the proportion reméing hignh, The inadequacy and
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uncertain availepility of’ food from yeer ©o year represents tne condition of
underdevelopnent at ite most immediatve ana palpable and dengerous.

Thus nutrition cum food represents the thin margin between mere survival
snd sdequate growth and well-being. To be concerned with r'ood as a commodity
out not with nutrition -- which is food anelyzed into its nutritional consti-

therte -- reflects a double vision. The economic dictinction between 'ood

o

and nutrition -- ranking food "high," nutrition "low"; or food "essential,
nutrition "welfare" -- is & false distinction. Food has obvious tengioility
features tnat nutrition lacks. Food costs end supplies can oe measured and
subjected to ecoromic analysis. Food ie unmistekable to the consumer and

commende a price that allows measurement for entry into the national

&

] I3

accounts, Nutrition in contrast is invisible, dimly understood by moot
consumers, snd seldom commands & price, In fact, despite the essentiality
of nutrition for life, the individuel's effective demand for nutrients is in
many ways inefficient for meeting his needs, Eating is a complex getivity
thet satisfies several wante besides nutrition -- alleviation of hunger,
ectnetic preferences, religious preseriptions, social customs, Some O
trece demands may be mutually inconsistent (e.g., esthetics vs, nutrition).

& tne consumer tries to maximize nic catisfaction of these several wants,

b=

the nutritional demand may be the one most prone o distortion, The consurer
ie least cepabie of eveluating the nustritional component #nd ol recognizing
the degree vo wnich meeting the other objectives, within his sharp income
constraint, ie deprivirg him of the health he assumes he ig acquiring. Such
considerations argue strorgly for government intervention to compenséte for
consumer inefficiency.

Although one cannot make & valid economic distinction between food and
nutrition, one can make a physiological distinction between food quantity
and food quality. Both are importent; both are inadequate. To propose
in 1971 a broad attack on the quantitative or caloric side of melnutrition
would coincide with agriculture objectives to which most developing natione
already are pledged, Certain countries have attained or soon will attaein
self sufficiency in cereals., The qualitative side of' the food prooplem is
7 different story. Many countries, including the United States, are demor-
strotving that caloric sufficiency oft itself is no answer to melnutrition,
but finding eolutions to other debilitating nutritional def'iciencies has

not received the same policy attention. This is not to quarrel with the

existing emphasis on quantity, eepecially when recalling the bleak projections
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of Jjust a few years sgo, Yet, one cen now envision & time in the near future

wnen céloric inedequacies snell nave been much reduced while sericus nutri-
tionel deficiencies remailn, Znowing whnat ie now known, planners would

ne derelict in tneir responsibilities if' they awaited trne day of cereal
adeqluacy before aswakening to the asdditionsl needs and the program prepare-
tion time implied in meeting sucn needs, As indiceted earlier, new
nutrition-related technologices may now provide more direct shortcuts and
enable people to achieve subetantially better nutrition and well-being at a

muich lower income, and mueh earlier in time than previously was possible,

JTRITTON AND POPJLATION

No digcussion of nutrition and development would be complete without

mention off certain aspects of the population problem.* Better r.atrition
would appedr to have the initial eff'ect of increacing population growvh

by reducing mortality, especially infant mortality. If this were all

viere were to say on the nutrition-population relationship, nutrition
programe wonld appedr to be affecting per cepita income in oppositve direc-
tiong at the came time. On the one hand, productivivy increaces would raise
lneome per capita. On the other, reduced mortality would accelerate tne
growsil in populatvion, tending: to lower ircome per person, Winet would be

the upshiot? At this stage ol xnowledge, we think the answer would taxe

the followirng torm;

In the short run the net eff'ect would depend on whose nutrition is
beilys improved, | For example, factory feeding programs for adults could
have immediate impact on output with marginal impact on mortality; with infant
and child feeding, the impact is the reverse; mortality reduction is immediate,
while the income effect is delayed. Indeed, & Malthusian might ergue that the
increage in real income experienced by the poor who are (or whose children are)
gpetting a nutrition supplement, would merely allow population to increase
until the higher number had cancelled with morta.ity rising back to its former
level,

We know, rowever, that in the modern era, declining mortality has been
followed vy & decline in fertility, with per capite incomes rising to high
Levels and popuiatvion growth rates falling &nd even neering totel stability

in some countries, The fertility declines have resulted from & variety of

*Ior & more comprehensive discussion of' the subject, see reference 54,
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proiound raeel and cconomic changes taal sepanule The IModer:i. era from men's

previous history. High fertility has usually been perccived as desireble
end venef'icial where children werc i economic usset, where security Zn old
ape vivelly depended on surviving sons in the face of* nigh mortality rates,
and where religiouns and waniwdl custome favored large femilies. The value

end cotisfaction of each successive child begdins To deciine as iucomes rise,
as the costs of child education increuase, &S compulsory education postpones
the time when a child begins to add to, rather than draw on, family income,
a¢ tne convenience of contraception improves, and as opportunities increace
for female education and higher paying female employment, to mention a iew
among meny Laciors ne of the most poweriul ractors inducing smaller

family size appear to be declining mortality. As parent's coniidence in the
survivel cnoncee of their earlier children riges, their need for additional
children to ensure achievement of desired family size declines. Thus,

Yetter nutritior which lowers child mortality caen ravorably affect one of the
most important off the vericoles determining fertility rates., 1In addition,
nutrition programs may add a signiticent incentive tO family planning
programs by directly linking services for contraception witi measures 10O
raice the well-being of existing children, and thereby their chances of
survival,

Population stability in the past was meinteined by higher rates ol both
pirths and deaths, With mortality declinirg in the developing countries,
cleurly the only acceptable route Lo reestaolishment of stability (or much
slower growth), is a regime of low rates of both births and deatns. Al~-
though further lowering of enild mortality is not sufficient by iteelfl,
fertility ie unlikely to come dovn 10 seceptable levels without it

Thus, paradoxically, &n important contribution 1o lower population
growth may be to keep children alive. Because of malnutrition's enormous
role in todasy's high child mortelity rates, & planner wno accepts this
nypothesis would look to nutrition programs for an imporuvent €o ontribu-
tion toward attaining family planning ovjectives,

% X, EAY 5 =

A FINAL NOTE: As the planner begine TO prove lor &nswers, he finds that the

nutrition professions have dullt &n impressive dody of liverature on the effects

of melnutrition, Extunsive lavorciory investigations describe animals systema=-

tically deprived of calories and of specific nutrients, and considerable
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elated ciinical work has been done &mong severely malnourished children. As
numan beings subjected 1O mild nutritionel

tne planner loogd for grudies or

cUreSe —— TNoLEe WhOo ere The ngjority of the melnouris ‘hed -- he finds a body
ot znewledge LESE comprencneive and less ex8ct. Tnis reflects the relative
yoush of the field (e.g., the notion of @ relationsnip of malnutritvion to
mensal development de primsrily @ proauct of the 1960's), aad the enormous

complexivy of messuring human growth and performance.
the nutritional variable from the constellation of other

Isolotion orf
fuetors cen never maten tie wind of scientific elegance that is possibple,
for exémple, in svudying the effects of an alloy that result from varying

slightly the proportion of chemicul inputs, or -- & betier example -- the

the yield of & particuler cereel strain ceused Dy & slight varie-
The human condi-

cf'f'ecte ol
tion in the quentity or composition of fertilizer applied.

tion reflects pnysiological &and psycnological dimencions of vastly greeter

complexity.
rprising, therefore, that & planner rcacus with uncerteinty

1T 15 10U L B
h es, imprecive nuvritiondl daty befere him, In

Lo 7;31(.‘ l'-'n‘f.i".'l')nj"_". f .U'IH.-. L \._-l

; -

hie unessincse, tie planner should recall that he hes been maxing decisions

on the allocstion of substantiel resources in meny arecs wWhere the returns

were long-pun gnd dirficulv to calewiote with enytning approaching precision

(sueh as in education), or wasre projects nad 80 ergineering end economic

preeision thot proved 1o ve illusory (with benefitve below expectatvions be-

study of melnugrition! s

cause Q1 resal-Laile complexziies slen as mare Tlc

int agein to the exemple of cereal

impret so diffdiculv). One m

verieties. In the case of rice, the aifferences petween controlled research

conditione and conditions on the farm have turned out 1o be substanti * from

one area o a@nother, resulting in costly nietskes along the road generally

recognized as une right one to higher rice production.
In short, the plenner should not insist on greater exectness in measuring
he does in other fielde where he is eccustomed

the impact of melnutrition vasn

to allocating iltrge Suis However, le eroula ZnSIST TAEL GILEW CL

soarece resources provide a reasonable description end megsurement of the

provlem to ve uddressed and ofiter roi cnoices that promise to yield

benefdtve sipnirficant in relation vo the size of the problem and the cost of

the programe, AS indicated at the outset, Xnowleage of nutrition is &t & stage

more investigation clearly is

]

where thie can be done. Alvhougn & Erént

needed to reduce the ranges of' uncertainiy, :nis should not detract from the
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Gambiz 8.3 2
UAR 1Bk rs
Zembia 25.9
Guinesz 21.6
Cameroon 1M
Srazil 17.0
GCuatemalz 8.9

Teiwen 2.0
Portugal 5.9
Japan LS
U.S.A. 2.1
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N. A&, 5.3 o 31.0 53 05
11.1 -—; N.A. | 2 e A N_A.
1057 = 3.9 5.8 2k 8 50 67
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N.A. 3.9 6.3 26.5 61 62
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g.g o 2.8 4.3 18.5 Sok | s
1.9 2o 0.4 0.8 3.6 5 20
1.6 33/ 0.5 37 6 32 | u6
0.3 12/ 0.1 0.4 1l 1 1
0.2 22 0.1 0.5 2.5 2
0.1 12/ 0.1 0.3 1057, 1

N.A, = Not Availabvle

Computations based on data found in:

"1970 World Population Date Sheet," Population Reference Bureau, Inc.,
Washington, D. C., April 1970;

Demographic Yearbook, United Nations, New York, varions issues;

Gordon, John E. et al., "The Second Year Death Rate in Less Developed Countries,"
The American Journal of Medical Sciences, 254, Sept. 1967, 357-80;

"Progress Report of the Inter-Americen Investigetion of Mortelity in Childhood,"
Report presented to the Ninth Meeting of the Advisory Committee on Medical
Research, Pan American Health Organizetion, Washington, D.C., June 15, 1970,
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negl = negligible

computations based on datz found in:

Healtn Conditions in the Americas 1965-1968, Pan Americen Heelih Organizaiion, Scientific Publication No. 207,
Washington, D. €., September 1970, Tatle XII; Demographic Yearbook, 1967, United Netions, New York, 1068, Table
25: World Health Statistics, 1967. World Hezlth Orgenization, Geneve, 1970, YOl 2y Mual, Giall,

b ] (= 2 ’ 2
Most data are for 1967; exceptions beirg Nigeris (1963), UAR (196hL), Angola (1965), Guatemalz and Nicaragua

(1966) and Canada (1968).

Legend: 1. IDCs ere defined as those countries in which the infant mortzlity is e
per cepita is less than US $500 and zre £c2:_'ca on tne basis of avail
are selected for compzrison

al to or exceeds 5% znd the GNP
bility of data. Developed countries

According to various standard international classificalion systems:

. 543, 571-72 or AlOL and 104 or B36.
480-83, L400-93 or A89-91 or B30-3l.
085 or A32 or Blh,

500-02 or A92-93 or B32,

056 or A22 or B9.

A\ .-F"-‘UJ Ny

Prepared by Ann M, Watkins
The Brookings Institution
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Kingston, 167
moica S 7 Ll Lt 1 NA 57 3 b3
Monterrey,
Vexico 7 56 6 1C 7 37 Y H6
Sz S?lv"ﬂor,"/
F1 Salvedor = 13 53 L& 5 62 3k 33 20
le Paz,
Bolivie i 58 ¢e Y 56 3 14 b7
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- ,81/ ] . c . hr
Chile &/ 6 35 SC 1 NA 59 36 g,
Recife, ..,
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2. Not ol
S0 el di and other intestinzl infectious
dis i iy . be o .
4. Des asies reenteges appeari i olumn (B).
5. i.e., not covered in columns (A), (C), and (D), such as disesses of nervous system, and sense
organs, diseases of the digestive system, of the respiretory system, etc,
©. Including St. Andrew parish.
7. Including 3 neighboring communities: Apops, Nejepa, Quezzltiepeque,
8 Including U neighboring communities: Colina, Lempe, Quilicura, Til-til,
. 3} GhUSnalEiH,
10. Sen Juan Province,




