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NUTRITION AND DEVELOPMENT: THE VIEW OF THE PLANNER 

Alan 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 as an objective of a plan, 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 examined a series of policy issues relating to
 
this question and concluded then that from the planner's view, an : cceptable cacp 
for nutrition had not been made. 
 It was also said 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 problC-m. Since then, a 
rich dalnogue has developed among many of those sharing these concerns. Is.-,ies 
have been more sharply defined, new rationale 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 i.- an attempt 

to explore that cnse, looking at nutrition from the vievmoint of' the development 

planner.* 

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 malnutrition can be treated 
or overcome in i:-olation from other elements of the socio-economie framework, or 
that better nutrition alone is a panacea for underdevelopment. On the con­
trary, nutrition is one of the many interrelated determinants of human perfor­

mance requiriig7 advancement. 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 
a precondition to the advancement of these other factors.
 

Some nutrition proponents may take issue with this approach. Tt 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 th- human tragedy

implied in malnutrition, we point to the evidence that over the years the case
 
for nutrition as'a moral imperativcJ has proved insufficient to claim more than 
a 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 mortality, 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 5 in Pakistan and Brazil consitite under one-fifth 
of the population, but account for four-fifths of all deaths; in 
India, for 65% of the deaths, in the U.A.R ,68%. (1n indus:trialized 
countries, deaths at this age are significantly tmller than their 

age proportion in the population, e.g., in Sweden, youing children 
account for 7.41 of the population, but only 2. 21' of dearths. ) 

" 	The percentage of children ages 1 to 4 who die in Pakistan is 40 
times higher than in Japan; and 80 times higher thjn in Sweden. 

" 	Of children between the critical ages of 1 anl 2, the proportion 
of deaths in rural Punjqb (one of Indiia's :tronrest and healthiest 
areas), is 72 times higher than in Sweden; in the U.A.11, it i 107 times 
higher and in Gambia, 111 times highrr. 

Although it is difficult uo isolate a sirigle cjuse for these dea.thf rates -­

a number of obviously related environmental fac'tors are inlvolved -- there is 

little dispute to FAG's contention that "malnutrition is the biggest sirgIe 

contributor to child mortality in the developir co.,Ltries." (2) 2tudie:s 

currently being conducted in 8 Latin American orea.- re.port m:rin,ltrit ion to 

be the underlying or an associated cause of , of all deaths of 1 to l4 year 

olds (3). In Monterrey it is 65,,; in Salvador ,7,; in y(%*×dn Recife 

Even in the early months of life (I to months), ml.nutrition was re-ated to 

58% of the Recife deaths. The -ame I,atiri Americen ,tudy shows that imma­

turity -- often nutritionally related -- caused )17 to y/4< of death; in , the 

first month of life. A recent study from Jamaica (4) repor t; trt 'y)', of' 

deaths in the 6 to 36 month old children nad malnutrition as eiJtheir the 

primary or a contributing factor. 

The 5 principal causes of childhood dea th account for 504, of nll. pre­

school deaths in a sampling of developing countries. * ,e ths due to 311 

5 causes are often nutrition-related. For example, tLhr- Latin Amer(can study 

estimates that among children under 5, malnutrition is ar associated caiuse 
' ­

in 55% of the deaths attributed to infective or per s tin diseaso,'s. X. 

*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 is it and what does it mean? FAO recently reported that of the 800 

million children now growing up in developing countries, more than two-thirds 

will "encounter sickness or rihlig disenses eilher brought on or aggravated 

by protein-calorie malnutrition" (5). Children who do .'j,rvive will be plagued 

by illness thnt might not occur or be as serious were i n not for their reduced 

resistance caused by mnlnourirshment. Recent :;tudi.es in OUtin America, South 

child is experien-Africa and India show that 20 to 30% of the time, the yo.ng 

cing acute infection (6). A sense of the severity within thi group is 

suggected by n surmmrary of 16 of the most recent nutrition surveys (7). This 

shows a range of severe malnutrition, (i.e. , third dcgree: betow 60%of 

standard body weight per age), from 0.5 to 4.5%. An additional 23% of the 

children nre commonly found to be suffering from moder;ate malnutrition, 

(second degree: 60 to 75% of norm). Thus, in some areas, such as rural Mexico, 

almost I out of 3 children fall below 75% of the apeopted s/,drd. It has 

often been reported ,.]sewhere that an additional h to '15i s' the children 

have mil]d mall nutrition ('first degree: 75 to 0% of nrm). 

Three stanl rd technique s have pen npd to me:asurn th- extent of mal­

nutrition: food- halanue heetrs , consumer expanditure ,.,rvrya, W direct nutrition 

surveys, iEaci has L. drawbnekr,* bit taken togeth( 1', W!e diffcrrent m,,tho] s 

tI A method deve Iored in rreat MtiaLichal de,: I l ' i ln,,d-h / n, n,heet.. 
'Tisestimates rupp]., of dtfeeaent fio-pd vpil w',. " ', (Or Mion , 
and translats the.an ai pplea into a orlye and ,ui, .ctlpt. per cpito 

nvailnbilities. (Both supplies, poplation nodI ooil "up no projeted 
orwarvd to form n estimate or how the d. r'rvin-csnppy '' t 4 Khit look, y 

ten years ahead, under a given ret of assumptions,) rr nr'"itq'r -vU.il nies can 
then be compared with recommendad stonderds for tt ,''ry t- "r' , a' ,n estimate 
of the egreg ate nitritional gnp. '!here wcver, pro ,rr ;''noer 2 with thisarc inhod 
method, chief of whieh :i thL. all ,,gret atme-sure .con W ire- of the 
complex reality they describe., The ipproeh doe. n, r& 'nun . IleO N' 

w the , .... -i .. ,. oo, distri­divfere ces ithin popu]ation, rctgional v , i , e N 
htion mores, Thus, it ,does noL yield an eSUMat, r l' ''', .ai ' Pul arr, suferin , 

f'rom malt rition, or a prot il, of who thcy r'e. 'Wi-,ven o,:tri,_ with apareit 
Ierg e surpIuses of nutrients, ns. shown in the b" tincer . i Ii ha e ma]inutri­
tion probLem" due to the wide varintionr aroaud -v.r' VF , ad a ori ted 
hen.lth problems that shiow n higher inc idoep n Ow, 1"nr ,r, ) , thv npproneh 
does not indicate b eri.e oi a probim ,.',hrr' Nn : ri:,,, , rp ;,v ,z . ,, but it 
does guarantee that a serious problem exia t where n, c antr, I-s anytWing less 
tha n a moderate surplus. 

A second technique uses h combina tion of ineoom, di icr dr,iata nnd cjnrri',:r 
expenditure surveys. The latte r often tell is Low much ,-, what F'oods Pro purchaned, 
by whvt levels of income or expendit re. Tin' ibis .'n:: then be withor'mn'tin.ar paired 

http:or'mn'tin.ar
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income distribution data to derive estimates of the numbers of people eohlumi 

different levels of calories and nutrients. Two recent studies illustrnte this 

method. One by P. D. Ojha (8) estimates tha at1t leat (n. 1 of the Inlilin popula­

tion in 1960/61 (about 200 million people), was consumiwn lesr than the 
minimum recommended daily calorie . A study of Koreiin 0oiisui..r nCome tiani 

expenditure data estimated protein deficiencies by broad a'upationa/ eitcgories, 

concluding (for example) that CC ,of the houschol ds of rbannn "j) y w"ohrke­

were in a critical deficiency raNye (9). Depending; oil the 111ailityam] 

detail of the data, these surveys can giv, gaod pic tare of the ove.rnl maini­

tude of nutritional deficits, the distrihut:oh of the deIie i; a;',ng ,r,,. ,d 

groups of the population defined aecordirng to 'iffrenu chare, tori :tie, azid 

the apparent consumption levels o!'iiffernn. n.l ni>r . Al.tho4,lh ,, .ta: 

prov.e a closer look than the bal'::ce-shieet pproc, ' -t.lI. o.i I.nirit, 
impc-u". tit characteristics of the nutriti on pro e ,i n-,i;I"U ,r . h:,litr and 

their impact on the nutrient content of food. intr-n, di:--riibilion h:bl 

and incidence of parasites or other faitor!;: rf'ectJrq, a'. ;rptJon. 

A third technique is the direct nutrition urmy i.v'I vii ,iJ'.iId eonirition 

fr !. 

group studied, this is the most, accirutr- of t 'i ro , ,t'rmii !.ors-, Li I,aso 

the most costly, the most time-conumi.nu r.id n.1st i, 

of the nutritional status of a sample Of the pa. r 1i "pP1'l 

g -nd dicfi'sI,. e:s.city, 

the sample is small and question iney h riei : !ow re,:'r'eLaLiw- it it; 

of the whole population. Virtually ail nati-r' IM a: a ,,atr. sl. v: t, .: 
heterogenous. Thus, any sample for ien:ti pi ti .ta Proi i,.IS 

is less useful the larger is the proportio!. of' tw: 1" ;.:ti e I t1: :":Ipl e 
makirno p, ai ,mnos"''.r :1:: 

to project a broader picture, one often r''ns: C a :) ,d:. ntin.; o1 
is meant to describe. In neressry e,' v . '"',' 

it :',I 


the r' ', odo lo­

gical problems such as failure o make a,Lownraes f'or "easonaJ vnation:; 
clinical definitions, uneven, a, i vencA : Lrepre1n,f :1 ii ,d e 

http:time-conumi.nu
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present a consistent and reasonably reliable picture of a problem of major magni­

tude. Information available from studies employing the three techniques demon­

strates the presence of an enormous mass of subclinical malnutrition in the 

developing countries, i.e., malnutrition that docF not ahow up in conventional 

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

persons (10).
 

ECONOMIC IMPACT ON THE INDIVIDUAL
 

Having obtained some idea of the magnitude of the problem, the planner next 

may ask: What does malnutrition mean to the individual ur economic man and thus, 

in a composite sense, to society and to national development? The planner hears 

that malnutrition affects mental development, plhysical development, and productivity. 

He wants to know to what extent this is so and in what way and to what degree this 

affects national development. 

Mental Development: It is now clear that malnutrition d,'.riir the fetal period 

and in infancy is associated with int-liectual impnir;.k ut. Severe malnutrition 

reduces the size of the brain, decreases the number of bra in cells and is 

responsible for abnormalities of behavior (i). tome beCinni gy o! functional 

quantification have been attempted, and the results ore not plewsant to contem­

plate (1y). 

Recent research also suggestthese char ges may b: irrever'ible and that 

severe malnutrition* could be responsible for a permanent i::;Nirent in brain 

development and ultimate function (-13, 4). 

'Those directly working on this question, suc-h ,, Wii , gnerl !y contend 

"the evidence is becoming more and more weighty that ol.utsrion i. in fancy 

permanently affects the minds of the children who have been a:NiV;,i." (15) 

Others, such as FiLch, although appreciating the di cpulti! :' Feh investigations, 

find shortcomings in the existing studies and thu' Ponudie that "surmises should not 

be treated as facts." (16) Unfortunately, the qnestio n w&,'ho.r damage brought on 

by malnutrition is reversible has dominated our thinkirni aM, our work, and has 

tended to direct attention away from the more sigrPi'.nt p Wli' poli'y 

considerations. This is understandable; the mention ()' irr'errib !ity -su­

gests a dramatic difference in kind, a dift'erence 1010t! y les tolerable. 

*Perhaps because of the difficulty in isolating the nutrition variable, almost no
 

work has been conducted to measure the effect on b.pin 'mLictaon of mild or 
moderate malnutrition. Although there is observ.t.ona] r'port.mv suggesting a 
lag in mental performance, clearly more quantifieaio is dasirable.
 

http:r'port.mv
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This has been reflected in discussions we have had with publJc officials who
 

imply that "ifmalnutrition is irretrievably limiting, we must cuickly do
 

something about it; if it isn't, it is a matter of lesser importance and
 

poses a lesser sense of urgency."
 

Such posture is dangerously misleading. Two points need to be made to 

place the matter In policy perspective.
 

First, malnutrition clearly interferes with a chila's ability to learn, 

whatever its 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 curiosity, and unresponsive o stimulation. 

Even if he were less passive, the maternal stimulation a tsma]l child requires 

for proper development frequently Js unavailable; the mothvr herself often 

a victim of nutrition lethargy.-

Whether a child's apathy results from his own or his !other' s nutritional 

deprivation, he is late in reaching the standard developnent mile.tone. lie 

slides from the norms, and by the time he enters School. he al ready is behind 

his adequately nourished clas-smntes. This child it_ les: aware of' histworld 

than are his well-nourished couinterpnrtt. Much po,,sses hi: by. Ile is mentally 

and physically fatigued and thus has difficlty bei,4, ntl'.nUi' e In clnss. Fre­

quently he seems detached from the life croiind him. 
, -

If this were not a sufficient compet:,tiv disndvmin ,,L rnnloushcd 

behind of utritior­

related illnesses. In the United o one,estd,,vrrutt-,l s;'o ,] year 
youngster falls further because hi" fr,qivn", bc';Ar ,wiJ 

n 

are lost because of sickness (18). It has been con ,t,. foiL" Irntin American 

countries that more than, fifty days of ,chooL fre . ! of'ss 11,.nr bv.!;al:i, 

.­illness (19). In some instances. thi, constitutes oU t. i!"oM ,vai able 

school days.
 

fur'thr until 

unable to cope with the school , ,".;, c,'"r :.'c.r; are 
The malnoutri,<hed child thus fl ]s still d " 'h, ini hr, is 

situton.111-h'] also 

at work, but there is little doubt that inn nutriL'iti,, ','," L' . th'. poor 

performance, to the low nspirntion to higher on lJLon,1 r]v,4,.;, niid to the, 

*h1osenzweig reports that rtimu ntion may iff ,c L rn. , " . 

*-*To the extent the duller children fail. to ndnnce in ra1rr::, ter , ocupy 
seats that others might fill. The level of t, tet, ie,-'f-, Jri,iIruetHn to aII 
students must be lowered tc accommodate the scope of eer.mprehcm:n.io!, of' the 
dull children. Thus, the returns to education expondit.re where the dull 
child is present tire reduced by malnutrition. 

http:expondit.re
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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 permanently handicapped. He has
 

suffered an irreversible loss of opportunity.
 

-Ascn, n pra,3.,mr-zm~ligpsdrto concerns the 

uncertainty of the relationship between malnutrition and permanent mental 

retardation. Discussion of reversing mental deficiency assumes that the nutri­

ents now in short supply will be available at some future date. We have 

attempted in earlier papers (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 nt least .twice the current incomes are required to 

meet even the minimum acceptable diets. Unless a new nutrition strategy is 

evolved to shortcut the traditional n.eans 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, being basea on a 5.5% annual national growth rate, compared 

to a 3.5% trend over the past 13 yeors.
 

All this questions the policy relevance of the diticussion a1bout reversibility 

or irreversibility of mental retardation. It also emphasizes the need for solu­

tions other than conventional income solutions to meet the nutrition problem. 

Physical Development: Next we come tu the relotionnhip of' nutrition to 

physical growth. Heredity is the key to the ultimate size a youngn'.er,';can 

attain, but it is nutrition which largely determines how close he will get to 

his genetic potential. It Is now clear that large parts of' the populations 

of the developing countries are falling significantly short oit their genetic 

potential because of inadequate nutrition* (22). in fact, low income popula­

tions have an almost universally smaller body size, According to FAQ, more 

than 300 million children fromi these groups suffer "grostly retarded physical 

growth." (24+) It is not uncommon to mistake these youngsters for healthy 

*Bengoa has written that "Despite genetic differences and other, di ease f'actors 
...short stature in a population is now regarded as an indication that malnu­
trition exists, aId plays an important role. in physical. dc-velopment in many
 
developing countries," (23) i.e., a per-son small for his age may well have
 

bee malnourished during some important period of his devo~lopmnt 

1:*
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children, though their growth may be retarded 20 to 30YO. This means that by 

the time the child reaches the age of 12, he has the pvsical development of' 

n normal 8 year old. 

Other than for certain kinds of jobs requliri more than avernge ph sieti 

prowess, physical size in itself generally is not eeonoiically signifi,.nLt. 

More important is the possibility tUt the hortfaPl in size mtoy be related 

It is now clear tLht anmll shtaure oftento a shoortfraL in performance, 

presumablyreflectr the disabilities of stunted mental growth. A A udy of 

hen thy Arab children (25) showed that alertness, rood proporion, aid 

good physical. condition camouilNIe dwa rir to such an extent that "without 

exact, age they could have been taken for healthy children,''knowledge of their 

for their ages nud their accumpiishmunt' and behaviorIn fact, 70% were snorl 

their Size than their age, imilan observations werewere more in keeping with 

noted in Mexico (26). 
I routOther Produativit; Considerations ':IV-ThA1ocerahove i e n't.s1 primarily 

inadequate quAn.ity ot' diet, :'h.ildhpood iie,ce'r ,ily c. - rW atiosnrhip of' 

n so pose a what i5 n rr .y, ( A .ai h no , ,iolrLy nnutrition to prodr''Livity 

Lion. MAn ir , b (, ,t tN LU, lows ,d theiirm , i nilv s; hequantitative tnsidrm 

y to p'rud ice an :c' f,'y L. (;I), C rlar v.ork ALA:t e ' must p'Ubro, Pineri 

dWiii amid follov irr World VPr ( ;-) we . u L,i,r1 ,ila w l thaL m ,' s t-:, of' 

output before n d vfter the i ntrodu'ction oI a'ator;. 	 !'oLt'e i"( pmrroraop (2), 

from , -nrly Y nd q tm tclew a direct r iii ,t w!,e dint ;ry 1 pr ,. ,. t,nL 

lAse 'ho wou dIsKartilevirIad r .neciaez! irproaasea in. warP. "uip% 

P rul' ntnh..n ." do not pr1 ';Sa dir ota)]).y the usnl eavent thi L the b:eo ved 

enl in ch:no wha:r u', v mo' tivntional.e ual vel stio , may be ju~lifin l-y :Ukp 


fee tor ' are Pt work And where chue diet ot'ilW IWn 'eWt it, VeediqV
ia iorsnl. 

wa'ond Ibe, to. :'sthi. as to qnar're,hi' ltot been proper ly observed, D: LiL 

with11 tht general eonrei.ion ti t there A',.djiu "rot'r o or ,n-, ader ' rely 

U KnaL th:n ie I i -owLPe o iL.tukeoh.'emved o'illit bo , the commonlyv ol/prved 

1 :(:1 mien to mnake oimpertii!i Aid,istmrntr i energy oiut:':v to pfre;erv-" their 

n trn el p]I'o.eP. 

Tie adult worker with n indequstLe dir t (oimena - for iLake. this 

;K w,t, ll by livin , in effe t , a l ,'p; t r r a, ern'cr e r nf; less ".( th an 

,Vansg man. Wii adjustment falls; short or pm tl:qLI imi nlto a olinla i 'y
 

or minutriti , . t ompr]"5(55 a mi xtLr , of
dlined Htate of' titidernutriti on 

need work, snvings on moia'la,r ( xcr,]im, o port:sire for innovn-

Lotimor extrn f'fort foregone, ]ow body weight, n1(1 	 a modOrate du prLire IrOm 
l 

http:p]I'o.eP
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a condition of general well-being -- in short, a mix of work performance below a 

man's potential and a chronic condition of ill-beipg. 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 foregoin discussion are a consequence 

of protein and/or calorie mlnutrition. These are the most severe and wide­

spread of nutritional dleficiercies, especially among children in the formative 

yea rs. Additional. problems are indaced by inadequacies of other nutrients, 

either directly or in combintion with protein and/or calorie shortages. 

Al though there exists a profusion of medical studies of the diseases emanating 

from these deficiencies, data on their prevalence is sparse. One comes away 

from a search of the literature sensing that the generous space nutrition 

textbooks devote to these once serious problems may no longer be a valid re­

flection of' their importance in today's world. This is not to suggest that 

such c 1assic nutritional deficiency diseases as rickets, scurvy, beriberi 

and pelngra rio longer exist. Ra ther, for policy plurpose. , n:- a general 

rul.e they are of on y secondary importance," There are two renrons for this: 

first, where such nutrmient deficiencies hae been identiLied, anmid where a 

feasible method of distributing a dieta ry :ruppl.emm t exisisur, the cost of 

corrective pror'rnms are likely to be relatively modest. They pose for the 

planner ino m or rerouiree problem of a size approachingy, the probiems of 

protein/calorie defieiencies, As such, an effective pl n to eradicate such 

deficiencies would not be likely to prompt "erio's rusisgIt .hn, Tocund is 

the maLtter of immil,. Thme eases of such disea-'e:' prohab"ly are relatively 

few, nt least when compared with protein de'icienier tha t can be measured 

in the hundreds of millions. 

There are two prominent exceptions. Among some adr popLations, 

nutritionl anemin i: n widespread deficiency. The re:'sulting .ickness and 

slug,gishnmess- is a condition so common in poorer societies, it iv of trn aceepted 

ns the norm. Nutritional nnemin I, particularly b-evere in ppcrnat women -­

56% of expectant mothers studied in South India arc anemic; K:(W:, in Nprth 

India (30) -- and is responsible for a considerrble portion of mntormal 

deaths (31).** Nhtritionnl anemins in mothers are also r:etxsibe for the 

* A rule that does not hold in certain areas under uprt,:ni aet:: of unusual 

ci.rcumu a ices. 

* It should be noted in this connection that mnternal, dea th raetc: of developing 
countries a re mnny-f'od those of more afl luent soecties-. IndI a's mternal 
death rate iW 17 times that of Denmark's. (3) 
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precarious health of the newborn. Premature births are much more common among 

anemic mothers, and premature children are much more likely to die. 7M) of 

the deaths in the perfnatal period were in infants weighing, less than P.' kg. 
,at birth (33). Anemias are also common among childrei; 50,X (-W those Studid 

in a recent large Indian survey were anemic (314). 

The second exception is vitamin A def.ciency, which in its most r'evere 

form of deprivation can lead to blindners. Estimales have beenl made that 

in India alone there are more than 4 million cases of blindness, a million 

of' which are of nutritional origin rind thus preventable (36). But these 

numbers in themselves are a bit misleading, since children bl nded from 

diseases brought on by inadequate vitamin A often will not survive. In 

Indonesia, for every survivor, one child dies. And the survivor then hres 

a lower chance for further survival than his age partners (37). For every 

Indian case of total or near-total blindness, another thre'e Indians are 

said to be suffering from mild to moderate dgree ()I* viul] handicap (3,) 

For example, 1.0 to 15% of children in India art', s,id to suffe fr' m night 

blindness and more severe ocular mu:iifstijtions (f vit.iniii A d e! 1(ny (3) 

Further, the severity of protein deficiency aeners i; in te:'il.fied whri awcompanied 

by vitamin A deficiency. Usually, good hospital treatinr.t ,san1 len,!d to 

recovery of half' of the cases of severe protein deficienuy. 'When vitamini A 

deficiency is also present, the fatality rate rises to (3Y,{1 (1i)). 

IMPACT ON NATIONAL ECONOMY 

What effect do these individual disabilities of mn:a~rntrition have on 

economic development? 

Human Capital: Malnutrition is a disease. Expenditures to overcome or 

avoid disease have commonly been regarded as a form of consmwption, and 

consumption is often an unwelcome word in the hall.s (W nralAiol pl.anning 

agencies. This has not always been the case. Earlier ]ew. eO1rS 0! economf.c 

thought recognized that wealth flows from , oarfe kindo eofxendit. 'cr on pc(ople, 

which were tantamount to investment in human capital, s w]1 tit,s'rom invest­

ment in non-human capital. Their view implies that eLpendiLnes to prepare 

a person to enter the labor force, or, subseqirenIty t,-i nre'. or maintai 

* Although have been made of available studi ( it is :",IIIcompilations '3.)I 


difficult to assess the magnitude of' this problem. CUmprerrea yevr. tat.[ tics
 
of qunlity nre rarely avcilable, and when they ,ire, they otter dii'F'er :W to
 

-
what constitutes blindness. It is even mnore dif'ficult t.. ass if.inumbers 
who are because of ma.lnutrition. Also, the of' hedblind %,. norni chilren 
who show clinical signs of eye impairment vries considerably9 from retgion to 
region. 
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his productivity eventually will produce a flow o!' income. However this 

train of' thought was eclipsed by the more mathematically precise economic 

growth models that came into vogue in the 194Os. 

The planning models in general use do not take explicit account of the 

notion of investment in human beings. The models develop a view of the 

growth process which sees increases in tomorrow s income as resulting pri­

mNrily from 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 available for invest­

mnent -- and thus, for generating future income tomorrow. Viewed in this 

light, consumption becomes an enemy of growth, not a handmaiden. Investment 

in steel T)lnnts, large dams, and other modern temples thus attained a new 

kind of sanctity. Consumption in the form of educational and health services, 

clothing, and ejting -- and even more flippant form, of ronsumption such as 

enterta iment which can affect a person's motivation -- is recogrized as having 

an instrmmenuul impact on productivity. But since the effrcts are so diffi­

cult to identify, nl growth in income is imputed to those measurable factors 

included in the model.* 

Expenditures on health have suffered from this sti;mn. Jn the national 

accounts they All in tihe category of consumption. They contribute to the 

currenmt rense of wel] being nnd are consumed immediateLy, c;: s 'ood or a 

visit to I&, emnlu. 

In 'evenL youis':, however, new school of economic tuoht nnr !*run 

to rndvmumee beyond time confines of the models. A body of [Mr,f-rature has 

developed the theory of human capital, measuring returns t,.o irvestment in 

people. Guid d by the techniques applied to measuring materin! capi aL and 

the reteuns to investment, several writers have at.empted to develop sru.­

l.a ]y rigorous approaches to human capital. The impetus to nxten.d rie 

cormuept of capital to human beings, developed from the o!s:rvlt:ion triot the 

theory previously used could not explain all of W.e increases :in national 

output that had been achieved in severn countries, As Profesor T. W. Lchultz, 

T]he plnnnp'F pevsonal vision may transcend the conrines of his model -- or 
nt l.east the inherent bins against consumption, but his p1nn' are constructed 
around the model nonetheless. 
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a 	 leading proponent of the development of human capital theory, wrote in 1961: 

Although it is obvious that people acquire useful skills 
and knowledge, it is not obvious that these skills and 
knowledge are a form of capital, that this capital is 

in substantial part a product of deliberate investment, 
that is has grown in Western societie at a much faster 
rate than conventional (non-humn) cupityi, Pnl thet it, 
growth may well be the most distinctive fntqre of the 
economic system. It hop been widely obsrprved that 
increases in national output have hoe. large wumpnred 
with the increases of land, nan-hours, and physical 
reproducible capital. Investment in human capital is 

probably the major explanation for this difference (h). 

(42) and others (43) has shown that a significhitElaborate work by Denison 

part of economic growth in the United States Pnd Western Furope has been 

attributable to education, but that even after taking edc'cation into ncccin't, 

there remains an unexplained residual growth. Denison attributes this to 

"knowledge". To examine these efforts and their limitations firther would 

exceed the scope of this paper. For our ,poie 1t Is eionwh Go note 

here these authors reflect a break throu4gh in ecoson,' tIhouglht -- h recogni­

tion that the quality cf the labor force is nn important nctor in econoilc 

growth. 

Inspired by this development in the theory of edition, economists 

of health.have attempted to develop a parallel approach to thp economies 

Several methods have been devised to mensure the economi, rrtarnr ,nd they 

al Led Mtti. i'"1show substantial return. to health investment in tihe 

most common technique is to compnre the costs of re'e',.eie , n" ,b td ',','ithi 

the worker's future income, had ne lived (h4).* Annthr rrur:'mrL is L'i, 

investment in human capital that is Jost uhroign denth nry Li':o prior to 

approach yields an ustimN, re of' th onit, "iip:[Li " retirement. This second 


that has been invested in a member of the I rbr ',fore,, ,i, wita id,
 

clothing, housing, education and other rxendj Lb eu rc serry to r nVh]
 

person to develop his particular skills., A vnriatio, in n.; n17lrmch
 

measures the economic cost o debility, where denth i ,ot :reoy (').
 

* 	 Tile ratio of the incoe benefit to the costs AP pre', ,~i O itsrUls,, rI
 

ratio that is comparable to benpfit-oast ,arnes0rem t. "' r,', ,, r pro­

ject 	analysis. It is some times objected that the idoi.1'l'I' tr w',,:-
L, thu I',t O Li,'.sumption should be deducted f.'om his income in a..n1..c 

This is an error, since the ob ctiv.ye of growth (NA of ,,o, c1 I ' II,v ,' 

generally) is future consumption, not mproLy thteid '!:, t, 'c.n ' m.ii:ni 
n .civn thi .pnionconsumption. The benefit consists bothi of i hvId onnr6t 

enjoyed by that person; it he alo turns outt to givrotn',' r r'.Lre Ovet,­

ment, so much the better. 
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Whether an illness results in temporary loss of work days, or some temporary
 

or permanent reduction in work capacity, the loss in output can be estimated
 

in various wuys and added to the cost of medical care. This can then be
 

compared with proposed erpenditures for preventing the occurrence of the
 

illness in the first place.
 

Similar techn:iques are applicable 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 avoidance of under­

nutrikion or malnutrition) can be economically equivalent to curing (or pre­

ventin ) any other disease. Improved nutrition that returns 'n absent worker 

to the ntive labor force, or that overcomes v debility that is reducing a 

worker's productive capacity, or that enables a child to return to school 

or to improve hi' understanding or retention of things taught, or that 

enables an adult to absorb more effectively in-service training or the advice 

of agricil tre extension, clearly inareases th, flow of eunrings above what 

it would have Leen ip the absence or the inproveentin well- eirc 

Once n person is rettored to wel.l-being, ndeqmute nucriion (e.g, 

sufficient iron supply), is a ma intenance exTenditure. From then onward 

it contributes to present income only in the sen::e tmt in i tr absense, 

the person would love some of the income-yEeratin capnaity he or she has 

when nutrition is adequate. AIn i-t contribate; L 'uL rn income in the 

I L.b' :nt;rr'ptenva- that b e ,lduli ci rrenL T, e'n ur, or utherwi Ne dilute 

nctivitie,5 th1 t ;ri, nece,,rnry or Potributory to .ubr'ei income generntio * 

Increments of nutrition lead to dimini-hin nc rements in potntinl produc­

tivity and then only up to a cer, ain point, e-yond that point, in either 

quantity or quality, further increases in ingestion at any one time do not 

contribute to productivity, and in fact cai reduce it. 

In sum, an improvement in nutrition can have a continutirg, current or 

maintenance effect on the productivity cf an active member of the labor 

force, or it c:n tMie the form of an investment, enabling n person to earn 

a higher future income stream. 

• All. distinction between consumption.and investment would he destroyed if 
the expenditures on eating by al people who were adequatply fed were 
labelled investment by extension of the idea thnt they were a necessary 
condition for maintaining a flow of income. 
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Returns in a Developina Country: Let iis assume that our planner accepts 

the notion of human investment and the logic of the methods for cnakulating 

the benefits from avoiding death or, restoric (or increasing) productivity 

thuough reducing or eliminating ma].ntrition.;': These analyses of the develop­

mental importance of nutrition and well-.being have been worked c , or economies 

already highly develcped. Before the con(,,lusiors can be aggregated %nd upplied 

to the poorer countries, the planner faces enot,her set of problems arisin 

from impcrtant differences between developed and developi.g economies. 

We might start with a benefit that is of'ten ,ontrol to disel'ssions ()f 

health economics, the savings of medical eosts w'iere Id-quate ntrition would 

reduce the number of clinical admissions into the me:dical system. As long 

as there is an unsatisfied demand, i.e., as long as the potertial ca.se load 

exceed the treatment capacity of the medica. sysuem, thie elimination oC a 

kwashiorkor case frees up a bed (and other medica! resources) Ior some other 

sick person who was otherwise unable to grin entry i:to the :.stcm. Ise 

this is the typical situation, reduLion o! ]till i: rot liklIy to"1.'!. ori 

bring about a reduction in current, ndin.i uxjpexditIre-. or' Ii 5_1ViI:ij o tl­

rate of growth in medical system in.'estmer, giv.n the iondr qsa .ies of these 

systems. However, the adequate nutrition would e .,. the :uy-tom to in­

crease the welfare and restore the prodis tivity of i.] those persons,3 on 

the queue who would then be able o rlir, entry. 

The reader should be remitided (,.'uar ii:in s. . i ',..or of na 11­
nutrition and consequent real izntLion of Ienel'i.t' may r'eq,.e , t. at,at'ks 
on other related probl.ems, particular,y snerg istisal y-r," ate di se.e, 

** 	 The childhood morbidity dato refor red to tor'I.er idiu.te. the ('00tri htory
 
role of malnutrition to some the og il dhoud ii sens.s
oi' major prevail.i,-
Examination of medical sy,;tem stI, ts .i In " cont rwwoIM ;:Iow the 
extent to which these diseas :efr, m r'e;our.en'', and wo' ifd 0 .A.nT 	 'No, 
indication of the numbers of' peopnli on the queu e who mJi-ht ri,i .cess as 
a result of' reductions in malno t !ion-re 1a ted mrid i{: 

* A benet'it that, has been cited but dresf not -ee opproii >tc tri transfer to a 
developing coontry is the sov o (, a is i trien suck perso, 
otherwise eonsumes if his i. .ess inv, .,:1 lo-;, in 1,!e ', jri, y of' 
absorption. In such ,AitunIJOns, the person minist oA' 'o 1;1ir ma]e :orp t i 
by 	eating more the o' recovery (46). Whre lntriitAOduriN- Tcrr:iod lniq, 

is widespread, an ,d food supply i]lno Ive,:- ',r*-r to
uid .me .p1 ',' in wn 
the consumption availab] 2 to . i neollle I'nr.i] I.e s, tf. iO(. YSO.] e3 her,ow-	 no 
do not have ac:cess to these mnedical y-r'o,niIntided intake.: (i(]i' they 
did, the malnourishment would not. have arisen Ii the Fi 'srtf place), or 
the extra needs of the clinica Ly i 1nnt he in. b r'dn.' irg the int ,;ke 
(and increasing the malnourislwient) hos;e 1geof t, si('icr] I ,acvre: depri­
vation. In short, it cannot ,c raid there would Le a so ving of'cst wher 
no cost is actually being incurred. 

http:r'e;our.en
http:tor'I.er
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A category of benefits that appears to be potentially very large for a
 

developing country* is the reduction in productivity losses caused by the
 

debility of a substantial portion of the labor force. 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 calculations are not available for most developing countries. The
 

excess demrd on the medical system also means that many of the sick never
 

enter the stntisties. The data that are available often reflect cursory
 

diagnoses by paramedical personnel or by doctors whose need to work their
 

way through long queues prevents careful 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 coqn tries- are, with some exceptions, 

usually not very helpful in the developirln countries. This is ospecially 

true for the added step of determi:injg the ma.l:utrition componer. 

An al ter'nct-ive approach is to use gtregutive data an food supply and 

the occupa tional distribution of the labor force. An i.rtereting example 

is the work of Corren (47). He starts with an estimate of daily caloric 

need in different ,uccuipntions which was worked out by Leh'nann a: d others 

in (,ermniiy in SO. (48). The C mna study ,a Ie la .ed the %shor ti lls in 

work capacity rest>].tinkj from differenat levels of shuort Iin calori c in­

take. Corren works out the average caloric need for H country by dividing 

its labor force into occupational groups comparable to Lehman' s and then 

calculatin.g a weighted average caloric requirement for 100' physical capa­

city (with adjustments for temperature and other f-c oss. iN, comparing 

this average with the average naional caloric consumpt:i.orn derived from 

food balnnce calculations, Corren arrives at nationtl working cpncity 

BBut much smaller for a developed country, especial.y where the prevailing 
social philosophy calls for relatively equal income distribation. 

'* 	 ln the developed countries, tie faet tSt N very !n'gp trction of the labor 
force is registured under institutional arran, menu:r of some kind means that 
days lost due to illness, and even the nnture of the illness can be derived 
from non-medical statistical sources outside the medicnL system itself, such 
as employment dota, or medical insurance records, ]it the developirig coun­
tries the coverage of medical insurance is normally maitl, and the large 
fraction of the labor force that works outside formal institutionalized 
employment, especially in agriculture, precludev generation of such data. 
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shortfalls, which for developing countries are almost always very substantial, 

many being as high as 501 or more.*
 

The Problem of Surplus Labor: In attempting to apply to a developing
 

country any of these methods of calculating the cost of ill-being 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 pre(isely, 

-- is fully
the occupational groups in which the relevant individuals fall 


employed. 	 Restoring a person to good health aidds nothirn to nr:tion l pro­

he has no meaningful job. In our discussion with d.velopinentduction if 

economists, this is perhaps the most frequent and basic objecLion raised
 

to all claims for economic benefits to better nutrition.
 

,in] l:bor
Developing countries are usually assumed to have a su1stri 


surplus resulting from a combination of open unemployment iind un ,deremploy­

cment. This appears at first glance to weaken the tor'e ;'.ru produc-

S:'
tivity benefits from better nutrition, especi -l.ly fcO' ..e Vfl,:S;, t! 

us afiehd 	 ,o ,xa:nriineunskilled. Although it would take far in I;Lir pappr 

the employment problem in any detail, it will be useful to ,-i', ol a few 

aspects that have emerged from recent studies. The',e a.re ,!g our 

t te use­* 	 As Correa recognizes, this method poses the sae pro.e rt I.mn 
, c :id: .efulness of the aggregative methods for estirri a', e of ma] nutri­

tion. Data limitations necssitante nuame:'ou" ltr(__r'''' on. Ti: model 
equates productivity with huma'n energy e-apacit:, 	 , .. " t. 
"caloric gap" calculations that cannot nt,o 1t 	 1i',­take 	 i,'. I ofe'.-'mal 

r'.if
ko 	 y'a,' of' 'hose
nutrition on physical and menta] capacity dulring 

A hi Jh level of' r . (e.g.,!-ri­now included in the labor force. 


cultural labor would include everything from chi.c:e :keeperrs to tmberacks ) 
and lack of regional or ecological differentiatio! L:r .. di''eri'us 
in nutrients based on soil quality) can easily Lerd I,, I;/ c'rot's, aIrad to 

the overlookirg of the detailed festiese. of' the ma I ;r' ]pro. I .!ia t 
would enable one to understand its 	 characteristics ;,-d (rit. r-- (.,.,',' ]e'o-

Still, the a ,..ve ",ddppr_'', ,, 
- ) s ep, some of'

grammatic and policy conclusions. 
conceptually useful. It lays out for the first timI 

the links between impact on the individual workcr fi- ; Ii:g.t' into.

For a si,'g 	e .it, , a more re­potential impact on the national economy. 


fined model could be developed using 1'iner ,reakdow,1s oi' -he 1:i!,or forio,
 

adjustment of Lelimann' s factors for loc.al conditions, es i.'mj te:; of cm: Ior1 n
 
:Ad I .', elcCt. .!o:.requirements more carefully adjusted by ocoipt;-iion 


(including seasonal factors) and estimated daily i,.:ake i ,.cma eve .
 

While this more elaborate appronch would take one closer L a es',jmate of 
ws relianta potentially significant economic shortla ]1 for oc1ma t[.-- vil v 

it would stop short of' takin ccount of' dlhOrntd iLiJonaIon human energy, 
factors such as early childhood diet, irtra-fa1mily food dis.,ri ]t,_ior., the 

impact of cooking habits on nutrient content, and the pr'0,Iems of' efficiency 

of absorption.
 



previously oversimplified picture and thereby are weakening the implication 

that health expenditures in developing countries are essentially welfare 

improvements with no productive economic payoff. 

First, in rural areas it 	 Is often more o.mmon for labor to be in short 

harvest and other periods of intense activitysupply than in surplus durirg 

(9).* Do these workers try to fred themselves seasonally to higher 

capacity, like draft animals, then recede back to indernou'ishment and 

apathy during the slack periods? What happens to prodietvity when a 

person undergoes a chronic regime of alternatin. periods of malnourhish­

ment? Can wage labor feed itself up to par in the weeks preceding harvest, 

when its cash income is at the lowest annual point and grain prices are 

commonly s aid that in some countries aat their pre-harvest peak?** It is 1 

of the workers could be taken off the ]4nd withoutsignificant portion 

ai'fecting production. Perhps dri!ig certn:in months thi s may be so: on an 

a nntual basis w:ith present te'hnology it clearly ir ' so A 1Io (' afes 

and in the f'uttLrv it vill be oven ,,- v l. Wi th tv spp'ad of irriga­

tion, now spurred by the development A the highe ' ......... nd fst 

* * * nma t r;ing vs rieties , slack time diiring thn ac ri Lu.qIt, , ye. P'idimijni shi.r. 

Thi s short u'opply 	 ro-I' lpn-t-d - :,rran e-T l abor eondition m'qy be itn ;I ,.1-,a a virq 

mnV such as a'P Ye n commhn in hl : Pic lei Qa, where there would 

not be 1- to ]Nr'.i-t t H ei r i- 1i t a, NL;r' I at &h sn' time.p, Vp," 
Aceordingly, t',raery; plant pNuldy fiird.I(s oii ,Iiff,.e1.t days & rirk p)ni Ling 

seasOln to h} ANle to form groipn tan thap'y'Vst e:i'Eh mb rl' I eld' in r­

cession ns the Pive maturer "nanNt nygg red rhdule. (T rhort v may 

be refLeted in :arket i,.nrditions -- that iR, r'nf<Orml iicrone in w'',,ep -­

where harve: ! a nd a ar, unI enrr'ied od withLii other tivitie i. aN tih nelp 
of wage .abor. This has been dramatiea-y il.hrtrnted in Indin'r wheat 
a reas with the substantial increase: r in the p' of crops to be handled that 
have resulted from the sprend of the now hiLh yip'dinri vnrietie-. 

•* 	 Labor which is; dependent on seauonasI emp1oyont nnd uarket wagrs iut has 

some mobility, is in a different poriion from lobair AT ii tr. ditionrally 
makes anrinulc trct Ls with a fasrmer undecr whi(h Q:,iompn',a,,ion t a 1k{c; the form 
o' partia wagesin in kind nnd the Labor resi da on or ,i r i- fai.rm, In the 

]utter case, there may b- no seasons 1 i],qe us Lion i., Oe a"iibi .i1ity of 

foodgrain' to the worker, and h( has no g ear'raphi c mobil It in slaek periods. 

The impact o1' the:re devel, pine:nts on thr &imandf'P o'ric';l ts;'s] Hhoa 'r,will 
vary by crop aidI by ehsig eo in LechnoLogy, pr rtw i Ka' 1 thie opportunities 
for nnd economics of' mechunisLion. The eventual! imp'' a of She new agri­

cultural, technology within the context of overnil economic expnnsion, on the 
demand for labor raises issues beyond the scope nY this paper (50). 
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A ~ ,'"''''" oe inrp~,: eitimny unt u mai1b" 

a worke-r'l tor~~nn canlnot be satisfa.'t-orily ,'alfilled' uy hiring fiddi­

-tioral work ers. Tni (u!ases the ofnua1iitrplus does not argue 

against returns to better nutrition. In othler words, quanli~ty" cannot sub-, 

stitute for quality. if a Job is strictly ma~chine paced that is, the 

op iii'U osmachin~e-has r,-inchpenden t ot *imed. 

on en assembly line -- a chronicallyr malnourished, worker would have narrow 

onscope. Cor reducing his performance below the machine' s automatic demand 

its operator. In such 'A situation, malnutrition might be reflIected in shoddy 

outpout.' ThiS is of' special significancewhen the worker's manual precision 

or rstrengt igue 'in the operation, the quitiiy of' the work being, dependent. 

on the quality of -Lhe worker. Malnutrition also is reflected in accident 

rates and nb:;ente&Jsm. The literature contains numerous examples of fac­

t~ories ,-,her(- feeding programs were introduced and lower accident and absenl­

teela rates were subsequently observed (51l).* 

Third, it is worth recalling that many, areas of' the developingi world 

do' not appr.ar to hrive a substantialhave relatively low man-land ratios and 

Much of' Sou)theast Asia was hiAtorically .atextbookunderemployment problem. 


case of what Adamn Smith called 'a"'vent for suLrplus" economy.> This is an
 

economy in which only an increase ir.export demand waS needed to motivate 

farmne's, to extend their area of culltivation, tvading leisare for adcditional 

workt.n tuke advantage of a vient f'or exporting the. potential suirpluc. Mn ny 

part_- of' Africa today would seem to f'it this description, which is beco-lng 

into majrgir,1 .less apt f'or ')outheast Asia as increasing population pushes 

lande. 

Vourth, on clouer examination, the pool of unemploymient in many ur-ban 

centers is not the commonly perceived homogeneous army Of' mere surplus human 

aree~nergy. Although considerable numbers Of' unskilled laborers included in 

economicAVlhile a reduction in accidents brings about both a welfare anld an 

gain, the impact of reduced absenteeism is less clear in an. employment market 
a practice ofcharacterized by open unemployment and where employers mt&K-,, 

hiring appairently redundant labor, aicommon indus-trial. practice in some 
one place at a.machine or workcountries. If' two men are in effect sharing 


bench, the absenteeism of one is covered 'by the presence of the other, the
 
sharing the wage' for one' work place between. twoemployer (and the employees) 


men. If' one of them were fed enoug!h (and diet was sruf'ficient- alone) to
 

eliminate his' absenteeism, the result would be nn increase in unemployment
 
(unless uni~on',rules barred firings for mere- real-- redundanlcy)
 



the pool, recent studies show there is also a large amount of unemployment 

arnori4 the educated. The rate of' urban unemploymnent is greater among skilled 

and educited young people than among manual labor~ers.* The young remain 

unemployed for a while by choice preferring to wait for the job that will 

60in themn entry into the professional field for which they are trained, and 

iwhich-..they.will .arn~the, largest fture stream of income, This portion 

of the pool is conspicuous, often volatile, and therefore a problem; but it 

reflectEs. what economists5 call frictional unemployment. 

In sum, *to dismiss the value of nutrition as a factor in increasing 

productivity is to assume that underemployed labor is available**tin~the 

vicinity of' an activity, at the right time, that it possesses required skills, 

and that the work is technically capable of' being divided among more workers 

than tire currently emnployed. Conversely,, however, provision of adequate 

nutrition to an adult now in the labor force does not necessarily leadito 

higher output and-may not be the most efficient route to higher output. 

Better health may be v necessary condition to a 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 ot' cooperant factors, or limitations of
 

technology, that have the effect of' limiting the possibilities of additional
 

returnsc to additional labor input; The conditions just spelled out mnay weill
 

exist to a significant extent in some rural areas. Whether an economically
 

relevant labor surplus really~exists at a given time and place, andw',
 

factor., bar that surplus from productive employmnent, are empirical questions
 

to which no general answers can be given apart from empirical examination,
 

The key econpmic question, however, is not merely whether positive returns
 

are possib~le, and under what 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~ 
.24 with secondary education was 30.9% and among those with primary education 

19.5% compared to 10.4% among male illiterates of the same age, In urban 
areas of' Venezuela (1969) the rate among la'borers with secondary education 
was 10.2%; .with primary education 7%o,and among illiterate laborers, 4.3%
 

-X-	Or can be made availoble at a transfer cost lower than the incremental
 
nutrition cost of providin, equivalent work from the labor already in
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on this, wie should touch on two other aspects of' the nutrition/productivity
 

relationship.
 

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

in the attempts made thus far to measure the national production "cost." of
 

malnutrition is the assumption that pr'oductivity is exclusively a function
 

of humanenergy -- of numbers of workers.. Although energy loss no doubt is
 

su~Tbstantial, it is a-limited basis for calculating -uhe effect of malnutri­

tion on national. production. As development proceeds, human quality becomes
 

more important than 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 agriculture declines, thus reducing
 

demands on human physical energy output. Although this may sound like a
 

longrun description of the development process, it is in fact already
 

happening in many parts of Asia.
 

Timely initiative, physical dexterity and comprehension of increasingly
 

sophisticated techniques all become critical to the successful exploita­

tion of the new technologies. It has been commonly observed, for example,
 

that large numbers of farmers fall short of maximizing net returns because
 

they, fall short, in varying degree, from full application of the recommended
 

pDractices .for cultivating the new high yieLding varities. To some extent
 

this failure reflects constraints beyond the farmers' control,(e.g., in
 

accessibility or high cost of credit). Other shortfalls like planting depth
 

error are not economic, but reflect factors such as education, mental per­

formance level, dexterity and attention.*
 

Probably the most important example of how poor quality cannot be com­

pensated for by quantity is the'mall farmer. His decision-making on the
 

use of his own resources is not divisible. If protein malnutrition during
 

his childhood has impaired his mental development, and undernourishment as
 

an adult is compounding his disadvantages, his efficiency as a farm entre­

preneur is not increased by the presence of unemployed labor in the neighbor­

hood. 

Although many 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 a systemna­
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,
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commo nly i.ncorporated into the plannitig of r1iri-uny establishments (53).
ari&~d 

S3pecial nutrition units have been established and special nutritious 
products
 

developed. In some developing countries a sizeable portion of the total..
 

nutrition research budget is directed to tile relationship, of nutrition to the
 

effectiveness of the fighting man. 

There also will be additional economic bene-Economic Beiefits:-Other 

L'itsAo anutritionl progra6i-ide-s-fh-e -direct-productivity--benef its -as-­

mea0Sured by the previously discussed techniques:4 
in theActivities of housewives which do not getU measured 

national accounts because they do not enter the market
 

economy, are economically important for many reasons,
 

not least-of which is the quality of care for the young.
 

well nourished worker (or*The increased income of' the 
well nourished child when he enters the labor force) 

improve the living standards of his dependents,*.will 


thereby raising both their current consumption and their
* 

future productivity. 

*The lower incidence of' communicable diseases among the 

adequately nourished will, in turn, reduce the exposure 
to these diseases of others not participating in a nutri­

* tionni, program. 

to other invest­*Improved nutrition will raise The returns 
iients closely, related to human well-being;, such as education 
whecre the malInouri shed child often is. unrible to cope with the 
school, expectations. 

Costs: F-inally, even where significantComprison oUl.Ile-nef its with 

oppor tunities exist for returns to better nutrition, one needs to weigh 

the costs in relation to benefits.. Will the increase, in production achieved 

cost ofby the proposed expenditure be greater than the input or resource 

it compare with returns to alternativeachieving., that, increase, and how will 
whose malnourishmentThe answer to this question will depend oninvestine nts? 


is to be corrected, what increments :in productiv-t-y can be expected from
 

these target people, how much the program of' extra nutrition will cost,
 

whether the productivity effect is immediate or delayed, and in the latter 

values of the case, what discount rate is applied to obtain the present 

that are to be compared.hernefits and co.itf 

are whom aEven in a labor-surplus market, there several groups from 

cuirrent or fairly short-run productivity payoff from nutrition investment 

could be obtained: workers employed in machine-paced occupaItions in modern 

whom malnutrition limits the potential,m,,inu'ncturirg -.sectors; stdnsfor 

Joint returns from education and health expenditures; and small farmers 

. 

.­



faci e more exuc ti:j &e~:'.2 of2 .o-'r agrienhoural LeChnoogi r. Thu moot 

lastirg and nuerically wide.:renj. im:pct, however, probably would derive 

from proviaing ndaquabu nutrition to .othr. in the .... trimester oft 

pregnancy and to children from 6 moni. 'in anroug°h 3 yenro of age. Even 

if the children's diets are ,iil>y adeq.uato only du rjn4 there critic-a[ :1!Inth.'s, 

but return Lo the average levels of their .aiy income td'erefter, thfy will 

have been brought much closer to their growth potential, particularly tLeir 

Even if their energy intake level remains !ndequateintellectual potential. 


by some desirab ie nor!:, durinL adul thood, their proueu tivity never thelesCs will. 

have been ratcheted um to a higher levei that iR more relevant to a modern 

economy tha. a level nw, 5ce;,d by sh,.1er ,::.oric ouJ' ut capacity. 

We might illustrate the arithmretic of an investment in child nutrition 

with the followirk7 exaalle: 

Suppose a proyram deigied to meet all nutritional deficieneipr costs 

$8.0" per child per year,j and provides a nu tr jtional ruppl:emen t from , 

:onths throu",h Me third yeqr to :meet exi;rtip: de: icience". Let "Y Lno 

suppcse that as n re'uat of this pro ranm, a disabiLity iU a child' s perfor­

.ance potential in avoided, Mnd the child-turned-PLreadwinner producer >. (OC 

more income per year in his yearn 19 troih 56,, than he_,wouLd nave otherwise. 

if Air income othorwi Se wouldi.e Men Z':en er year, p!ro, Apti'ity woni.d 

. 

Le rai sed tn a Nj higher level (or SVGA per yu,r), for 	tOn 'ear enrn,, 

VoiU appear to heperiou, ania our nutrition invesne, of tboo .
 

yielding" :Ir,Dnnnl! return of aoproxi: ley ,(. :o e, rburnr i
orf 


only 12 years after the investment rnmaue, ord ctretcnd!h2._" So ,a'nrinto tue 

future, are remote compa red with more i'Hcliate returs :v-a,'ble- from other 

investment opportnitie . Thu, the notion of our a..!::l / ,t ;rn is 

deceptive and needs to be corrected to e.account of we lorg waiting 

period for this type of investment.
 

*The $8.00 estimate is based on ree-irf deficiencies of a diet, whicn crrer.tly 

satisfies three-fourths of a child? r protein need and two-thirds of his caloric 

productive and diStLib,0ion costsneea. The calculations were based on Dtuni 
of bal lnar, an indian-proaced ocende :'oo. ,UrCe tly Provided in iMMtit­

tional child feedirg proiframs. (t shoold De notedun rt the cnild 'eedin 

program is being used here only for : A'irvo:ve pirposu, and is rat rirg 

suggerted as the lowest cost P .un of e-'wvic n pre-determined ntitio 

goal ) The it!i ihar commonity cost per c'.a per year is $5.60; adminstration 

cost is 650. The reai:ning ,.75 of the jo.(,D e'stimate han been included for 

what are often non-measured costs such an fuel, cookin equipment and the 

time that teachers and health center officiaIs devote to the program at the
 

expense of their other duties.
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The. metho o'1~ crmprij di'Krn ftre stream ofcst n 

ist -uete~ sr-ni~ to n 33rou- 3ersetnthei 

"breaks even. ut anofleth ay, iiompzwe di'L'ernt ftrefutrereus acots and 

the ariount of annual producti vi ty increase needed to break even is about 

3' ~the same as the ainnual cost-of' the feeding., . . 

Our illustLrative increase in future productivity Of )4%looks modest 

as a minir-im result. from higher levels of' intelligence. infact, the3What 


[ICtual rate of' rewtn will be depends on a large number of' factors. The 

higher the initin.l income, the smaller proportionately need be the break 

even increase iii productivity. larger the potential mental shortfall 

duer to iiilnutritioji, the greater might. be the. increase in potential per­

ormneefrom better nutrition. Whther the. range of' mental shortfCall 

is relevanL to fture producti~vity depends on. what occuptiorzal difference 

the perf'ormance improvement can lead to. in addition, the, idea of increased 

productivity utsed in the example shcald be broadened- to include the values 

,f the side benefits and enharnced returns to other investments, mentioned 

a uove. 

There are miiny links, in the chains between diet1, perf'ormance potential 

and economic returns which Lire better uinderstood now than just a few years 

-qgo, but which require further rLesearch beifore our understanlding, i:3 satis­

fa ctLory . However, a broad increase in the intelligence, of. Li rubstanti".1 

I'rnction of" the future labor force is certain to hanve signi-fica,,nt implica-

Potz,bi ecormomi, growth rind modernization.- While work proceed]s to define 

these implications more clearly, economic' judgment recommends thIat the 

c-earc-h for effective low-cost nutrition delivery systems should be pressed, 

tha t development plans be shaped to take account Of' rutvitio 1 objectives, 

.The. 

-3 

and that investment in child nutrition be Significantl.y increased above 

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

kA- discouant rate of 10%-5 is often used in project anal-sis in the developing 
couintries, based more on a hunch consensus 'than an accepted body of theory and 

empirical underpinning. 
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is obviously ,LSt as important no t: ic qth.estOMOf 0mu.: . K;p'c pr'e'c 

it' L. an, ext e,:eo diw;isp..I O "A v!er:.aLive p.'! )ra::.:n t..an (o 

.LoIogy
Suffice to note w.'an revo-lution. in wotu anrivX'.e,;,u NO food "am 

r:wern to old proulems"t lower .os 
are now underway which may ow provide 

A broad midti-policy approach to a nutrition
than Yas previously possible, 

prolem - i'Ni 
strategy and natrition problems viewed an so io-eCnomic 

dietary pr'o:nl.cms -	 might yield interesting, new
than strictly medical or 

directions for attacking malnutrition. 

BEYOND S+TANDARD E(]ONO?.I2C -£'NHFITL, 

coicentrar ted or. the ('costs to
Leadershiu: The discussion thus far has 

among the working nasses. Anoher c sideration,society from malnutrition 

no less real, is the loss to society of' 
even more difficult to quantify but 

Since the orig'in of so many w.qperior
potentially ounstandirEl individuals. 

class is a result of opporttity ra t.r a'll 
people in the :iddle and upper 

anoy superio mirds ve 
genetic potential, 	 it seems appropria te to ask how 

lost or repres ;ed e use o' m:151niuL'itionT'' if ,ritioial
been and are being 

as studie: now indicbte -- afectinj perhaps :'a of come 
risk is us high 


wil "over

populations -- a EubstantiaaL number of superior people tmt 

nrivelesr con Lriuilbor: 0:' toif ajores
forward. This refers riot .usz zo the h 


one-i - a- tu0o a:d or owl(-1 1- ten- io"11 2; Who
 
and the lnandis, bt also %o che 

::ern. Cor,:i(heri+g
can organize a r'ge 'esources, who can innov.e, who caN, oCve 


on owo Pes t.e
 
how vury thin in the leadership Ylite in Ot countries 

would Leem o inhiLLt the 
burden of' the nation's success or failure, such ioss 

chances for economic development.
 

has "oinl. nd political
economic considerationEquality: A related 

whose prevailing philosophy plaes o premium
overtones. For societius o. 

io::" caused by 'mninutri­
it can be said that the intellectualegalitarianism, 

stronge... t obtcle to attrln-inj t in social oal. This is nut to 
tion is the 


edica Liona. Uvr'iers for ex­
state the case for 	nutrition as a panacea: 

ample, are immense. However, na alnourisnehi enitd' - cnn.ceL :or rovin 1
 

eise i- offered in education

mobility are greatly restricted no matter what 


to Oacilitate upward movement
 
or other avenues designed by policy makers 

within a society. 	 Adequate mental development, hence adequa te nutrition, 

would seem to be a 	 necessary precondition to validate other programs for 

mobiiity that are being developed as a muater of social policy. in snort,
 

ener y -- to say nothing of' tne

if a child lacks curiosity anid mental 

are not significant.-- the other opportunitierpossibility of mental capacity 
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of' justa few years. ago, Ye n can now envision a time in the near future 

whe caori sallhav eduedwhile serious nutri,
indeqacis ben mch 


tiont-l deficiencies remain. Knowing what is now known, planners would 

be derelict in their responsibilities if'they awaited the day of cereal
 

adeq~incy before awakening to the additional needs and the program prepare­

tion tirie iplied in meeting such needs, As indicated earlier, new
 

Tnutrition-related technologies may now provide more direct shortcuts and
 

ennble people to achieve substantially better nutrition axid well-being at a
 

much lower income, and much earlier in time than previously was possible. 

NIJPTPTTION AND -POPIULATION 

No discussion of nutrition and development would be complete without
 

mention of' certain aspects of the population problem,.* Better r.trition
 

would appear to have the initial effect of increasing. population growth
 

by reducingC mortality, especially~infant mortality. If this were all
 

there were to say on the nutrition-population relationship, nutrition
 

proLgrIMs would appear to be affecting per capita income in opposite direc­

tions at. the same time, On the one hand, productivity increases would raise
 

inoeper capita. On the other, reduced mortality would accelerate the
 

growith ini population, tending to lower income per~person. What would be
 

t.he ipshut? At this stage of knowledge, we think the answer would take
 

the t.Ollovliln form.,
 

In the short run the neot eff'ect would depend on whose nutrition is
 

beiix, 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, a Malthusian might argue that the 

inicrease in real income experienced by the poor who are (or whose children are) 

getting a nutrition supplement, would merely allow population to increase 

until the higher nuniber had cancelled with mortal.ity rising -back to it ore 

level.
 

We know, however, that in the modern era, declining mortality has been 

followed by a decline in fertility, with per capita incomes rising to high 

level]s and population growth rates falling and even nearing total stability 

in siome countries. The fertility declines have resulted from~ a variety of - , 

*For a more comprehensive discussion of ithe subject, see reference 54. 
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economic that, septsruLe the :noder.. era" from man' s
profound r~-4~ and chianges 


previous history.; High fertiility hais u-ually beer, pelrccived9 as desirable
 

where children weea cnidTs~~' hr~ecuri-ty-n-lJd-7--­
and benef'ici'al 


in the fnce of high moitality rates,

age- virally depended on surviving sons 


fanvored large families. The value

religious 	 cus-tomsand where and 

and Z-atisfaction of' each successive child begin., to decline as incomes rise,
 

as the costs of child education increase, as compulsory education postpones
 

to add to, rather 'than draw on,'.family income,
the time when a child begins 


as opportu,.nities increase
 JS the convenience of contraception improves, arid 


higher paying femnale employmfent, to mention a few. 
for female education and 

among many factors. One of the most powerful factors inducing smaller 

family size appear to be declining mortality. As parent's confidence in the
 

of their earlier children rises, their need for additional

survival 	 chances 


to ensure of family. a3ie decline.-. 'Thus,
children achievement desired 

mortality can favorably affect one of the
better nutrition which lowers child 


In addition,
MWolt impnortant. of. the variables determining fertility 'rates'. 


-to family planning
add' a significanit incentivenutrition programs may 


by directly linking 8ervices for contraception with measures to
 
programs 


raise the well-being Of eXiStilg'.children, and thereby tUheir chances of
 

Survival.
 

in the past was ma,,intained by higher rates of both
Population* stability 

in the developing countries,births anid deaths, With mortality declininj 

much


only acceptable route to reestablishmient of. stability. (or
cleairly the 


rates of' both births. and deaths- Al­
slower growth), is a regime of' low 


'though further lowering of child mortal~ity is not sufficient by itself,
 

fertility is unlikely 'to 'come down to acceptable levels 
without' it,
 

contribution to lower population
Thus, paradoxically, an' important 

children alive, Because of'malnutrition' s enormous
growth may be to keep 


irole in today's high child mortality rates, a planner Who accepts this
 

an contribu­
hy-pothesis would look to nutrition programs for' important 


objectives,
tion toward attaining family planining 
X.* 

As the planner begins to probe for 'answers, he finds 'that' the 
A FINAL' NOTYE: 

have built'an' impressive body of literature on the effects 
nutrition professions 

Extucnsive laboratory investigations describe animals systema­of malnutrition. 


of, specif'ic nutrients, and donsiderable
deprived 	of calories arnd 

2tically 
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clinical work 	has been done among severely malnourished children, As 
related 

of human' beings subjected to mild nutritional 
the planner looks for studies 

body
the malnourished -- he finds a a-- h)ce.--h .ae. Te r-Vo 

ThisIreflects the relative 
of nc.wledgC es comprehensive and less exact. 

a relationship of malnutrition to youhf' hefield (gthe notion of 
mentl od eomn ipimrily a product of the 1960s)) and the enormous 

of' measuring human growth and performance.comrplexity 

Isolation of the nutritional variable from 
the constellation of other
 

can never match the kind of scientific elegance that is possible,
f'actuors 

an alloy that 	result from varying
for01 in studying the effects of'
exam'ple, 


examnple -- the 
slightly thne proportion of uhemictil inputs, or -- a better 

effects of' the yield of a particular cereal strain 
caused by a slight varia­

applied, The 	 human condi­
quantity or composition of fertilizertion in the 

tion reflects 	pilysiological and psychological 
dimensions of vastly greater
 

complexity.
 
reacts with uncertainty


It isnot tuprsn 1 therefore, tiat, a planner 


but at times, iimprecise nutritiofl~l data before him. In
 
to the sUggestivt, 

recall that he has been mnaking decisions 
hfis tinl~ste planner should 

iLn many areas 	 where the returns 
allocation of' substantial resources on The 


approaching precision

Were long--run and' diff'icult to calculute with anything 


projects, hs.d on engineerilng and economic
 
(suche in education), or where 


thot nroved to be illusory (thbenefits below expectations be­
precis3ion 

ns make The stuidy. of i:lnutritionl s 
cause o Ira-life comlexities, Such 


to the example of cereal
 
iinp.:ct so dii'jicult). One might, point again 


In the case of rice, The differences between controlled research
 
Varieties. 

on the farm have turned out to be substanti-I from 
Condition.ls and conditions 

the road generally 
one aren to another, resulting .incostly mistakes along 


as the right one to higher rice production.
recognized 

exactness in measuring

In short, the planner should not insist on greater 


does in other -fields where hie is accustomed
 
the impatct of 	malnutrition than he 


large luns. iwvr he shouldd insis -.ha-, n new claimant for
 
to allocatinig 

scarce resource,,. provide a reasonable dtscriptiol 
and measurement of the
 

to yield 
p -obleim to be. addressed and of-fer p!~ograf choices that promise 


sicze of -he problem and the cost of
 
benefits ongnif itibt inothe 

at a stage

the programs. As indicated at the o-alt~it, knowledge of nutrition is 

: 
where this can be done, Although a great deal more investigat-ion clearly is 

~tis should not Kdetract fr~om the
 ranges of' uncerzain-Y
needed to reduce the 

http:Condition.ls


rewdy f The oont( Ilz.oll 

LZ 0 u U- re,,oa c c ocn *()n, to 

or e n- e d progn.i,,ii'. 



----------

-- --

Sh
U'ReNNin 


"Priority of Nutrition in ation Developmn,"o r itio

Berg, Alan; 

Review, Vol. 3A No, 8, AuguIst' 1970. 

te2. 	 Food and Agriculture Organiztion1FA0) Li-ves inPei.Phina 

Child. Rome , 1910
 

I
imnt, Nurrtton
-U 
of the Inter-American
3. 	Pan American He.lthOrga.nization.; "Progress Repor.. 


of' Mortality in Childhood." 	 Presented to the Ninth Meeting
 
-Investigation 


of the Advisory Committee on Medical Research, Washington, D. C. 

- -- June 15, 1970. 

Milbank Memorial Fund Q~arterly, 45~, 1967, 303. 
4. 	McKenzie, H. I., et al.; 


5.Food and Agriculture Organization; Lives in Peri-'.
 

6. 	 Protein Advisory Group; "Statement on the Nature and Magnitude of' the Proti 

Statement No 3, October 27, 1969. 

"Recent Trends on Prevalence of' Protein-Calorie Malnutrition." 
-	 - - -Problem," 

7. 	 Bengoa, J. M.; 
Protein Advisory Group, Document 1.2.1/1. Geneva, Meeting of September 1969.
 

and 	 Levels of
8 	O~ha) P. D.; ".A Configuration of Indian Poverty,,: inequality 

Living," Reserve Bank oilIndia Bulletin, January 1970. 

and..	 eiss, l red IN.; "Comparison of
Sidney M., Shaffer, George IE., 

A Study of the Possible Pole of Fish


'..Cantor, 


Alternative Nutritional Strategies: 

Presented at 17th PAG Meeting,

Protein ConcenPrate in a Developing Country." 

New York, 197C.
 

World "or Agricultural
Wncn 

Development,' Rome, 1970.
 

Nutrition and Mental Development:
 

1.0. 	 Food and Agriculture Organization; Indioative 


Ii. 	Read, Merrill S.; "Human Studies on 

n 	on Malnutrition
Problems, Pitfalls and Progress." Presented at 3mposiu 


-

3and Behavior, Prague, Czechoslovakia, September 1969. 


John E., -eds.; Malnutrition, Learning and

-2.Scrimshaw, Nevin S., and Gordon, 

Behavior. Proceedings of an 	 International. Conference, 1967. Cambridge, 

Massachusetts and London, England, The M.I.T. Press, 1968; 

?,yron, "Changes in7riWegt.3,Rosso, Pedro, Hormaza/bal, Julia and Winick, 
American
Cholesterol, Phospholid, and DNA Content in Marasrnic Children," The 


Clinical Nutrition, Vol. 23, -October 1970.----------
Journal ol 	 ­

1K-	 Cravioto, J., DeLicardie, E. R., an ic, H. G. "urtion, Gr'owth and
 

NeurointegratiVo Development: An Experimental Ecological Study," Pediatrics,4
 
Vo. 	38, 1966. 

The 	 Journal. of' Pediatrics,5. 	 Winick, M.; "Malnutrition and Brain Development,"
--

-Vol. 	 74, No. 5, may .969.-----

16. 	 Frisch, Rose E.; "Present Status of the OSuppositi.on that M81nubrition Causes 

The American Journal of Clinical Nutrition, Vol. 23,Permanent Retardation, 

'No. 	2f FebruAary 1970. 


http:OSuppositi.on


_______ ------

i f-
f ;i i<! ! 4-

/<7~ <i~':% 	
44 4 

oomplexiy, Cerebral Chunge an6
i
 

American scooitVo.24Apl190 

elfrePublic Health Service;S Deartentof nd Disabili,L8. . en~"'l EdcatonNational Survey: 	 asfromS 

la shington'; D. C. , ~109-

1c9. 	 Correa, Hector; "Nutrition, Health, and Education." New Orleans, Louisiana,
 

Tulane University,. Unpublished.
 

2. Berg, Alanr; "Nutrition as a National Priority: Lessons from the India 

Experience," American Journal of Clinical Nutrition, Vol. 23, November, 1970. 

t. Berg, Alan;. .	 and Nutrition: A ShiUboleth Examined,"Increased Income Improved 
XII, No. 3, Fall 1970.InBernational Development Review, Vol 


Frisch, Rose and Revelle, Roger; "Variations in Body Weights Among Different
 
,22. 

for Population Studies, Cambridge, Massachusetts.
 Populations," Harvard Center 

n Public Health Nutrition Problems," Problems of
 23. 	 Bengoa, J. M.; "Priorities 

World Nutrition, Vol. 1+, Proceedings of' the Seventh International Congress of 

Homburg, Germany: Pergamon Press, 1967.Nutrition. 


.a LWorees24. 	 Food and Agriculture.. rga ustiorrin Peril
 

war i..: A Syndrome of Early Protein-Calorie
 25. 	 Dorns, Hlinor F.; "Nutritional 


Journal of Clinical Nutrition, Vol. 15, November 1964.
 
Malnutrition;", American 


' ........	 e.... .N..ritior . Growth and Neurointegrative Devel nt:on

2. . . J. ;.. .Pedi..tric. Vol .udy,." 

Al.,o "Influencia, de la de.zr.ut-ricion e, If, capncidad de, aprendizajo del nino.xperirm.e oralnd -Ecologic Supplement, .. . 39. 

21, 19)67.escolar ," Boiletino Med. Hosp.' iICantil, Mexico, Vol, 

27. 	 Keys, Ansel, et @I .; The Biology o' Huan Starvation. Minneapoli s: University 

of Minnesota Press, 1950. 

28. 	 Kraut, H. et al.; Arbeitsphysiologie, Vol, 14, 1950. 

Status of Aircraft Workers in' Soathern California,"
2), 	 Eorsook, Henry;' "Nutritional 

, Vol. X0XIII, April i.9145. Also International,Milbank Memorial Fund Ouorterl 
in Industry. N1,cntrcal., 1946.Labor Organization (ILO), Nutrition 


Hlyderabad, India: National
30. 	 Gopcalan, C., et al.; Diet Atlas of India, 

on Medical Research, 1969.
institute of Nutrition, Indian Council 


31. 	 World Health Organization (WHO;FManu-.r-1.Lcn and Disease: A Ma,or Problem
 

of he Human Race. WHO Basic Stvudy No. 12, Geneva, 1963.
 

32. 	 Gopalan, 'C., et al.;, Liet At2as. 

of *.^e Study on Nutrtional Anemiai
3.Nutrition Society of India; Rptovt 

Nutrition Research Laboratories, July, 1968.
 
'Ilyderabad 


III Worldwidein Pre-School Children.314. 	 Gopalan, C., "Health Problems 
Experiences: Special Problems and Preventative Programs. India," 

Journal of Tropical Pediarics, Vol, 1~4, December 1968.
 



. ... an117.... r'.S. H " ,nn em. ol -1and PublicPubl.c.
5. Go en, ,. r" , cL..r ., 

.i6,Vo!. 

"WorPh Exreience. .. " 36. 	 Goaia;n, C.; 16ie 

37. 	 Oo",r' et ] 

of Ya nu~riton in india." Presented5. 	 Ala, ,. P.; "L.ofie :.co,.oniC ;A.,eck 

Eastern, Regional Branch, Calcutta,


ati.~noC Food Technolog.s-is, 

Fcebri'ry u.'.
 

" T iustrated Weekly of9. 	 ('op; C. " " ... "o .eo 
.~e~(~-I'), 1 67 and 'Mlnutrition in the ropics, Briish 

" 
. c i "'. N _rOr., Albert G. Hagan

60. 	 Ki , : e ; , of Nutrition Research,Saor.. nce, pboishcod in aodeo Review 

Vol. 	 -0, Fi rz, Quaiter, 196 

Theodore " ves;'e; -..... in CourrieL,41 . ti!h I nt', W ' .l Ca-ita1 Poor 

i. 5 	 ."ook, ed. 1a]las, Texas:
Fc)"e 7 1j-d 

.nr ,OD 	 C.. The 

c'I- OOA-,Uric 	 i. ; .Co., 

'6..Y, 	 Z.. CE D Pjris,
!oee-i', 	 : . u ,' 6rcu:u of: m or 

!,he Western
eity, l iL utO o: ri','o . c' 

rpel-[r: ! oft3I, 

t 
('Ct. 

!, 
V , r- o (.'le : ; o.ro.,, h •air.
Ce of 

. r.'. Al-­o .r.- ."i,,. VI I',uly iO. 9r70.
A.,lerica, 'lC-' o o tot; '" 1 (o u' 	 of u-r Lioni Gr to conomic irwth",'orr( :ucit(:nir, a "Ct ribuon, 

ol. 2, 'y 1)70; Taylor, Vincent;
A-mectf n of (,1 r,'c c,-i' 

Mch I:: Good Hezaltnr Worth'.' Srna .	 California: The Rand Corpora-Monica,HIow 
Selma J.; "Ihealth as an Investment," Journal

tion, Juty 1.o69 and Mushkin, 
oi' Poi ticr,[ i~onofrr, Vol. 70, No. '), October 19b2. 

h5. Correa, HIecor; "'tie Contribution of Better Nutrition and Health to 
Countries." New

H.conomi. PeveLopment: A Comparative Study of Eighteen 
Tulane University. Unpublished.Orle,n.-, Loiiiriarin: 

40. 	 Pollack, PonalI H. and 71heldon, Herbert; "The Factor of Disease in the 

ti-. . ".."" I Associatior, Vol.World Food Prublens, " .. - of 

212, April 27, 1-70.
 

47. 	 Corren, Xecto..r; The -1coricC Hrman:;c Resources. Amsterdam: orth-

Holland PublbI shi ng Company, 193. 

I;8. 	 Lehmnn, Guther, M,.zler, Erich A. and ,.5pilzer, elmut; "Der Calorien­

bedarf 5ei Gtawerbliaher Arbeit," Arbie-sThysiolwoie, Bd. 14, 1950. 



2ON.lurL~.c I: 
" y/Anaw' 1.

brnd Agric:alure Orgrnization, Rome, Vol. VI) 70, 

capter 2o New York: The 
jO 	 Qr'-, Cn.....; The A:ian .c, Vol. TI, 

Twentieth Cenoury Funu, 1900. 

Statu; of Airorafz Workers.-" Also 
51. 	 Brsook, Henry; "Nutritional 

In Irusiry.Internaional Labor Org:nization; Nutrition 

Counzries. (Mimeo)
52. 	 Turnnam, David; The 0 lo:romenz Problem in less Developed 

CECD, Paris, june 1970. 

New 	 litear . Pa .aernsof, ' , i tio. 
53. 	 janowibz, Morris, ed The , : ha .. 

1.4o 	and Can-ham ,5oh.; "Awaoionyhif
New Yor:: RusselSage Foundation, 

2;r. ,'s." Presented - aL Third Fr last
of Physical Perforar.ce to Nutrition 


Nutrition, Manila, Philippines, February 1o7.
sy.posi on 

"urival:Nutrition and the Population Dilemm:n," 
54, 	 Berg, Alan; "Toward 

ir.lerola-.,, February !>10. 

The authors acknowledge, wimh appreciation, tne helpful contribution of
 

,rs. Ar. Watkins, Research Assistant of The Brookirgs institution.
 

http:Perforar.ce


1jO
 

cu... 
Q

) 
z
 

V
O

 
z 

~*o 
__-

r 
00 

C
O

0 
r4

 
C

i 
C

 
H

~
. C

\J 

z~0 
0 

Q
)CO 

4-1 

O
J'r 

C
QC\J 

clH 
4

r-'H
 

l rn 
-

4 
C

 
C

O
 

M
]

(1 -
0 

0~C4-1%
-) 

\ 
4 

0 

.o
 

* 0 
r-i 

a) 
-

-
0
 
0
 

> 
C

U
 () 

4--
-

-

1.4 
c', 

m
 

m
 

c
o

 
t-

*~ 
r-

n 
0 1 

'­*I 
0
n
 

vl 
0'i 

C
H

O
 

Q
 

C
 

C
O

 

-u
 

F--
C

,
* 

i 
-H

 
r-0'z 

0 
co 

) 
S

 
00-P

 

~0 
Q

) 
0) 

H
) 

0 
P4 

9
 
0
 

r,
C

 r...Z
C

 I
oH

 
cu 

F
~

 

0 
0 

0+ 
-:H

 
10 

-ri 
H

 
Z

 

w
 

4-3 
-

i 
0 )W

 
a)U

 

00 
1 

c 
)r-

E
 

0 
(DH) 

rr4 
r-1 

Z
 0~

1-
. 

col 
0' 

a~0*
+

 

0 

C
-'\ 

C
) 

H
H

 

ff 
i 

3 ~~~~+
H

H
r 

0C
U

0 
7C

:
H

 
H

l 
.U

W
 

C
D

 

C
C

1
C

'J 
0 

0 C
; 

00 
H

C
', 

'
L
 

o 

0
0

) 
:r 

-P
J 

E
-

C
O

 
.W

H
)A

:7 

+ 
~~~ 

4)a
: 

(2 
0
r..r-

C
O

' 
*bD

 
-

H
i C

O
 

0
c
i

Z
iC

, '0
 

O
 

.4 

() 
a 

O
O

ci 
P

4-
r a) 

C
 

a) 
.U

 

'.0
* 

0
­

0 
+D

 

O
 

C
. 

0­

r~ 
H

 
H

u
 

C
O

4 
A

E
 

<
 

C
 

O
C

 
C

O
 

04 

r-ir 
-

ril~ ~ 
rr4 

W
c 

r' o4 
C

O
Q

 
1 

C
O

 
C

O
 

*H
 

r 
C

O
 

0 
l 

O
 

HG
\r-

C
O, 

C
O

JN
 

0C
O

 

C
 

D
 

(--
C

 
OH-

I 
C

O
 

V
,

0 
C

) 
C

r-
W

 
a 

PL
4 

0 
V

--
C

; 
r-H 

2C);+
 C

O
: C

u
 

*
r
1
 

C
O

 
P

c
U

) 
C

;0 
C

O
 

' 
p 

)P
.c 

C
) 

0 
0 

:V
 

u 
2 

W
 

t. 
0
 

( 

W
. 

P
4
 

.. 
O

 
0
>

 
P

.()( 
c 

A
1 

ll 

4-3~ 
. 



L
ID

 0H
 

L
u

C
) 

l 
C

Y
)J 

0 
-I\, 

Ir 

m
) 

U
)c 

-~
 

0 

I' 
(v(2­

'. 
I 

f 
4 

-1
 

--
' 

f 
C

,r 
--

c
O

H
C

 
D

-
H

 
z1-J", 



-i-::Er iir,!-,- M ".-..,'" 

-.. deaL?-,iat, cur- one a1 iie rat of2 -..in.dia Taiwan] japan e"-n E!:-:J''- !'r- - Cx 3:rdie- ylWoy :a -e:A o .. 12r" Cindi. 1E-M wr!. : CaYF,'we .*-

ry c, 1- r A . NA m e..... 

Pa......... - . 35 q62 -­54 1P s .... . .1031 ._0n 03A 7r -105. 00 195 

Uj 1 71 - 32 - 53 - 156 - in, i-? + - 15h4- 1I: - IWO"C , I'c6! - ,'' .. , -24 

Za'mbia 57 4 26 - 52 - 54 - 54 NA 0., :1A 1.3: ,. MA 
-" 6 7j
 

Guinea - 14- - 3 3 _ - 2-. . - 27X - 2" T 6 

-, - 32 - 3, -35 6 + - - - 72 
Cameroon 11O 0 - 34 - 35 - 36 36 . 

- 193 1( - 540 - 712A.K-- - 757- 570 on 336 - 142 - 192Brazil 617 1i2 - 544 - 562 

1? - 17- 19 -1 4 + -31 - 3B
Guatemala 21 - 12- 16 - 17 -I 20 + 

- 5- 6 16 + 1 .S 7 - 9 
Taiwan 9 + 48 - 2- 3 V 

30- 1- 3- 3 16 ,6- 9 12 - 13 
Portugal 12 + 16 8- 9 9 4 

- 4 9 + 2-)2 20 - 4 39 + 716 + 31 - 9 
Japan 30 +244 10 

- 22 - 30 1L + 627 48 + 4- 4 92 +1488 1 53 12 - 30 
USA 77 +425+ 5 

1 2 + 50 + 3+ 1 
Sweden 2 + 14 + 1 5/ 6/ + 21 -4 2 + 

NA = Not Available
 

Computations based or data found in: 

Demographic Yearbook, 1969, United Nations, New York, 1970 and "1970 World Population 
Data Sheet," Population
 

Reference Bureau, Inc., Washington, D. C., April 1971. 

CONTINUED.... 



rncird to nearest 1000; if.les'; 
t Tt y ra se O:. F 'S res ro 

1eio f L: U 1o1 ) l0 estimates oJpopu- i fooWo.Legend: J. 
1000 t iFUr<than 

at projlected rat,;e.
thes wo-ald be savedof % the

3. .inus sJ . i-ndicate;s nui:er apinlied; applying
!rdia's rate 

t ,more would die if 
die at cit-re n raLe.

130 int'afts by 98, io and 10h. reduce Ve num--er of deaths
Sweden would

raLcs of' Taiwan. Japan ard 

+ 200 deaths.
 
6. 300 deaths.
 

,atkins
Prepared ty Ar:n-. 


The Brookings Institution"
 



-r~~~ ).' i , 

I_7- which ffla L- is a ~ ~a bP2i 	 in 

%, is j( P:'ion ther~itritor.as2/
t~ra ~J~lSr~ 	 r c~tl qonseqe, lj 4 or an a -o­' 	 otn e i0~~ na 

s -,L 

11 	 L43
raia 824-

'7~P 262'166 

6 	 637 
521434 

12 ~43
f~~z1 021 

froundS( no.inoa.~a~~~~~~~ : 	 (!Olt~a in: 

, pr ,c.er e,~ o ra in
I.M 	 . Ifl-e t1(Gif 1 :.,Isoo

)ryorcss,':eOrtn 01' I~e-f~i 1 ~e1(,I~a1 (,,aca. h,Fr 

o 	 ,hec Ndnr~h M- i of uhe ;..d'isory Co-iini tee Oi. na~ 


Wuh n , 1), 70, L.2,'&
r..nrzaio, bnD.C., rine L&"' 7a1e 	 10. 

.r.1 ., >O T0(,eity C.- "e i r,-IAJ eno i-ro ndi: L.r r ml' areas.C( J'1,t1 inti -c i 

iC,a I vr-'ase:.Lion r'esu.. LU f'rorr, r'eeu r'r'J:.j-, ( f n 01 ua r.3. ie. , maln tr 
two ir, ::e, :alvador TArea, -,.-o rn 'Io Paulo 

!i xcuie wo deaths1" in ingst.on Arcea, 
o ci a s a,-. assm.-i awitUhone, 	 .aniaO!.rea and in rea ~~~t 

i o cre veillU two t"ypes
c!ause6' an wrel an an indc-rl:yil(rq, a.,- nore 

ctie :e Of .aLc5 r f~1., 
Of0. tr '1o:.CLdfilne, aLs 	 J-. 

( 	B) ')Lo -qlia1 T) I nt
 
n1, 'Sft. Ald r(.1W pr : h.l 


Colina, Tampa, Quilicura, :i.-*til. 
.rnel t;JJ n ejnoi~ oorrmruiie!C 
3disUricts. 

"*an T,,an Province. 
Prepared An1 M. Natklns 
'he Frookirgs 1Institu'ior, 

http:ingst.on


TA~L TV 
/1 

.UIEST,-,'..PERCENT OF DEATHS By A, Ahnor SE1100D ° W l
7 C1..-: Q " ;

PKIN...
THY :-111''r k 7....3,:7''- - .?"T 

l ; y u cj" 5,'"d.e a ui arQ(,f..hs 'o :: +i(.sC 5 
of of :,7m~ i

,of deaths ooodeath cause:, * T.,,7 w o i!: £P 
- 1::_dcqii,d 'eaths cau i •1 -:{':]' j 5 r , .: ' r 

cadc 
- '10 ras 

fluenza 3'
tritis, entgr-

17 " d r 
. - n ,7e S c yrs: 'r- , ".PL, :7S 

F ,a .:er ''i ' .;r. : rs ;. -,--. 'I. 
::r s e- r:"S11 -P:r. 'ear] :v -," 

1( 1 
)1. 

4' 2 
N 2[01 10, 12, 1W j *,-.,'., 43.2f ppI A 

L .5 2;,.£ *,'.. .1.S.. . - - -, "' 
7,L .-,n..J q No ... ,'' , ., h . 5 . 5
,-n i1 ,-. ,-


c... pip - 23"., 4 .C'1 .... ... . 

21. m, r egl. (F 29 .0 0 .1 
o ,- ' .2W , 2 . .7' 1 

0.2 .
-. PQ 


' 51 , 828.6 
. A.. V . 10.;

Y C 1. ]2.':c
':'c. .J-r6. . 5.€o 


1,
3 .c ',"" C! 0 
0 h9.1

1.3 5," 2Ktz. .]5 
2.A 5,.6 ,6 5, 1 


5 e] , P .1 .., r. 

20 3P.9 00 32,9 
n ail .3 31 
.. 1.14


24 53.4 , h 5"0

aS
, i 

1.6 3.3 3.2 . neg, ""eg! rcQ 3 "'.6 36.6 
P7 1W 11.9 13.2 1. 

pbg" , 

1. 4.9- . i 8.3.4 46,5 5A,.h 50.5

63F" i,.. 17, 41 9 , 7,4].ad , -,c -,3 :n,. , 

,._4' 11'.. 22 . 22.0bi
'e 

13. vaq1 ne~Kr-1 ' i 7 4 
0,C>r 1.v 10.7 1v. 

c 51 py~ 9.2.6 %3 

CWK - 7 r.cti 2),, 50,2.0 

n negl rcn- 1 
YA , 2.2 c, .3 K1.9 M ne'l r "1g

K 'o, 

ne~i 3<.... , 29.-3 
.q
4 - . :.1 . 6. .6 23.5 n s " *. 

C. h5.5 
5 1 l' ( .0 5.6 4,5 el nreeg! nelC 5 <.4 

3!-,-) 35, 5 3 5.9 

0.1 11, ; W682 2. 6.9 41L. ~1 0.1 
3 0 " 17. 33.1 2~'C ;

Th> 1 1 

2 4 43.0
1 6 27 2.0

i." 5).
2 2 05 12". 10)W 

Con." . 5.0..... 



-
-
-
-
-
-

f 
3

3
3

3
3

'U
r-4

3
3
3
~

3
~

~
~

3
3
N

 

C
3
3
 

m
l

3l~
~

~
C

 

--H
uz 

C
C

--~ 
:J 

3
 

0
3

3
 

c3
 

-H
 

0 

-
-1 

H
>

~
-' 

-~rA
-# ~~

 
-

H
 

-
) 

-P~3* 
-~

~
 

co 
(D

 
a) 

C
U

 
-P~

I' 
toE

-
W
-
-

.A
 

3 

C
O

O
 

-3
 

cu 
) 

-
-i 

_
_
_
 

r 
-i 

W
 

----
3
 

C
)u) 

C'v) 
a0 

C
C

-
cu 

-: 
0 

o 
0)C

C
*H

H *1 
4

H
 

H
 

C
)~

o 
~ 

cu
-H

'~-
-~

C
\ 

-4H
 

C
' 

-
r
 

(1) 
v 

cu 
.H

 

H
O ~~~~r

E
 

i 
--

'" 

C
---

C
U

 
W

 ' 
02.. ' 

H
 

C
 

C
 

L
1
\ -

-
") 

Q
C

)C
)0 

C' 
l 

0H
 

H
~

+
cu 

co 
4­

W
*d 

U
 

0
 

'H
O

 

11 0 
bri 

CU' 
C

o 

0U
 -1:4 

C
" 

o) 
C

l 
C

~
l 

*.i 
O

W
j 

+'H~ 
H

 
W

 
O

 

C
))C

 
aH

 
i 

:4--
(1 

11 L
 M
~ 

1
)C

C
~

~
~

~
H

-

C
) 

O
r4l 

C
$ 

a-C
 C

'-
'-i.. 

c
) 

H
o

C
)i 

O
 

tI' 
* 

b
 

jC
b * 

C
 

a)) -J0 
b0 

C
) 

H
) 

C
 t 

-
D

) 
"~

-
*H

-
0

4
)-

C
: 

*-
(f)l 

0 
* 

0)U
V

9
L

) 
.4 

*(1 W
 

) 
C

~
H

.o
-1-

-4, 

O
N

&
~

c 
j 

--
-C

o
tCH~j \D

 
4 

ofU
'a 

z 
U

) 0 C
-

*H
 

0
 

4 
C

 

0 
C

)N
 

4 
: 

oC
\

. 
' 

C
) 

i 
X

 
C

55 
.\ 

Z
 

r 
-I 

H
1 C

l) 
4-

'. 
cu.

C
'.C

" 
00W

U
 

(L
)-

V
 

-:4-\ 
r"'i

L~
~

0)c
C

Y
1C

4 
r-

0 
r-

C
)'O

 
:4

V
fr 

t-
C

' 
H

 
H

 
4A

 
0~ 

m
' 

C
\O

 l 
C

;-s 
C

)0 
to 

0
W

U
2C

 
l) 

(Y
\ 

-.1" 
C

.H \,O
0 

(,4 
ir 

4 
C

j8
0
 

G
 

---
a) 

C
)--G

\ 
G

 
) 

( 
--

O
A

 
Q

 
j 

N
)~\Q

 
C

)j 
r-

C
)J P

uM C
o

 
C

)C
JC

!
C

C
 

t--4 
ri 

a)0-X
-0 

-4-
H

~l0 
0 

0 
4,-

C
.4) (0 

00 
0 

H
 

C
 

V
1C

j
-

H
 

C
0 

;-q
V

0
 

O
O

V
H

l 
r.O

 
C

 

A
P

 
o

-H
~

~ 
~ 

rC
c 

333r 
--

C
 

-C
 

H
H

 

r-i30
-H

 
3 

C
U

 Q
 

3 
3 

1 
33333bl 

33(3 
30 

a) 
0 

H
33 

3 
3-3~

~
~

-: 
3 

3 
3
3
-3

3 3 
3 

3 
3 

~ 
m

 



-- 

~5......!.5. ....:,;n& y ....> OR AP. !,$'-2C1A'f];1; CAUS]':3 fl' 

1,' 
I 7 . .: j {l , : ,, r,r A.-,,:, 

- of d1C.atA:" . ofP-1" o :" 0.r" ....... ... 

an-wnro-h d'ue to :.1 d~l t-d; , C , "TI 

ji 

AAR F s 

LI 

tbi( 

ion 

indAer-

t--v 

tic 

41 iiP r} 
dis eaES o .":-

C 

~ ~ 
-e; J{ 

,.. 

6
37 
Mot,t rrey,.-


"156 i:1075 ,,.... 


..
623 ;7
F] alvador -1]3
z-, 


5U .3% 


Pa z 

I
625
4
ivi a ,f',o-] 


35 (A N4593 (F 36 
Sanlti ago, 6ChiC 

Rc- t-, 6' 6 

47 50 37 4c
 
Sao Paulo, 

Brazil 6 5 5 
46 

, 

Argenti ne 8 53 4 1 

12 511 42 33 50 

S n Ju nP 

Y '-'
7152
A veraie or 

751the Ab 


Chie Available 635t 


Co,!u,atons based,4 on provisional data fround in:
 
i l o d -e e.ud c t e9 h Vc t "' f ih 

lnve-:tIratio'. of ....... ity i.C

"Progress Report of the inter-American . . ..--- tCl-. . .,, June !5, 1:47n.

,'- ;P ........: _._"...: . :..,{;, O sar!,. ...r,._ -- '- ,
' 

C I I 

Tables Lham! r. .--




tU
 

U
 

0r 
4
.,L

 

0) 
C

)) z 

0­

)c 
U

)-

U
) 

cu 
U

) 

) 
C

. 
H

 
(D

 
q

~
 

a
)L

o
 

t, 
LU

 
C

 

4 

0 .3 
cu 

P
4
 

u­
-H

L
1 

0)) 

Q
) 

4-. 0 

-J 
U

) 'H
iU

)L
 

w, 
L

or 
-:1 

rio 
a 

) 
() 

O
J
) 

0 
D

 

'o
00 

l 
* 

C
. 

(u 

U
) 

-i 
.H

 
0~

-

C
) u

 
C

T
2 H

 

C
)U

c1U
) 

<1 

~~-*
4.4Q

 
*I.r-O

 
) 

-
~ 

~ 
-

114~ C
) 

(2 
0
0
 

) 
s,.. 

C
.' 

P4 
-

C
U

0 

r4 
>E

 

C
 

'C
 ) 

W
C

 
.2w

 
-P

O
4 -

(.4
L

)~
ID

U
 r 

1: 

C
*C

U
(1 

0 

4-
) 

-Z 
* -H

 r 

+' 

.1--0 
WC

)
.H) a) 

+
O

0
 

) 
0 

oi 

C
4') 

r u
l+ 

R
 

O
' 

O
 

*iH
. 

) 

0
) C

) 
C

) U
 

0 
U

 
rg,-'0 

C
)(,

j 
M

 

0U
) 

0 
)0

 
4-3 

0
C

+
 

P 
.0

 , 
U

)0 
L

O
r) 

10
r'0 

4-) :J 
--A

)
0
 

H
H

-P
P

 

C
 41) 

b
l 

H
.U

U
 

0 

Q
t
I
H
o
)
U
H
H
)
 

ffr' 
d

 
co

, 


