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1. INTRODUCTION
 

The economic analysis of a p~roject isa step-by-step process, It
 
begins wilth an examination cf the cost-effectiveness of aselected ap-_

proach which iscompared to,,alte'rnative approaches to attacking a prob
lem, Once the analystihas shown that the preferred approach has been
 
chosen, he must compare itto alternative general approaches, After
 
selecting an alternative, he must identify and evaluate all costs and
 
benefits, both direct and indirect, Inthis final step, the rate of re
turn of the projectcan be compared to investments other, public and
i 
private, domains.
 

This paper begins with a discussion of the cost-effectiveness of 
alternative interventions to achieve reduced infant and young-child mal
,nu t rition;- morbjdjity; and-- I___I_-- ortaly;--


Direct nutrition interventions are compared with pure-income trans
fers, food-price subsidies, and increases inhealth care services.
 

In Chapter 111, the author examines the cost-effectiveness of the
 
proposed Integrated Maternal and Child Nutrition (IMCN) model and com
pares it to the current model known as CARE-MCH (Maternal and Child 
Health). Explicit calculations of the cost of delivering an effective
increase inthe calorie intake of at-risk children and mothers are pre
sented.
 

The author, in trying to measure the expected rate of return, is
cusses the unit of analysis, Because the VICN project will be phased in 
and will not have full impact until ithas been inoperation for several 
years, the analysis must cover eight years, 1982-1989. Within this pe
riod, the costs of the project should stabilize and effectiveness should
be determinable.
 

ndAs part of the analysis, the writer identifies the expected direct

adindirect benefits of the project. He attempts to quantify, as best


he can, three of the most important benefits, viz., the expected increase
 
in future productivity, the earning-advancement effect of preventing
deaths, and savings in food resources. The author shows that these bene
fits alone should be enough to earn at least a 10 percent return on in
vestment. It Isnot possible to calculate the exact rate-of-return. 

The last step in the economic analysis is to specify how the econom
ic benefits which were identified, but which were not quantified because
of a lack of information, can be measured. The Author recomends that 
efforts be made to measure the benefits during the project, not only to
determine full economic impact, but also to provide information that may
be used generally to plan other health, population, and nutrition inter
ventions,. 

.1
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A series of financial tables ispresented inChater IV,:mhese
 
tables provide the basic information with which final financial tables
 
can be prepared once the scale of the project has been determined, It is
 
important to note that although real costs are used inthe economic anal
ysis, inflation isincluded inthe financial tables, Inflation isadded
 
into the calculations inorder to plan how the-project should be imple
mented,
A 
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I
11.' THE COST-EFFECTIVENESS OF NUTRITION INTERVENTIONS 

Inthe broadest sense, nut-ition interventions such as IMCN must be

Judged for their cost-effectiveness inachieving the same goals as other
 
possible interventions. The goals are2 reductions ininfant and young-,

child malnutrition, morbidity, and mortality, The attacks on malnutrition

and morbidity, although they themselves have merit, are also a
means to
 
reducing mortality. Two-alternative strategies are suggested inthis
 
paper to reach the goals: provide additional health services and increase
 
income.
 

With additional health services, additional curative and preventive

care can be provided. Incurative and preventive programs,,morbidity and

mortal ity woul d be attacked. but malntlon#l obefctda~
 
preciaby Ahealth service system isinplace inIndia.' The benefits 

that would accrue if the system were improved might well outweigh costs, 

. 

but the impact of any improvement would be marginal only, becausethe.
 
same services would merely be extended to more people. For the severely

malnourished, mortality rates are 12 times the normal rate, and for mod
erately malnourished children between 1 year and 3 years, they are 3 times
 
the normal rate (A.Kielmann, "Weight for Age as an Index of Risk Deaths
 
inChildren," Lancet, June 10, 1978). A program which does not attack
 
malnutrition wTlTb curative, and not preventive.
 

Income programs can attack malnutrition indirectlyby raising dis
posable income and thereby inducing fncreased spending for food. Alter
natively, food prices can be subsidized to increase consumption with
 
current income. The low-calorie income elasticities found in India and
 
elsewhere (M.Selowsky, "The Economic Dimensions of Malnutrition in Young

Children," World Bank Staff Working Paper, No. 294, 1978), even among low
income grnups, indicate that relatively large increases in income would be
 
necessary to clost the calorie gap. Food subsidies have been proposed as
 
a less expensive alternative to pure income transfer to affect nutritional
 
status. A study inKerala (S.K. Kumar, "Impact of Subsidized Rice on Food
 
Consumption and Nutrition inKerala," International Food Policy Research
 
Institute, Research Report 5, 1979) showed that food subsidies were be
tween 6 times and 10 times more effective in improving nutritional status
 

2 than income transfers of the same amount. Efforts to improve Infant and 
young-child child nutrition that include both income transfers dnd food 
subsidies involve considerable "wastage," however, because adults and 
older children, and not the target group, become the benoficiaries of 
increased food consumption. 

Some illnesses, such as measles, cause weight loss that can begin a
case
 
of malnutrition. Rehydration of diarrhea cases can avert nascent malnu.
 

- trition. Most health services, however, are related only peripherally

to nutrition; many are called for only after malnutrition has done its
 
damage.
 

-.
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ily' suen roras dornotraresusidh prboems intar al lyfoo isribtobcas uhoftegpi ......
msd nuritonca
be sustainable, as was shown inSri Lanka (hD. Qavan and 15..Chandra
sekera, "The Impact of Public Foodgraln Distribution on rood Consumption
and Welfare 'inSri Lanka," International Food Policy Research Institute, 
Research Report 13, 19785, where, even when the programs were targeted 
only to low-income groups, they imposed a heavy fiscal burden.eft 

fooddtrition, eaue muchof theFga iyoug-hid ntrtion can :The IMCN program will improve on the cost-effectiveness of the alter
native interventions by targeting food supplements only to children who 
have been Judged, on the basis of nutritlonal criteria, toobe in need. 
The extra inputs to carry out the targeting will be less costly than the 

• - M oo4- a e,-thadt(rwo-utscc nQoaddedfnputs.- $tlta rdpere-t1hese eCehaptelr 

The health and nutrition education components of IMlN will address
 
the issue of intra-failny food distribution and lead to improvements in
 
health and sanitary practices that should avert illnesses that catalyze
 
malnutrition. The management of INh will be integrated into the health
 
service system so that the complementaritles between the two can be used
 
to advantage. Additional malnutrition prevention will be undertaken by

iCN; special attention will be given to mothers of low-birth-weight


babies and pregnant women at risk of delivering a low-weight child. These
 
women will be targeted for supplemental feeding to raise the weights of
 
their high-risk children (for a discussion of the mortality risk for low
birth-weight children, see R. Puffer, Report to USAID/ew Delhi, 1981).

Asecond group of high-risk children wil be-targeted also for IMN. 
Funds have been provided to develop weaning foods using low-cost, locally
available products (different'foods will be developed for' different areas).

The foods will meet a critical need, because many cases of malnutrition
 
have their genesis at the point of weaning. Once such foods are devel
oped, their use will be promoted inthe educational activities devised
 
for IMN.
 

Insum, by targeting food supplements, by educating the public to
 
improve Intra-family allocations, by intoegrating maternal and child
 
health Into the health services, and by giving special attention to those
 
at high risk, the IMN program will be made more cost-effective than
 
other alternatives inreducing infant and young-child malnutrition, mor
bidity, and mortality.
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111, ACOMPARISON OF COST-.EFFECTIVENESS:
THE IMCN VERSUS CARE4ICH 

In this chapter, the author compares the cost-effectiveness of IMCNwith that of the current CARE-MCH~feeding program' To make the comnparison, he examines ration cost, the effectiveness of delivery to the at-risk
 
group, the adequacy of the ration in meeting thn calorie gap, and the out
reach2of each program to non-food beneficiaries . 

The CARE-MCH ration costs $0.027 per beneficiary per day. The IMCN

ration costs $0.071 per beneficiary per day(a weighted average ofS$0077
 
per maternal beneficiary and 0,069 per child beneficiary), The ICN

rationis 2.6 times as costly as the CAREh.CH ration.
 

InCARECH, the cost of reaching an at-risk food beneficiaryis

$0.052; in the IMCN program, the cost is 0.071, In the best of CARE's

4CH programs, the Special Nutrition Program (SNP), beneficiaries are

selected on the basis of age and socioeconomic criteria. A CARE study
(Anderson, 1976) found that only 52 percent of those fed were in fact
malnourished. The IMCN will choose its child beneficiaries by using
three nutritional criteria: weight for age -ind height, failure to gain
weight, and recent illness. Maternal beneficiaries will 'be chosen on
the basis of risk of giving birth to a low-weight child. The mistake
of giving rations to those not inneed should be minimal in ICN.
 

The daily nutritional gap for malnourished children inIndia .is500

calories. The typical CARE;MCH ration contains 345 calories and is fed

240 days per year. A study of ration leakage found that 47 percent of
the food isconsumed. The effective daily increase afforded by the CARE
 
ration is 163 calories. 

The ItCN ration will be delivered 300 days per year to children and
365 days to raternal beneficiaries. The ration will contain 600 calories.

Nutrition education and house visits by the anga.ai worker (AWW) will
minimize ration leakage. It is felt that these activities will also con
tribute to a reduction inthe calorie gap by Inducing families to feed 
pregnant and lactating mothers and young children more adequately out of
existing resources. The IMCM expects to raise the net daily Intake by

400 calories.
 

The additional nutrition education, the selection of beneficiaries,

and the management Inputs included In IHC, will cost SO.OZ05 per benefi
ciary per day 4oove food costs. The IMCN cost per 100-calorie effective
increase 14 $0.0319, or more than 25 percent more than IN. The INwill be more likely than CARE-MC14 to be able to reduce malnutrition be
cause the size of the ration Is large enough to moot the gap and feeding
will take place 25 percent more days per year than under CAREI-CH. 

http:CAREh.CH


-Moreover, the IMCN will protect the children who are not direIct foIod
 
beneficiaries, Itwill monitor each month the health and nutritionstatus
 
of all children between the ages.0 and 6,including those found to be mal
nourished Inthe feeding programs. Thosechildren who need health care
 
will be referred to facilities in the health system. The health and nutrition activities of IMCN are designed to reach the entire community, 

not Just those who receive supplements, and not' just children. By pro. 



viding nutrition supplements and education to pregnant women, babies with
 
higher birth weights will be born; hence, neonatal and infant mortality
 
will be lowered, and the incidence of early malnutrition will decline as
 
well.
 

The concept of an anganwadi mother-and-child center will encourage
 
mothers and children to make better use of existing health services.
 

-7 - ---re-- wi 1-take -adva ntage off-Aetanus -toxoi d-.ac a os~o pregnan -women 

and iron and folic acid supplements, as well as the services of trained 
dais (midwives). Similarly, it is expected that child-vaccination cov
erage will increase as the anganwadis are eptablished. None of these
 
kinds of outcomes could be anticipated if,as inCARE-MC1, only food
 
supplements were provided.
 

The IMCN expects to achieve significant reductions inthe incidence
 
of malnutrition and mortality among infants and young children. Itis
 
expected that the incidence of severe malnutrition will be reduced by 50
 
percent, and moderate malnutrition by 25 percent, within three years of
 
program operation at any given site. For a typical block of 100,000 pop
ulation, the number of severely malnourished should fall from 3,400 to
 
1,700, and the number of moderately malnourished from 4,800 to .3,600
 

The risk of mortality is 12 times the normal rate for the severely
 
malnourished child and 3 times the normal rate for the moderately mal
nourished (Kielmann, 1978), By reducing the incidence of malnutrition
 
and by supplementing persons who are malnourished, the current rate for
 
young-child mortality.-approximatel. 0 (calculated by R. Puffer with
 
data from the Registrar General )--wir be reduced to less than 20. The
 
efforts to raise birth weights, ensure healthy births, and improve the
 
adequacy of breast milk are expected to result iii h reduction in the In
fant mortality rate from 125 to 95 in I4CN areas. Table III-1 and
 
Figure 111-1 show the expected results after three years of IMCH opera
tion ina typical block. Itisexpected that 265 infant and young-child
 
deaths will be averted annually Ineach block. No such impact on morta i
ity has ever been demonstrated In the CARE-HCH program.
 

Calculation of .conoed' Benefits
 

Much of the benefit or cost to any project that affects mortality 
and torbidity is not quantifiable In economic terms, because lives saved 
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lost and 

2i effects., Thus,- such a project' should'notibe Judged on purely economic~<.
 

o~~~r illnesses caused or averted have significant, pure, utility 

Sgrounds. , The',calculation o''f expected net economic benefits only gives
~~ an Indication of the total, net benefit to the project.. 

.

, 

N~th this caveat Inmind,, the author was able to quantify certain
economic benefits of the It'CN project. Others could not be quantified
because of a lack o~f information. To alil the economic benefits, both
quantified and not quantified, it was necessary to add the pure utility.gains of young-child deaths prevented and illnesses'averted.
 

The author quantified, or tried to quantify, the expected gain in
productivity, the reduction inchild mortality, and thevalue of improved

educational performance, The methods he used to quantify the consequences

to the population, potential resource savings, mothers' time, general
 

!+.~..health, 
 and maternal depletion are discussed below.
 

-population, Three blocks instead of one block are used, because the pro
ject will be phased inover four years. 'The first year will be devoted
 
to preparation; ineach successive year, one-third of the final total

number of blocks will become operational. The time horizon isextended

beyond the final year of the project for three reasons. One, the results

of the nutrition intervention will not be fully realized until the project*
has been inoperation for three years; all the project blocks will not.

have their full effect until two years after the USAID has terminated its

financial support. Two,. itisexpected that the Government of India (GOI)

will continue ,the program after the USAID's commitment expires, Three,
the expected improvement inr nutritional status will lessen the amount of..
required food to a steady amount only after all the blocks are operating.
in their fourth year. 

.. .. 

The research and development expenditures and other fixed costs of
 
the. program are assigned pro rata to the three-block unit.
 

Each block consists of 100 villages of 1,000 persons. There are 170
>children between 0 and 6 and 30 pregnant women inthe average village at.
 
a given moment. The crude birth rate is40. The ex ante infant mortality

rate is126; the mortality rate for those between 1and 6 years is30.6.
 
Itisexpected that 20 percent of the children are severely malnourished

and 28 percent are moderately malnourished. Ina typical village, inthe
 

0-3agegropothere would be 24 severely mialnourished and 33 moderately

malnurihedpersons. Inthe 4-6. age group, there would be 10 severely


malnourished and 15 moderately malnourished children.
 
The project will provide a daily supplementary food ration, valuec
at $0.077, to an average (per village) of 10 pregnant and lactating
 

women who are deemndto be at rsofgvnbittoa low-weight~
 
dren and the wrst one-third of the children who are moderately malnour
ished will receive a ratfon valued at S0.069 for 300 days per year,
 



4 

~~ After~three years of operation, it is expected that through its ~ 
prevention efforts the project will have reduced the_ incidence of severe 
malnutrition.. by onehalf and that of moderate malnutrition-by one-fourth

SThe project expects to be able to rehabilitate 60 percent of the remain-' 
ing cases of malnutrition, Eighteen percent of the severely malnourished 
will bebrought to normal; 42 percent will be improved to moderate mal
nourishment,. Sixty percentof the moderateswill become normal. In ad
dition, the improvements inmothers' status are expected to reduce the 
infant mortality rate from 125 to 95. The mortality rate for children 
between 1and 6will be reduced from 3U.6 to 20,0, 

Table 111-2 shows the annual costs and results of implementing the
 
project in a three-block unit. :The reader should note that the numbers 
of malnutrition cases andthe number of deaths averted reach a maximum 
beginning in 1987, when the third phased-in block has been operational 
for three years, Costs stabilize in1988, when the number of benefici-

A. Direct Benefits
 

The IMN will feed a 600-calorie food ration to all severely

malnourished and to the worst one-third of moderately malnourished chil
dren between 0 and 6 for 300 days each year. inan average coviered block,
 
this is expected to amount to 3,400 severe cases and 1,600 moderate cases.
 
Inaddition, thoe mothers determined to be at risk of deliveriqg a low
birth-weight baby will be fed a daily ration of 600 calcries throughout

the last two trimesters of pregnancy and the first six months or lacta
tion. There will beapproximately 1,000 maternal food-supplemenc benefi
ciaries per block. The remaining 12,000 better-nourished children in
 
each block will benefit from the monthly monitoring of their nutritional 
status, from 'the health and nutrition education imparted to their mothers 
through the an anwadi worker (village nutrition worker) and the auxiliary 

': nurse-midwife ?ANM), andmfrom periodic vaccinations and deworming. All
 
sotercs wif thetne fode elt and nutrition messages and from the
 

B. Indirect Benefits
 

By stimulating improvements Inthe quality and reach of the
 
health service system, the project isexpected to have an impact on the 
health and nutritional status of the comm~unity at large. As knowledge is
 
acquirel about the availability of health services, as diets improve, and
 
as sanitation, hygiene, and health practices improve, general morbidity

should begin to decline, The reduction inmorbidity will mean an increase
 
inlabor supply per capita, because fewer working days will be lost to
 

K. ~ , : ; r. ......... *.
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Sillness and prmtredah and an inraeinefcivlbr upy
 
Pbecause'debilitycaused by illness andnutritional'deficiency will be.
 

It can be expectedthat, as increased numbers of 'young childrensur. 
vive, the population will be positively influenced to accept family plan
ning. Inthis way, the cost per couple1 year of protection (CYP) will be,

decreased. There may be other benefits as well, for itisbelieved that
 

improved nutritional statusat an earlyb age has aasignificant impact on 


education.reduced.es
The I14C1N project will demonstrate that there isa more effective use
 
for the food now used inother programs, Furthermore, itwill become a
 

_________malnutrition isreduced, food requirements should diminish and, food should 
reucpeso'scaabliysoe-for-us-,tIehere eproggramsageeicail l1-so-t-cilprogrsssa opoitaac ity potential nda ombeass epoga n 

ability of investment inyoung-child nutrition. As itdoes so, additional
 
investments Inthis domain by the Indian Government and other donorswill
 

becme orelikely.
 

The projectwill enable the GOI to realize a savings in the resources
 
that are obligated at this time to, health and education. The process of
 
developing ina child the productive capacity of. an adult, that is,human
 
capital, may be seen as a function of several factors, including health,

education, and nutrition. The optimal combination of these inputs obtains
 
where their marginal productivitles per dollar spent are equal. Currently,
 
much isspent in India on health and educational inputs into child devel
opment; little isspent on nutrition, It is felt tat ad o invest
ment In nutrition islikely to have higher marginal productivity than
 
additional investments inhealth and education. Indeed, itmay be that
 
more efficient spending would obtain ifmore resources were targeted to
 
nutrition.and fewer to health and education. In.other words, to develop

human capital to the current level, total spending on health, education,

and nutrition would have to be less than that which isspent now for
 
health and education alone.
 

There isevidence that the three inputs are not perfect substitutes
 
for one another. Studies on the effect of education on IQ,cited by

Selowsky and Taylor ("The Economics of Malnourished Children: AStudy of 
Disinvestment inHuman Capital." 1971), show that, at most, education can
 
recover half of the IQpotential that .is lost because of early childhood 
malnutrition. Morbidity and mortality rates that exceed normal levels
 
are associated with -.
ndernourishmnt, which requires spending on curative
 
health-.spending that would not be necessary ifmalnutrition wore pro
vented. The excess morbidity has an additional cost: time lost by mothers
 
who must care for their sick children.
 

The excess mortality, inaddition to its effects on population, 
wastes the resources spent on child development and depletes mothers' 

http:education.reduced.es


the resources
tre.All devoted to rearing children who die pre.

Smaturely, including food, time for child care, health services, and the
 
costs of mothers' pregnancies, are lost. Each birth may cause mothers to
 
suffer loss of working power, both at the time of the birth and inthe
 
future, and *,ake later births more difficult.
 

C. Increases inProductivity
 

becuseIt isdifficult to calculate how much productivity will increas
 
because the nutritional status of young children has been improved. Itis
 
known that malnutrition causes a loss of potential physical and mental
 
ability. Physical, and mental ability, inaddition to environmental stim
 
ulation, health, education, and the availability of capital, determine
 
productivity, Thus,the prevention of malnutrition can have some positive

uture-roduc vi ty. Ithas -.beenshown.thaLthetimely,..rehab .......... 
itation of malnourished children can restore much physical and mental po
tential.
 

The value of a gain inproductivity can be calculated as the current
 
value of increased output attributable to ipovement innutrition. To
 
findthe value, one must know the value of output in the absence of the
 
nutritional intervention, the secular growth rate of productivity, the
 
expected working lifetime, and the amount of increase incapacity that
 
may be attributed to the intervention. Symbolically, the formula for
 
each case of malnutrition avoided would be:
 

t +5s .a 

where,
 

P.V 	 * present value of the productivity increase attributable to the
 
nutrition fntervention;
 

time inyears;

intervention, s is the age when one enters the workforce, and
 
n isthe 	age of retirement;
 

t _ 	 Is the age of the child at the time of the
 

* the expected value of earnings inyear t of an Individual who 
is well nourished in childhood; 

Yt* 	 the vxpected value of earnings inyea, t of in individual who
 
is malnourished in childhood;
 

9 	 expected secular rate of productivity growth; and
 

r rate of discow.nt.
 

http:discow.nt


,ii!ipoorly nourished in!:chilhd mi eepresed Sas poortionalincrease
a 


*ii.iSubstituting (2)into (1), the result would be: ~ i . i. !i/i!!i 

:the-probabiI ty-iof:---....L Teworkingl-I fe ttme in --Indi a,aecounti ng--for -
{.:. -death, isapproximately 43 years ,.-from a e 12 ;to age -55 !:. i.
 

441 4; ': : A variety of values isplausible for-44444~-valuesr q,' 4~ 4V~ct.g,and yt: The IHlCN;! 4.4444; 4444 44 ~44) .:i 
: .:project will be. Implemented in the rural •and tribal: areas i: India where :::n 

"':expected future employment canraccurately be approximated as that of a.: : :
 
" :landless agricultural worker.. Thus, y.would take on the value of the . :.:
 
- annual wage of such a worker,. This Qi)rnach wasrused inthe World Bank's :.
 

Tamil Nadu Nutrition Project (World Bank, 1980)..Annual earnings were:
 
::.calculated as Rs,1,300 ($162,50), using a:daily: wage of Rs.5 for the.
 
. equivalent of 260 working days.- A more optimistic assumption isthat the:. .:
 

expe!.ted earning :can be approximted by the per capita income of Ilndia,- !
 
: LRS;I,52O ($190).1 As was assumed ;by the 11orld Bank,: it.isexctdha
 

10 pe. .... c n . children will not reach,age:I-
. 12. / /': : •:::
 

::. " The Ban4,assigned no value .to t=he activities of women who are not ::::.::
 
'.:: inmarket labor; hence, for thems any: gain in productivity is: ':
-involved 

• valueless. This ifs a serious error to make when: trying to:masure the:::: ::!:
 
:, social value of an intervention. Because market labor is.available to .
 

( the Bank.says that 15-percent orf women: would be so employed),. it :/:/i
 
. ..Is implicit that, when womn choose not to work,In the mrket, the mr-:;::!::
 
- ginal value of their wage eployment Islower than that of their alterna- :
 

tive activities. Therefore, :increases inwomen's productivity that are:::: :
 

J:
rLwomen 


:
attributable to nutrition intervention are counted here. /;:•
 

poulation, includingochildren, old people, and others .notrIn the work,."::!::.

force. Thus, ifpercapit income were the ldo h agtpplto

~~would be welli nto the lower-ifncome part of the Indian economy. ..
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987+(:Thefllowing:: 
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ings of the targeted beneficiaries of IHCN would range from $561, under

the least favorable assumption (LPA), to $1,269, under the most favorable
 

The results show::¢jIpamerthatic the currentIs (seevalue$aeuof the expected future cahiearn- i :. 


assumption (MFA).
 

step Because the value of the productivit increase 5 unknown; the next
stoistosolve for the i value that wou d allow project costs to becovered. The rrider should note that this procedure will produce a 10
percent return on investment, because a 10 percent rate of discount is

used.
 

4 The cost per malnutrition case averted (see Table 111-4) will be high
inthe early years of the project, then decline to a stable level after
six years, when all blocks have been inoperation for tnree years. After
1987, the cost per case averted will be stable at $127. To meet this cost
and to earn a 10 percent return on Investment, the avoidance of wialnutri.
 
4' tion will have to raise output by 10.0 percent under the 1IFA and by 22.6
 

percent under the LuA. 
 To cover all the costs of the project through
1989 (they will average $187 per case averted), those who avoid mnalnutrition will have to increase their productivity by 14.7 percent under the
RFA and by 33.3 percent under the LFA. 
These rates are needed to justify

the project on productivity growth alone.
 

There is no direct evidence of what one can expect as an Increase Inproductivity; there~ore. one must determine whether Increases of.10.0 percent to 33.3 percent are within the order of magnitude that reasonably may

be expected. The National Institute of Nugtrition (N111)4 InHyderabad, India
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Table 111-4 

IMCN COST PEr MALNUTRITION CASE AVOIDED 

FiscaI Cost Per Cise Cuiulative Cost Per 
Year Avo ided Case Avoi ed 

1922 NA NA 
1983 $692 $893 
1984 464 573 
1985 239 372 
1986 157 276 
1987 131 228 
1938 127 203 
1989 127 187 



.............. An ua , 19 0 , f u d a s g i i a t ( u n peci fied i f r
 

usd mpiity yemloe s san i:ndica4~2 tor of producti!vitarda ty;. In.....s- ' way, i
4t.4 , i 

'' . .4<' .. .. . . .. . a a n y' a ad44s r ( i i s . . ; ii: 

S n ics, .February 17, 1980, p. 109,116) found 
thIa't h IQSQ o re 0fanorshed/children between -the ages of 1 and : 

study~~tgou shwdtawouren lasiid ][:ftemlorshdgopwudb 


nurto spoiieyrlaeaotedgree of retardation. 

SrianiaandYoanndaSatr (SY.Srkantiaran C.!Yogananda i 

ii:!: I : nstitute of: Nutrition) have-!criticized studies such as Kalra' s:, contend
'l!/i . . ing :tha t con trol i|s not mai ntai ned for thefinfluence of mothe rs' r a tti|tudes '" 

-i~l ! and inte11igenc , on mental: development. :Cravioto has :tested for the i'
 
..... i::effect (J. Cravioto, "Intersensory Development as a Function of Age,
 

'
"iii'r'!l 'Stimulation and Antecedents of Severe Malnutrition," Sympsium on Nutri.
tion and Functional Performance, Proceedins of teNtrition Society of
India,No. R22,1978). He has found that thenegative relationbetweenf 
si het and visual competence (which affects reading abtlty) and mal

nutr tion remaitns even when homesaimdato o otrolled.
 

chIdrdn a review of studies of childhoood altmenta t- developprdc 

mernt, Clugston (Y.A, gra, e, TThe Malnutritton on BrainEffect of 


S-} rowth and ntellectualP veo nt," Tropical octor, January.1 , 1981
-. I 1 

up. indeprved communties,malnourished per32sh).found that, the uo 

' tm sistent signifi cant differences inIcognitive functions, attention span,ability torconcentrate, and motivations into late childhoodlhen compared 

besoe f the stides cited above makes the link betwn chldhood tnal.s 


mnutritionrmainseenthpsiiv abl ty.andcrlatere uloadult productivity Selorsty3nution A whe n sti ismoroledrig.
 
has ked inradditon to thos of studiesthe results of such studies, 

!! : . Shnwinglthe predictive powr of childhood ability on adult ability, to. +
 
- - Isicutate the future valuer f increases in chisldhood abilty ( . Selosky,
 

.- utrition, Hea sh, The Sgnfifcance of Compleuenand Education Economic 
garitiesEarlyoA$.s Report Presented athSiot h testd for thnat


the International Econi Assocati en,exopme t s auc o a 
stnlthat aone andrd deviationS d.) increasei n childhood blityr 

iwold increase by 0.65 the fetme eirnngs of pesions with o educal n 


Isntelltigence otint-Soci leion uotientttent,
 



tims. eloskyal~ ha shwn hatpersonswihgetraltyil
euaton mproves iearnins 
bohthur-biiy and educainefet onei~ :: 

sek or wih urhe 	 Acutng for iiii!
 
,fet,the induced s:!d.incrse ino ablt d ,2fl mprovement;in lft;ime earn. ilwou iml 


ing-,awos~. ncrease woul imply\ a 5.63;.fold iincrease.
 

Thsthe increases inearnings needed to exact a 10 percent return
 
o!in
the IMCN investment are well i thin these ranges, provided that rim

,iprovements inability of one s~d.to two s.d. can be expected, i
 

. .
/ment of 593 severe and 559.moderate cases of malnutrition to mi ldlyml


.inourished or normal, children ineach block each yer Colombian chlde
 
:suffering from moderate malnutrition showed a one .!timrvmeti

I:zQ,.i following: their enrollment in programs that prvdedl food suplmns

/::health,care., and preschool education. The. IMCN 's e ec e :-'3-3t--	 ...jOuL.....,
-"-r suits 0 y, al.,,"mprovng .Cognitive3eAbility ifn Chron

.cally Deprived Children,"' Science, April
i: 	 1978): A study of: severely ma.l-;!i

norse hlrn(eo 0p tof: normalh):n Chile has: shown that ::
 

"	rehabilitation will result in a:two s~d, gain (M.Selowsky and L. Taylor,

"he Economics 

' 
of Malnourished Children: An Example of Disinvestment in
 

.!"rHuman Capital," EcnmcDvlpetadClua hne October 1973).

Thus, itappears tha te MC wiT-neat teicass i|n producti vity

tat wil be needed to earn at least a 
10 percent return. 	 ..
 

ReutinI Child MortalitX
 

:" in Two kinds of economic benefits-may be calculated for the reduction
inchild mortality. 
the current value of advanced earnings and the sav- , :
 
ings of wastedsetl resources. The advanced-earni~ngs benefit asslumesa desire
 

"l1 fo0r a, speific number of children in a :family; that:;Ise f' one person
;.diesW ewilb replaced by an additional birth. I a death is pre-. 
 :
 

vented ,:the need to have an additional child iseliminated,.and the earni- ngs :stream of ithe surviving child is-advanced by the numer of year.
 
b..,.etween his or her birth and the time .atlwhich th e -
replceen Is born.
 
The present,value of the advancement iscalculated :asl the benk.*it.,
 

The formula for this benefit Is: 

• Pt.l , I
I 

+ 	 yt ;) :
Il ytr(Jl) : 	 ( +(4)r9
 

S-d 	 n#
t s 	 t - ,iA 

where d 4% the age of the child when death Isaverted. Four years are .
 

taken 4s the period of earningi advancement. The definition% of the other
 
smoare the same as those for the formula on psgo 13.:
 



The IMCN project expects to reduce both the infant mortality ratea
 
(IMR) and the young-child mortality rate (CIR).. Each requires ~a different
 
value fot, d inthe equation described above.> Most infant deaths occur
 
early inlife (see Ruth Puffer, Report to. USAID/New Delhi, 1981); thus,
 
d carries the assigned value of zero for the reduction 7n IMR. For the 
reduction in Ct R,d 's assumed to be two years, 

Using the same parameters as those for productivity, the advanced
 
ec'rnings benefit of a prevented infant death iscalculated to be $2995
 
under the HFA and $178 under the LFA. For each young-child death
 
averted, the earnings-advancement benefit ranges from $214 under the
 
LFA to $337 under the MFA.
 

The IMCN project expects to reduce the IMR from 125 to 95 and the
 
CMR from 30.6 to 20.0 The value of the earnings advancement resulting
 

7-77gnaioo1CN-lh~!@~Ilc unit is shown in Table 
111-5.
 

As Table 111-5 shows, the, earnings-advancement benefit accounts for
 
between 36 percent and 58 pertrent of costs. Over the eight years, from
 
1982 to 1988, this benefit would be between 24 percent and 39 percent of
 
total costs.
 

Premature death caur's two kinds of resource waste: spending on
 
child maintenanco (i.e., expenditures for food and clothing until the time
 
of death) and maternal co~sts. Maternal costs include loss of productive
time because of pregnancy, loss of time for child care, and loss of
 
strength and vitality with each iuccessive pregnancy. ItIsnot possible
 
at this time to estimate the value of maternal costs. Information is
 
needed on the amount of time diverted from other activities Inpregnancy
 
and during child care. as wall as on the productivity costs of additional
 
pregnancies (these would Include not only reductions inwomen's physical
 
productivity, but also Increased risks infuture pregnancies, both for
 
the mother and the child). The time diverted would be evaluated as the
 
marginal value of alternative activities (this probably would be the wage
 
rate for unskilled labor adjusted for the probability of employment). 
These avoided costs would be part of the benefit to reduction Inmortality.
 

Thv child-maintenance costs of early death can be deteruilned. The 
deaths averted by 114Cti will occur early, and almost no s:-iding will be
 
lost on clothing Therefore, this evaluation of child-r4 ntenance costs
 
will include onl food losses. Pnti't deaths occur inthe imediate 
nennatal period (Rt. jj!L ew Delhi, 1981)., witich man%Pufler, R! toUk 

that the average lifespan of a cildT 1.0~iinfancy is77 days. 1 

Daily consumption iststimated to oe 600 calories; hence, 46,200 calories 
per death Are lost. 

C4lculated from 4 studi of WR data in rural North Arcot; data are 
presented InRt. Puffer, Repgrt to tSAP/flw Delhi, 1981.
 



Table II1-5 

EAR N NG- ADVANiC Ut! -T [[NE FI FROM I MCrN
 
IPLMENTD IN HRI BLOCKS
 

( ,$C() 
Vi'l ue of [j 'hinigs

Fiscal Dtaths Averted Advarice'ent 
Year "-L-an UWon~i LT tCF' ffA 

1982 0 0 $ 0.0 $ 0.0
 
1983 40 4 17.6 28.0
 
1984 120 145 52.4 84.3
 
1985 240 29C 104.8 10 .5 
1926 320 387 139.2 221.1 
19!7 360 435 f7,, 
1913 360 -135 153 3,,.3 
1989 35i0 435 §. 5 



Yugchild. daths our tin average ag ftoyasMra
:-rtesarehiher anqnthe mal nourished,!,s7The daily intake of calories byKJW
peronsinthjs group is estimated to be,600calories per day-for the 7 " 
fis 	 yea of ie n ny 0 aois'e~a fter wennig. The~ 

los pryongchlddethis, therefore, 474,500 calories. 
1These are losses of low-cost calories of locally-produced , foods. At 

current market prices, assuming a mix of 75 percent cereal and 25 percent
 
~~ 	 pulse inthe diet, the cost of 600 calories is$0,234; th'e cost of 700 

calories isS$0.273. The calculations must be adjusted for losses in-con
verting the ,food eaten by mothers into breast milk. -The 'efficiency~of 
covrso has bean found to be 90 percent for calories, and between 50, 

~Y2percent and 60 percent for protein (J.E.Rohdet."Mother Milk and the
 
Indlinesian Economy," The Indian JournaV of Pediatrics, 2Vol. 48);: the oer
 
aibrate isappro.ximatel y-67 percent. Thus, the -costof 600-calories of
 
brcast milkisS$0.348. The food loss per infant death iIs $26.78; the cost
 

Other Benefits
 

Other economic benefits from the I4CN cannot be quantified ex ante. 
However, many benefits can be measured during the project ifappropriate
 
steps are taken to monitor the project's effects. Certain information
 
will be needed to measure these benefits. By measuring the economic ben
efits of the nutrition intervention, one can obtain information on the
 
benefits that may be expected from other Interventions as well. This
 
Information can then be used inplanning to ensure more efficient use of
 
scarce resources,
 

The benefits to IMN which cannot be quantified are effects on 
population, resource savings, loss of mothers' time, and general conse
quences to health. The IKCN project expects to reduce %ignificantly in
fant and young-child mortality. Inthe short term, a reduction in
 
mortality will have the effect of Increasing population growth. Iffain
ilies have children to reach a targeted family size, however, there will
 

-'--be a compnsating decrease in future fertility (provided that methods to 
control fertility are available).
 

Models of household fertility-behavior hold that, to reach ah iven 
targeted family size,- more births than are necessary occur when ch Id 
mortality is high. Families will ke trying rationally to ensure coverage
of 	the risk that children may not survive. UInder the iame hypothesis, as 
the chances of survival Improve. fertility decreases, and this reduction
 
more than compensates for the decline inmortality. Information on fer
tility rates before the peoject, d~irlng phase-in, and while the project 
Is 	Infull operation should be gatterad to determine whether a social 
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Table 11-6
 

FOOD-SAVINGS BENEIFIT FROM IMCU
 
IMPLEMEITED IN THREE BLOCKS
 

Fiscal Deaths Averted ($O00s)

Year Infant Youn Child Value of Food Saved
 

1982 0 0 0.0
 
1983 40 43 12.0
 
1924 120 145 36. 1
 
1935 240 290 72.?
 
1936 320 387 
 96. 3
 
1937 360 435 108.2
 
1982 360 435 
 108.2 
19,39 360 435 08.
 



I 

< cost should be charged against the~project-bec'ause itisrpromoting
 
populatioa
n growth or whether credit shoulonbe gven to the ec e 
cause it is reducing population growth. Inaddition 'the amount of~time
 
required for households to perceive the reduction-in child mortality and
 
to modify-their behavior accordingly should be measured,.
 

A corollary isthat the decrease inhousehold demand for fertility

asthe riskofsUrvival improves should lead to changing.demandforcon
traceptives. One would expect not only that demand for contracep~ives:
 
(or acceptance of family planning) would increaseI but that the mix of
 

~ : Gfcontraceptive methods also would change. *-That;': ~ is,increased assurance of 
child survival will allow households to have children less frequently and 
still reach the desired family size. The use of contraceptives that per
mit greater spacing between births should increase relatively faster than 
use of methods such as sterilization, which often are used only when the 



target size has been achieved or surpassed,. .. 7 
.;~4.Increased spacing will have additional positive impact on child'> 

health. Improvement -innutritional- status may be self-reinforcing.
 
Improved nutrition lowers mortality, which increases- acceptance of family
 
planning, which improves child health and nutrition. Inthis way, mor
tality isfurther reduced. Inthese ideal circumstances, the payoff of
 
investment innutrition ishigh indeed.
. 

With information on this process, the benefit to be attributed to 
the nutrition intervention can be measured, and the need for other, corn
plementary, interventions, such as the promotion and availability of con

-' 

traceptive devices, can be determined. The degree of complementarity
 
among nutrition, health, population, and other inputs also will become
 
evident.
 

The second non-quantifiable benefit is resource-savings. Popula
tion considerations comprise one area where possible resource-savings can
 
be realized with IMCH. Without nutrition intervention, child-mortality 
rates remain high. Malnutrition affects the future productivity of chil
dren. One reason that households demand children is to ensure that par
ents will have support- in old age. Ifmortality and malnutrition are 
high, the population is reluctant to reduce fertility, because the par
ents' chances of having surviving productive children to support them in 
old age are lowered. If the goverment wishes to promote family planning 
in this kind of environment, Itmust be prepared to make expensive per
suasive efforts. If the resources are spent to reduce child mortality
and malnutrition, fewer resources will have to be spent on persuasion,
because the problems which cause household resistance to persiasion will 
be ameliorated.
 

Sim~ilarly, the resources now spent on health may be saved. With im-~
 
provements inthe nutritional status of children and Improvements in san

* itary practices, children will be less susceptible to disease, disease
 
Will be less likely to spread, and the consequences of disease will be 

44;: -- - , 4 1;' " ; ;: : 



drneless liel tor~diAroreasls
coveredfo4; hol exe mneasres~ctin in cildn 4~~:~ mayb gor oe and casefatalitiesrou es shomculneive roiyMriityRestduodiit 

fits rome
resuedatie ochimcae and doecraey~ h
expendasofituess,
 

bothe health ll
oho ts eeod thsall andfral carehystmsomuiimpov
awhemn rdue spendis
in onadeseaheuretion e gslawall-n ohrisedci

ls todesomedlcdren wre lielh maslesit the result tae valntion,fit from reduced tim fo r 'a ehl1
 

, o f ia ispaes wi delinesWtageces aniar o ans,the-incidence of disease will *be lowered..Finally, as ndio 
the-commnunity be-~..
444.44444.4................... 4-4-.4...44 --44,4444.-444... . ..44 •44,
.4 .444.-...44and more effort will be made to prevent illness. Any observable general
4+ 4 ,.444+ :4444..44. . ...0.....~l o i ; -4.+"...O.. |l , ..-4d4444..44444 4decline inmorbidity between IMCtL and control (non.ItICN) areas should be. ....
calculated.. .. as .4- . 4+ ... exthe value of days of work'savpd and time for care4.,'i"+dI 41... 4" '+!'and 4,...,, ,44444..penditures avoided. Any additional spending on health care that. is.ocn d daseO nth expen+dir
4 .. casioned by the increased use oftemdclsystem must be netted out
 

of++++
Shouseholds .(usualO+rdnly+ bthes and e~ormal++ushealth€+'of this benefit......fh
+:++ eia care- system, It 

Conclusions'
 

Inaddition to the humanitarian benefits from reductions in morbidity, mortality, and malnutrition, the IMCH offers many economic benefits. 
-Those that have been quantified are the benefits in future productivity,
advanced earnings, and food-savings. Not enough information is.
avail

....able at this .time to quantify the additional economic benefits of in
creased acceptance of family planning, resource-savings inhealth care,
savings of mothers' time and strength, and the health benefits to the
community at large. (The methods to calculate these benefits during the.
 

pro~ctescrbedbriefly in this chapter.)
wre 


The magnitude of the benefit of future productivity is unknown. AnIncrease Inproductivity that Is between 10 percent and 33 percent would444 

..... tify IflCU on economic grounds alone. If the benefits of advanced earn
ings and food-savings are included, the required increase in productivity
is reduced by 8 percent to 25 percent. This kind of productivity-increaseis well within the range that may be expected. Thus, one can conclude
that IHCN probably wil Iearn much more than a 10 percent return on Invest
mient. 
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IV. FINA-CIAL ANALYSIS
 

Tables IV-1 through IV-4 give a detailed breakdown of the costs ofthe 
'' 

agreed-on technical package for IMCN. Agreement has not been reached 
on the scale of the project; therefore, itis not possible to put together
a	definitive budget at this time, HIowever, the Cost Worksheet (see page
3)and Table IV-6, which breaks out the marginal costs of phasing-in

three blocks, should be useful insetting a budget once the scale of the
project is determined. 

When using Table IV-6 to put together the final budget, Item 4 under

GO?, "Salaries," must be divided, as was 'agreed, betwean the GOI and the
USAW. Also,' the state's and the GOI's administrative costs (Table IV3)

and the non-start-up, non-recurring costs (Table 1114) must be included.
 

a howse ,ne ev7 ut o food needs of a three-block" unit.' ,":
Mlaximumn food needs occur in the third year of operation (1985). There-

" 

after, they decline, as the incidence of malnutrition declines, until
they reach a constant level (1988 and beyond). This should occur when 
all the blocks are in their fourth year of operation,
 

Table IV-5 has been included so that the costs of upgrading health ser
vices will' be available if it isdecided that the IMCN will be implemented
innon-upgraded areas. Current plans call for all IMCN blocks togo into 
upgraded districts; thus, costs listed in Table IV-5 are not included in

& any of the budgets. 

N. ' 	 ,N' 
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Table IVI 3 .' 

ANNUALADMINISTRATIVE COSTS 

$000 Rs.000 

______ 

a. Special Officer (Rs.29000/ftlonth) 

c. Stenographer-Typist (Rs.600/Month) 
.TA/A(Rs.800/Month)

eDriver (Rs.600/tMonth)
f.POL 

__Subtotal 

2. State 

3.00 

0.90 
1.20 
0.90 
3.13 
12.13 

24.00 

7.20 
90 
7.20 

25.00 

A 

a. Special Officer (Rs.1,500/Month)
b. 2 Assistants (Rs.800/Month) 
c. TA/DA (Rs.620/tMonth) 
d. Stenographer-Typist (Rs.600/ilonth) 
e. Peon ?Rs.350/Honth)

Subtotal 

2.25 
2.40 
0.93 
0.75 
0.53 

18.00 
19.20 
7.44 
6.00 
4.20 

3. District 

A' 'A ' 

A' A, ''A-

' 

-' 

a. Special Officer (Rs.1,200/lonth) 1.80 
b. Assistant fRs.600/tionth) 0.90 
c. TA/CA (Rs.360/Month) 0.54 

d.Steno rapher-Typist (R.0/4nh 0.560 

o'. Peon ?Rs.350/Ilonth) 0.53
f. Driver (Rs.600/ttonth) 0.90 
g.POL 3.13 
h.Cningency (Rs.20,000) 2500 

Subtotal 11.04 

'A . .. L ' A 

- -' Aii ~ ~ '~!!i ! i~ i ! i !!: % ! 
!i 'i~i~iiiii~~ii!i~i~! 

v 
" !fil i : ! ~i: !' i!i !! i :i i, 0 

!.A'-AA~ i'IA',AA,,A ,A'A~ i! i ,.,,.i'-A '' 
. I Ai!9 

' ' ; , 

A' ' 
; : ; : , ,; , ' ; :: ' : ' ' ' ' ' , 

!ii~!! !i~i!
. 

! i: ,'V ';' 

£4.40 
7.20 
4.32 

4.20 
7.20 

25.00 

88.32 

i i ; '; 

'S 0 0 i 

' 
, 

: , 

'It' 

, 
' 

A 

Aii 

A:': 

4. Block 

a. COPO (Rs.B33IIMonth)
b. Assistant fRs.300/iMonth) 
c. Stenographer-Typist (Rs.250lflonth)
d. Peon MR.350/11onth) 
a. 5Mukhyasevlkas (Rs.400/M4onth)
f. Driver (Rs.600/tlonth)
9. Contingency (Rs.20,000) 

TOTAL 

1.2
1.25 
0.38 
0.53 
3.00 
0.90 
2.0 

9.0 

10.0
10.0 
3.00 
4.20' 
24.00 
7.20 

20.00 

72.00 
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Table IV-4 

NON-START-UP, NON-RFCIIHI [NG COSTS, USAID 

Fiscal Year .U00 Rs.,O00 

1932 1,200 1,600 
19,93 900 7,200
 
1984 750 6,000
 
1985 900 7,200
 

TOTAL 3,750 30,000
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Table I/-5
 

HEALTH CCTSO PER BLOCK
 

$000 Rs.000
 

1.Recurring
 

a. Staff 

1. M1.O. (Rs.12,000) 	 1.50 12.00 
2. 2 LHVs (Rs. 2,oo) 	 1,25 10.00 
3. : AWIs (ps. 3,000) 	 3.60 28.80 
4. 	 Attfiij nts i nd Contingencies
 

1;. j0.90
i)!A-i) 	 7.20 

b. Other 	 ! , e 

I. Medicines 	 2.81 22.50 
2. Ren t 	 0.63 5.00 

TOTAL 	 10.69 15.210 
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c _ _ r i es 1iF3 

0 
0 

0 

0 

1,000
11.000 

f,0o0 

13? 

19 " 

2,009
9.300 

11,300 

195 

3,000
1.,900 

15,l0o 

i2 

1986 

3,000 
,,lC0 

13,,00 

0 

1987 

3,000 

2,400 

279 

1988 

3,000 

11,700 

264 
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TableIV '~ Block StrtU Costs-~< --. ,I ,, 

Vehicle '-,i 'i111VA 1V.- <10.79 86.28 

4b1@ 
--<qimn 

ID 
r rn iA tur ,Tanig(.)3.5376 

~'~'~ Admintsrton 
SService, -

>7A-,- :9.44A 
30.00 

-'A 75.5~ 
240.0 

USAI 5.7'4.3 

Table IY-3 ,Annual Administrative Costs 

POLres ~ K3.13 ' 25'.00~' 

Table IV.4 fln-trt tp-on.Recurring Costs ' ' u.7 

able, 

-

AY-

~1984 

~ 
tie 

1985 
.AA-.9W 

IA. Cost Pe 

GA.''AI 

'Slaie 

tied 

-,750.00 

Block 

I~ 

'7-. 

f 

A)1400,00 

nos 

A)%0.0-. 

Aet 

900830 
00 

39750.00 

7.2 --

-c. 

0.63AA0 

90600.00 
.740000
61000.004 

.00 

8.00~AAAA~ 

Octobor 
19

', 


