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This article reviews the macro-economics

‘lu‘ cation in Indifs mothers.

THL importance of inother milk 1o (he '

-health and nutrition of infants is universally
recognised [1). Breast-{eeding is associated
with reduction in infectious diseases, im-
proved survival, belter nutrition, reduced
development of allergic illness, improved
psycho-social bonding and overall betfer
health in the infant and young child. The
lactating mother enjoys immediate benefit
from reduced bleeding in the post-partum
period (2], a long-term reduction of cancer
risk of both breast and ovary (3, 4}, and the
psychological benefit attendan with suc-
cessful lactation, It is now recognised that
cxclustve and prolonged lactation provides
"= reduced fecundity than use of all
modern methads of family planning [5]. For
the individual woman, exclusive breast-
feelinr can provide six’ months or more of
effective contraception, provided menses do
not return before this time [6]. In lactating

populations, the lowered fecundity extends )

for thcaverage woman beyond a year reach-
ing 18 months or more in Bangladesh,
Indonesia and other rural populations {7].

All of these effects of lactation on health, -

nutrition and fertility are reason alone for
individual mothers to choose breast-feeding
for their child as well as for communities
and societies o advocate exclusive breast-
feeding for the first four 1o six months of
life and continuation well into the second
year as a deswvable social norm,

In addition © these benefits, mother milk
makes a subgantial contribution to the
econcmy of mo-: developing countries. Con-
ventional approaches to measuring national
income and GNP take iittle account uf the
informal sector and especially the nop-
market economy. As breast mlk is.neither
traded nor priced, its cconomic value is lost
to economists and planners. In this paper,
we calculate the milk production capacity
and estimates of actual lactation by Indian
mothers. We calcutate the quantity and cost
of animal milk which would be required if
this lactation were reduced or altogether ter-
minated. The value of animal milk or of pro-
cessed infant farmula s compared to vanous
other products in th- national economy, as
well as 1o government outhiys in the public
sector. Additionally, we estiinate the number
ol amimals, pasturage, and other related
Costs assocrated with a switch f1om mother
milk to animal milk for feeding Indian in-
fants. We review the "icra-econormics of in-
Lant feeding as viewed from the perspective
ol the fumily, nidiganing the cost of anificial
feeding and the ful savings aflorded 1o the
indiviioal fanaly by amother who breuns.
[eeds.

1390

SRR R S e g
R B R R S

ue of Bre

e Jon E Rohde™? & 2 _
of infant feeding and »dllemp{s {0 calculate the econr ~:ic valye of

y',u,’t»‘v-r [2 -
p 7

S,

" Arun Gupta

Considering the substantial protection
which breast-feeding provides from diar-
rhoca, we have calculated the estimated
reduction in diarrhoeal episodes afforded by
mother milk, and the cost of treating these
episodes if ather feeding methods were 10
prevail. [n addition, we have calculated the
eccnomic value of the fertility reduction af-
forded by breast-feeding under curreny pat-
terns in India.

These calculations offer a conservative
estimate of the value of human milk 1o the
Indian economy, and demonstrate drama-
ticaily in terms that can be understood by
economists, planners, and other non-health
professionals the important national
fesource which mother milk represents,

-CALCULATIONS AND RESULTS

Breast milk production capacity is the
estimated volume of breast milk which could
be produced if all women lactated fuily.
Table | shows estimated daily volume of
breast milk by age of the chiid from different
parts of the world {8, 9]. Taking a conser-
vativelower daily production estimate it is
assumed that an Indian mother would pro-
duce about 600 m) per day during the first
six months, 500 ml per day during seven (o
12 months and about 400 mj per day during
13 to 24 months, Thus, over two years, pro-
duction would be 346 litres per child.

Various caiculations relating to annual
production capacity by Indan mothers is
shown in Tabic 2. Flom the production capa-

- city by age of the child and the surviving
number of children in each age group is
calculated the total theoretical production
capacity, roughly §,000 million litres per
year. This capacity is diminished by the small
per cent of women who could not lactate,
estitnated in the nexy line, which would give
an annual pacential production of 6,800
litres. However, not ali women who can, do
Jactate, and,the production is further dimi-
nished by the percentage of women who ac-
tually do not breast-feed their child. Table 3

“shows data { ..m various studies in India
used 1o estimate the percentage of infants
receiving breast milk by age and rural or
urban residence [0, 11, 12, 13). The con-
solidated estimares of per cent iactation
from Table 2 provide (he basis for calcula-
tion of the ‘amual reahistic production’ by
Indian mothen, ¢ Alcutated separately for
tural (70 per cant of population) and uiban
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formula or top feeds, Based on various
studies [10, 12, it is found that 50 per cent

" of children are given additional bottle fecds

during the fire: six months and ncarly 70 per
cent or mer: rom that age onward. This i
assumed o result g loss of brast mils
production as a result of decreased breast
stimulation. As frequent suckling usually
corniinues, even in these cases, we assum- 3
reduction in breast mijlk production (for
mothers who cive mif;. supplements) of 25
percentin ths firs( six months, 50 per cens

“in the second-half of infancy and 75 per cent

in the second vear. In the absence of experi-
mental data these estimated losses are more
an educated guess by experienced observers,
and could be readily modified by the curious
reader. Breast milk production loss
associated with unnecessary top feeds is thus
sstmated at nealy 1,100 million litres. Thus,
we estimate the grand total of breast milk
produced annually in India 3¢ 3.316 million
litres per year. This contrasts to a potential

" production of more than twice that amount.

This magnitude of mother milk produc-
tion can be appreciated by comparisan with
the entire national production of milk from
India’s cxiensive <airy industry. Total miss.

" production for 1992 js estimated at 57,000

million litre: of which 46 per cent is available
as liquid ammal milk, 26.220 million litres

* [14). Thus, mothers are providing a quanti-

tv of milk some 2.6 pci ceat of total na-
tional milx production. Valued at the cost
of fresh animal milx Rs 9 per litre, mother
mik would have a market value of
Rs 2,984.4.crore Were iy teplaced by tinned
powder m:fk ata cost of Rs 18 per litre, the
valuc doubles to Rs 5,968.4 crore. Were the
milk to be imporied 1o replace mother milk,
this shoul require over US § 2,300 million
in foreign exchange.

No doubt, human milk does not come
without cerst, Howaver, the cfficiency of con-
version of “ommon foods 1o human milk is
extremely aigh (Table 4). This simpie calcula-
tion shows the market price for food re-
qQuired for a mother 10 produc~ 1 litre of
milk is Fs5 3.3 Thus, the fi..) cosy of
mothers rroducing 3,300 million litres an-
sually is some Rs 1.090 crore. Were Indian
women o ceawe using top nlk for infants
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<z gaining small fiscal i-

roduce theli feniiziie otential of 4,400
2 litres, the praduction cost of Rs 1,452
ire would be reduced from the equivalent
e of powdered milk, Rs 7,920 crore, for
~zt value of human milk production of
22 Rs 6,500 crore each year.
lable 5 places the value of human milk,
io:d al the cost of powdered miik, in ihe
vzl context of the national ecocomy.
., comparable 1o major central plan
“sys in various development sectors, ex-
5 the value of important food exsorts
»as tea or coffee by a faciar of five or
feaws b rouehly equivateat-io che e
vafl pevolen . o ductsin _Llsirsglc fscal

r. Mother milk production <§ :h year has
Lesoncmic value siostlar i 2 comtined
caiih and family weifare fsector outlays
roughout the five years of the Scenth
2 Imported milk and-cream products

ould increase over 100-fold were Indian A

otheys (¢ oiasint onimported formulite 10
:;.lacJA(hcir breast milk, a cost exceeding
n ipported pewoleum and oil [15, 16).
The Iremendous economic value of mother
w.k to the nation is reflected in calculalions
the household level as well, Viewed from

“2 perspective of the individual funily,
= costs of bojtle-feeding are, substantial

i iable 6). Some Rs 450 is required to feed
healthy infant each month without calcu-
iiing the ime -
'T.Lxl:l This is equivaleat 1o 50 per cent of
mmn mum w2es for an urban worker and

23 qcr cent of {he income. of a class 1V
~mployee, one-third of the salary of a private
‘cmpany steno and 10 per cent of the salary
1 a class I} officer. Thus, the substantial

costal antificially feeding an infant must be
considered carefully while calculating the

rousehold economy ¢ women in the work
-ce. Those who opt for the difficult and
sdesirable method of bottle-feeding in
ider to seck work outside the home, may
wefit at con-
vierzbic health and nutritional risk 1o the
rantg,
[t is not economic costs alone but also
S e vironn);nlul pressures which

‘475 of prepaning infunt for-

TABLE 3: PERCENTAGE ©F [NFANTS RECEIVING BREAST MILK AS FL2 _HIEVERENT | HDIAN STUSIES
Months 0-6 7-12 13-18 >'8
Gupta et al (per c2nt) R+W) 81 73
Walia et al u 77 49
Gopalan u 91 -n

R 90 90 )
WwHO U 72 37.3 17.3 7
R 98.3 73 2}.3 ) 6
Consoiidatzd Esumate R 39 78 ts
U 20 67 13
R =rural, U=urban
TABLE4: COSTOFT . g P UT TO Max e ONE LITRE OF Hunvax MILK
Wi i Calories Proceins Markst price
gms Cast (Rs)
Rice 185 665 14 2.9
Soya . ‘18 77 ’ 8 0.4
Eilziency of conversion 0.9 0.55
< e live human milk 660 12 gms 33

TABLE 5 NET VALUE OF [UMAN MiLx

( Rsincrore)

Net'Value of Humaa Miik if
Priced at Powdered Milk

Central Plan Oullays
Agriculrure aod allied activities 1992.93
Rural development 1992.93.
Communications 1992.93

Raitways 1992.93

Power geceration,1992-93

7th plan health sector outlay (S years)

Tt plan famuly welfare outlay (5 ycars)

Fan.
Exparts

Tea (89-90)
Coffec (89-50)

Imports

oy welfare 1992-93 ‘

Petroteum products (89-90)
HMilk and cream preducts (8§9-90)

Foes

currzncy reserves 1990-91

6,500

1.879
2.610
4,890
5,700
6,411
3.392
1284
1.099

9G4
- 342

6.274
56
4,388

ke

TABLE2: DATA ON BREAST MiLX PRODUCED

aurcer Planning Commission and Customs at Glance !‘)‘)O_ [15). Econom.c Survey 1900.1501 {16])

»

: Aoducnon ca;acity per child (litces)
Surviving cli:ld:cn (million)

Toaal p{oduchon (nuilion litres)
Praeatial lactation (per cent lactating)
“otentia) production (million litres
“ralishic lactation (per cent acwally BF)

-:liste produstion (million litres)

custuik Joss due to Giop feed) iper ¢
Cureasi-fed using lo feed
©ox e (million Lires)
doreast . 0 oldiiles

Are of Child Total
-6 7-12 13-24
109 91 146 346 litres/child '
25 235 22 )
2725 2138 3212 8075-Anaual theoretical capacity
95 "85 .15, .
2588 1818 2409 6800-Annual potential
89 78 15
so 67 13
e 1897 1168 337 1202}-4411 Annual rcahsuc poteatial
in $4 430 125 1209)
25 50 75
AR 70 70
'y 109 177 TUAE LS Annual on, due ty i s
¢ 150 66 01
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d resuit were of bher milx not avajla-
Today to p: # -2 the roughly 1,000 -
iron iees of ahik which are lost due o
supplc:p:nury top: feeds, roughly 15 lakh
animaly are required. (Taking the average
two litres per d'ay. per animal yield of na-
Honod = mates) Were high-yiciding animas
availasle producing 10 kg per day st three
lakh animals would be required who would
nzed some 75,000 acres of Jand for adeq: e
grazing. Daily maintenance cos!s a.ad graz-
ing fce could exceed Rs 500 crore {14]. -
Even today, with wide use of botile feeds
in5-'dition 1o breast milk, the fuel required
to boil water 1o fect: 10 mijllion babies on
infant formula s tremendous. Ay 73 kg of
wood required annually 10 prepare the feed
for onz baby [17] costing Rs 110, over 100
crore worth of ﬁrcwooq is consumed each
year, « s levelling huge foresis, Bottles and
nipples require a further investment of year
of life with no added morbidity in older
ages. Thus, the added costin health care for
diarrhoea associated wih; bottle-fec ding nmiay
reach upward from this estimate of ncarly
Rs 200 civv= 1o something cweding Rs 1,000
€TOrC pes year or cven more, Br:asl-fccding
avoids this r . -dless oxpense.
Breast-feeding is known 10 cause reduced
fecundity for many months. While j; may
not be a reliable means of contraception
beyond six moml}s of exclusive lactation,
reduced fecundity s seen in populations for
periods ranging upwards of 12 months where
L i2ton M ,axienciue and widely praciised
{20].. Studics havg caiculated thag breast-
fccdi:*g contributes more to the length of
post-parturs, sub-fecundity than al] methods
¥ family planning combined. In gn¢e recent
dy it was estimated that brcasl-{ecding Is
onsible for reducing the potential feniij-
3 0y 30 per cent throughout Asia [7]. 1 the .
Qurient duration of brcast-fccding fell by
Ine-half, it was estimaged that total fertility
Quld increase by 17 1p 37 per cent in dif-

months with an avcmg:'lamlional amenor-
rhoca of cight months [12]. Thys, lactational

* TADLE §: Co$'r PEr Mom

Material Costin Ry
Feeding boules (2 per moath) 240
Nipples (4 Pt moath) L1 4
Fuel (6-7 kgs) : 10
Milk 22 Jitres 396

Tousl - 450

“amenorrhosa provide g‘mc"lb.j million
t,-‘ze family pian--

couple protection yes:
ning cffort. This makes lsclation ameno-
rhoea the tup comrac:mi\{in the country
exceeding [UDs and st;r-ili:} lion, cach by a
factor of four (Table 7). The cost of the fami-
Iy planning programme is some Rs 650 crore
Per year and the cost per couple year of pro-
tection is estimated a¢ Rs 300. Thus, the
value to the family planning programme of

di:u.'hr.::.‘L: Al R 3Q per episode so- - Fs 48
»suid be expended [of their treatment, -

16.5 million couple protection years (rom:

lactationat amenorrhoea amounts 1o Rs 495
Crore, nearly halfl of the family welfare
budget. )

There are numeroys other benefits which
could be monetised. Betier growih, avoidance
of other iltnesses in the infant and mother,
psychologic bonding with Jaie development
and behavioura] benefits are al} of immense

~value, but difficulr o calculate in fiscal

lerms. But the valye of mothe’s milk 10 the
economy is obvious from thecost of replac-
ing it with cow milk, from the R 276 crore
(assuming one boitle and two nipples yse
Per moath costing Rs20 and Rs 1.50 respec-
tively). More than 360 million tin packs of
500 gms cach are required and would be
discarded as waste into the environment each
year. Obviously, the cost today in fuel, en-
vironment, needless investment in feeding-
bottles and unnecessary pollution are fur-
ther reasons 10 support full brcast-fc:ding
by Indian mothers, T
Brca_shfccding contributes extensively 1o
improved health of the young child. The in-
cidence of diarrh a may be from three 10
14 times higher ii;omofed versus breasi.
fed children {18). Here we calculate the costs
invalved in trzating only one additionaj
cpisode of diarrhoea for each child, 2 mcs;
consenvative estimate by any measure. While
brca<t-!ccding also reduces the incidence of
ARI, malnutrition, cancer risks in the
mother and has many more health advan-
tages, these will not be caleulated but are of
substantial economic as well as health benefit.
Each chiid in India suflers an estimaied
1.6 ‘episodes of diarrhoea per year, each
episode costing an average of Rs 30 for trear-
ment sought at the village Jevel [19]. 11 the

child requires hosqitalisalion an eslimate of .

Rs 400 per day is réasonable. While most
studies show ap increase of diarrhoea in-
cidence by a factor of three 10 10 or more,
let us calculate the cost of adding even one
episode per year (o each infant, a (ota] of

TABLE7: Usg OF FamiLy PLANNING Memoos v 1990 IN INDIA

Method Blimnlcd

Coadom 15
Oral pills 3.1
Totra wterine devices . 53
Sterilisations (anpual) 4.!

Users Effectiveness Couple Years

0.7 10.} !
0.9 1.8
0.86 4.5

(milhons) Pro'lcction(CYP)
— —_— —
Lactaton Amcnonhoca"@_‘\.‘.:) 25 0.66 16.5

’ ‘
g . Econemic ang Political Weekly
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crore
1110 per cent are hospitalised for madays,
i e, 1.6 million infan::, the cost of treatm: at
is a further Rs 128 crore. The savings from
reduction of one episode of diarrhpea in
cach infant alone exceeds the annual haaliy
allocation in the ag Five-Year Plan for all
Programnies in child health of aboy Rs 144
crore. But this estimate js made only on the
basis of assuming onc -yirg episoas per in-
fantin the first environmental pressures that
would resull, and from the increased cos(s
of health services and lertility conirol which,
would be required in the absence of wide.-
spread lactation jp India.

Discussions

The culeulations of milk produciion
capacily of [ndijan mothers in this article

have been based on data from numerous .
studies, Surveys and research projects. We .

have endeavoured to use the most conserva-
tive Ngures by which calculation, the poten-
lial production of breast milk by Indian
mothers through 24 months of lactation is
about 350 lires. This represents the average
capacity of each maother were she 1o follow
optimal feeding patterns including exclusive

brcastr-f:cding for the first six months, timely .

introduction of food supplements and con-
tinuation of regular brca.sl‘focding unlil the
child reached 24 months of age Recognising
that some mothers would pe ugwilling or
unable to breast-feed, (hege estimates have
been suitably reduced (Table 2), showing (he
total pote;itiaj production of breas; milk per
year of some 6,800 million litres. This poten-
tial production level is, however, ro( even 10-
day being reached, as a resyly of lower levels

of brcasl-fc:ding in bath urbap and rural .

populations. Recent studies have been
reviewed ftom which the average curreng leve]
of lactation by age of infany s shown i
Table 3. Using this'daia, we calculate thay
were all Indian mothers 1o follow rural pat-

conservatively esij.
mated ar aboyy 3,300 millios, litres. This is
less than half of the potential if ry breast-
feeding -were maintained,

The value of this milk expressed in terms
ol Iresfunimal mijlx {approxima: iy Rs 3,000
crore) orin terms of powder milk (approxi-
mately Rs 6,000 crore) is tremendous, Itcan

June 26, 1993
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be seen thet under present practices, thi-
value of nearly Rs 2,000 ¢rore is being To
as a result of sub-optimal breast-leeding and
usc of top feads.

The extensive contribution of mother miik
to the entire national milk preduction is
uniccogniwd. Women have a potential of
coatributing fully 26 per cent of the current
liquid milk available in India. This falis to
nearly 13 per cent when one projects the like-
ly milk production presently by inothers as
a result of sub-optimal feeding end the use
of top milk. Considering that estinated milk
requirements by the year 2000 is 73,000
million litres {14] the contributior. of mother
milk ta this major production challenge is
substanual.

The cost of human milk production
should, of course, be considered. In Table 4,
we calculate the raw matenials in the diet and
elficiency of conversion 1o mak: a litre of
mother milk. Assuming these inputs (o cost
some Rs 3.3, the cost of production of 4,400
million litres, is Rs 1,452 crore. So the net
value of human milk presently being pro-
ducea is about Rs 6,500 crore. This is valu-
ing human milk at the price ol powder milk

- ~in the market, even though there is no ques-

tion that human milk has-many more advan-
tages, is more nutritious and provides im-
mune protection for the child.

Table 5 provides an interesting comparison
of the economic value of milk with other
scrvices and products in the Indian economy.
We sce in the table that the annual value of
milk production is comparable or indeed ex-
cceds many of the central plan outlays in
major sectors of the econumy. It is roughly
equivalent to the combined health and fami-
ly welfare sectors of the Seventh Five-Year
Plan. lts cconomic value would appear 10
be similar to that of petrolcum imports and
roughly equivalent to the total national
forcign currency rerserves 1990-91.

The decline in breast-feeding, often seen
with urbanisaton and alrcady underway in
this country, must be made good with in-
creased produaion of animal milk. We have
shown that with average nationai yields, the
requirement for animals in terms of capual,
land and processing cost of animal milk that
would be required to replace 1,000 million
litres mother milk in the nation:! “~conomy

are: 75,000 acres of land, Rs 1{» crore of ¢

capital and another Rs 500 crore in simple
recurring cost.

In thic economy of a single fanuly, the in-
dividual costs for feeding-bottles, nipples,
fuel and oty consume roughly 7 per cent
of the mimimuwn wave of an urban worker,
This ignores the cost 1o the family of 1nereas-
ed illness and, momany cases, nutree el
deterioration. The cost ol not breast-r ing

a substantial burden o 2l but the
cealthiest famihes,

Hut beeast-feedimg offers mors than the
o onome vidue of the otk that s prosduced.

Breaat fecding nmnpves health cod s shown,

to reduve diarihiocy rates anywhere frog

three 1o b4 oy by companison vath bottle-
"

fed babies. We have made calculaions of the

S b S
N . _
Economiv . - Potitieal \\'cckl)‘: June 260
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extra money that would be T T

" diarrhoea, not even considciing {he wWOrse

outcome and increased number of deaths
that would be associated if mother milk is
all replaced by bottle-feeding. Not only the
Rs 176 crore of additioual public expenditure
on treating these cases but the obviou; in-
crease in mosbidity, malnutrition and even-
tual death show the dramatic value of breast
milk 1o the health system. :
Finally it is been pointed out by many
observers that throughout much of world,
fertility reduction associated with laciation
contributes more to reduced fecundity than
all the modern contraceptives put together.
Calculations in Table 7 show the importance
of lactational amenarrhoea to overall couple
protection in India. Again the effectivoness
of breast-feeding in providing nearly 17
million couple protection years is compara-
ble to the entire investment in family plan-
ning methods in India in 1990. The cost of

icDonald (eds), International Journal of
Cynaecology and Obstetrics. April.
{31 Yuan, J M ct al (1988): ‘Risk Fac.orsfor
- Breast Cancer in Chinese Women in

*. ° Shanghai’, Cancer Rescarch, Vol 3.

{4} Hartge, P et al (i 9): ‘A Case Control

Study_of Zpithelial Ovarian Cancer’,

~ American Journal of Obstetrics and

- Gynaecology, Yol 161,

{3} Cleland, J et al (1984): ‘The Effects of
Nuptiality, Contraception and Breast-
feeding on Fertility in Developing Coun-
iries! International Family Planning
Perspectives, 1{1).

(5] Kennedy, K (1988): "Consensus Statemiznt:
Breast-feeding as a Family Planning
Method’, The Lanceir, pp 1204-05,
November 19. )

17] Thapa, S, R V Shartand M Potts, (1¥89):
‘Breast-feeding and Birth Spacing and
their Effects on Child Survival', Nature,

- 335 (20), pp 679-83.

(8] Jelliffic, D Band EF P Jelliffe, {1972):
Human Milk in the AModern World, Ox-
ford University Press. . .

this protection at current rates would bc—<19] Jelliffe, D B and € F P Jelliffe (1978): “The

nearly Rs 500 crore.

Replacing breast milk with any other
feeding method for infants and young
children results in high costs to the indi-
vidual families, to the society, and to the
overall economy. Replacement [ecding
methods place stress on the environment.
contributc to environmental pollution, and
directly - exacerbate population pressures
through increased fecundity in the young
child-bearing population. A move away from
mother’s milk entails extensive health costs,
cven for those who do survive. This naticnal
resource is currently scverely threarened by
trends in modernisution and urbanisation
toward$.bottle-feeding. These arc not only
physiologically undesirable and place our
youngest citizens at high risk ol iilness and
death but they cost the economy substan-
tially. All efforts to preserve, promote and
encourage breast-feeding should be taken
and every measure necessary o re..uce the
regrettable trend towards bottle-feeding in
our country is in order [21]. Appropriatc
legislation should be enacted immediately to
protect the public from the onslaught of
commercial intercsts attempting to replace
mothgr milk with expensive, less nutritious,
and more dangcrous substitutes. Mother
milk is indeed a major national resouice
of India. ‘

[The opinions expressed in this article are those
of the authors and do not necessanty reflect
policies or programmes of their cmploying
organisations. We wish to acknowledge the
secretarial help rendered by Umia Shankar and
Dorothy Rodrigues.} ’
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