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PREFACE 

This is a summary of various· studies conducted by the 
Administrative Staff College of India, Hyderabad, under 
different phases of Tamil Nadu Nutrition Project. The main 
purpose is to consolidate the summaries of approach as well 
as findings of analytical studies conducted, in a single small 
document. We are grateful to the Department of Food, 
Government of India, for the financial support for organising 
the studies and their publications. 

P K RAO/BALWANTH REDDY 
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Introduction 
The main thrust of the study is on evolving an integra­

ted approach to nutrition planning with a view to reducing 
the nutrition gap to a reasonable limit and in reasonable time, 
within the demand and supply constraints. An appropriate 
methodology has been designed, and tested to achieve these 
specific objectives. However, we have encountered enormous 
problems in working out the broad nutritional intervention 
planning strategy for prescribing efficier.t solutions using 
Systems Models, due to limitations of relevant data. Granted 
that models could be evolved pragmatically to cover the 
Pmitations of data; but, however. such An effort would mean 
that at the present stage no optimising exercise can be done, 
since fundamental data on the impact of different nutrition 
programmes are lacking even on a representative sampling 
basis. Accordingly, part of the study is necessarily oriented 
towards evolving an approach for future usage as and when 
additional requisite data are forthcoming. This last requisite 
has a lot to do with effective concurrent and ex-post evalua­
tion of all nutrition programmes on a scientific basis in 
different regions. With this in view, a separate supplemen­
tary report has been drafted dealing with co-ordination, 
monitoring, and evaluation aspects. 

Whereas the liM, Ahmedabaad, studied the Agricultural 
production sub-system, TNNP office, Madras, covered a 
number of features dealing with food processing, computer 
software, and other aspects. 

The various study reports brought out by the Adminis­
trative Staff College of India, Hyderabad, are listed below: 

1. Nutritional Aspects of Food Policy {November 1979) 

2. Integrated Nutrition Planning Models {November 1979) 

3. {a) Demand for Nutrients {May 1982) 
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(b) Co-ordination, Monitoring, and Evaluation of 
Nutrition Programmes -SupplementarY Report 

(May 1982) 

(c) Child Nutrition supplementary Report (1982) 

4. Integrated Nutrition Planning-A Synthesis (May 1982). 
The main objectilie of this non-technical summary is to 
disseminate the findings and recommendations. along with a 
brief statement of approach, (wherever necessary) to a wider 
section of readers; those interested in more details can look 
into the specific reports published separately. The summary 
here is based on the various studies carried out by the Admi­
nistrative Staff College of India, Hyderabad. 



2. Integrated Nutrition Planning 
Models 

This report attempts to logically analyse the different 
activities, and decisions of the various programmes (govern­
mental and non-governmental, sectoral, and other cate­
gories) as these have a bearing on the nutrition status of the 
society. To start with, the fundamental question of prescrib­
ing the minimum nutrition requirerr.ents should be clarified 
in terms of the criteria for such prescription, along with the 
objectives and the present state of knowledge. This report 
subsequently deals with formal approaches to integrated nu­
trition planning, using systems approach. 

The nutrient supply, for this, has been viewed as a 
multi-stage process involving the production of different 
items, processing, trade, and distribution. The exercise 
should, in this case, focus on meeting the aggregate nutrition 
requirements, by designing proper policy intervention sche­
mes affecting the above constituents of an effective supply 
system. 
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The broad categories of intervention affecting the nu· 
trition system include the following : 

(a) Types (by variety and quality) of agricultural in· 
puts - quantities and prices 

(b) Procurement. trade, and pricing operations for 
agricultural products so as to achieve the desired 
food production 

(c) Public distribution and other modes of supplying 
different varieties of food items. and their pricing. 

(d) Integrated health and environment and other sys­
tems- so as to increase the efficiency of utilisa­
tion of nutritional intake 

(e) Information dissumination. including training, and 
skill formation 

(f) Differential policies of supporting 

(i) Consumption in different age groups, 
' (ii) Production activities in various regions by 

different classes of farmers. 

(g) Regulation on acreage allocations and procure­
ment operations 

(h) Buffer stock policies ; public distribution system 
(quantity and pricing extensity and intensity of 
intervention ) 

(i) Integrated health, nutrition, family welfare, and 
education programmes 

(J) Supplementary foods. and feeding programmes. 

The intervention strategies should aim at' an integrated 
approach affecting both the producer and consumer systems 
at macro and micro levels. The intervention should be so 
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optimally designed to bring about, behavionrally, a reproach­
men! between the desired socio-economic objectives and the 
existing realisation of the same. The analysis for designing 
the intervention can best be done by examining the decision­
making process by different units in their production and 
consumption behaviour under differing sets of available alter­
natives and information associated with the decision making 
processes. 

It is desirable, therefore, to relate the nutrition interv­
ention programmes with the desired health status of the popu­
lation, rather than simply with the desired nutritional status, 
since the health status has greater relevance to the societal 
status and welfare. It is well-known that there is a tYpe of 
cyclical relationship, to some extent, between the nutritional 
status in a period and the general health status of an in­
dividual in the same or subsequent period. 

Since the body resistance is related, among others, to 
environment, which includes sources of infection-such as, 
air, water-and hygiene, it is necessary to examine the relative 
impact of intervention in one or more forms affecting the 
envir:mment. This is also needed to ensure greater Utilisation 
of nutrient intake. Thus, schemes like the protected water 
supply, sanitation programmes, etc., deserve more attention. 
Hence the question arises as to which programme, or combin­
tion of programmes, is most effective to improve the nutritional 
status. In order to know the answers, one has to attempt est­
ablishing the empirical relationship between nutrition status 
and different combinations (by type and intensitY) of interve­
ntion programmes. That is, we may require different functional 
relationships (may be linear or non-linear) between Nt and 
different combinations of Vis. The differential imputs of 
Vis and the statistical significance of the same can be depic­
ted by proper estimation of relarions. However, for policy 
purposes, it is necessary to make a choice of intervention 
programmes under the cost -effective criterion: find the sche­
mes which cost the least to achieve a desired target of nutri­
tional status. 
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In an integrated approach, we are required to consider 
the total set of instruments for achieving the nutritional 
goals. It is quite likely that the fiscal and administrative 
costs involved in using this approach are significantly less, 
compared to nutrition intervention programmes carried out 
only by direct intervention in cie:nand and supply sub-sys­
tems. A single comprehensive optimisation model, with the 
objectives of cost minimisation and using the functional 
relationships, targets of nutritional intake and status, 
budgetary and other constraints relating to traditional fac­
tors, policy intervention limitations, etc, is ;ndeed a formida­
ble task for computational purposes. It is meaningful, there 
fore, to approximate such a model by ciecomposing it, with­
out losing the integration aspects, into smaller sub-models 
which can be employed separately, and then integrate them 
later in a consistent manner. 

For this purpose. it is advisable to isolate the inter­
vention programmes, which, in a sense, are indivisible with 
respect to individuals - like nutrition education, sanitation 
and preventive medicines, natural betterment of disease re­
sistance by improving quality of water, etc. The program­
mes can ·t-hen be designed by using the cost-effectiveness 
analysis. 

It is possible to formulate a comprehensive model to 
arrive at optimal nutrition intervention policies. This could 
be accomplished in the following manner : Formulate an in 
put output frame in respect of each possible intervention 
sub-system, for instance, school feeding, processing of foods. 
etc. When inputs ,are in terms of economic parameters like 
prices of commodities, and other ·inputs (like labour, etc) and 
outpu.t.~ are (linear) functions ~f the resultant nutrient gain 
(in ~ect of different nutrients) in terms of, say, some of the 
an.thronametric f~a.!u!es,;"..Once this frame is arrived at, opti­
mtsatign. models incorJ{orating the least cost objective, and 
inp{it-output relations as well as other relevant constraints 
can be worked out. Howe·{er, it will have .to obtain the in 
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put output relations using the existing knowledge. Hence, 
the need for formu:ating models which can reasonably app­
roximate the above type of general model. 

Now, we turn to the type of features we would like to 
impose in the formulation. The first system pertains to acco­
mmodating some of the important traditional consumption 
factors so as to ensure that the solution prescribed by the 
model is not far away from the existing system. The minimal 
quantities to be consumed in the case of some of the essential 
items for various age, sex, occupation groups are prescribed 
in this part of the constraint system. The second part of the 
structure ensures that the effective consumption (affected by 
various intervention strategies, etc} meets the physiologically 
required nutritional intakes considering age, sex. and occupa­

tion (in case of some nutrients, prescription of maximum 
consumption limits may also be necessary}. Thl! third part 
of the constraint system e1sures that the effective supply of 
nutrients (considering both production anci imports} meets 
the effective demand for nutrients. Various natural constra­
ints like the non-negativity of quantities involved will be 
operative. 

Demand function may be linear or non-linear in the 
arguments, income, prices of commodities. substitute com­
modities price, issuP. price, and dummy variable representing 
the cultural, social, and other factors. Production function 
may be expressed in terms of commodity price, price of the 
substitute commodity on the production front. support price, 
if any, procurement price, input prices, and the quantity of in­
puts provided, and a dummy variable representing the institu­
tional parameters like the size of land holding, etc. It may 
be possible that some of the administrative and legal reforms/ 
sections turn out to be as effective as the intervention srta­
tegies via prices, etc, in affetcing, particularly the production 
system so as to satisfy certain requisitioned properties. 
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As one would notice, the problem is very complex for 
mathematical modelling and computation. Broadly, though 
a single monolithic formulation may be possible, it poses 
significant computational difficulties. Therefore, we prefer to 
arrive at an integrated formulation via various inter-connec­
ted sub-models. The following block diagram indicates the 
comprehensive system. Various institutional factors like land 
reforms, alternate systems of feeding programmes for vulnera­
ble age groups, and marketing systems, etc, need to be 
examined carefully; some of these may be brought into the 
formal models later. Similarly level of disaggregation, both 
in the consumer system (in terms of classes of farmers, 
regional demarcation, etc,) and production sub-system needs 
to be examined and incorporated in formal models. 
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Integrated Model 

INTEGRATED NUTRITION MODEL 

t I t 

I ! I 

I I Algorithm I I 
I I 
I I 

Aggregate Demand/ Aggregate 
Consumption Production 
System Model System Model 

I t I t 
I I I I 
! I ! I 

Household 
Farm level 

consumption 
cecision model decision model 

From the flow chart, it is clear that an integrated model 
should accommodate the decision models at each of the four 
units-household, farm level, aggregate demand system, and 
aggregate production system. Also, the interactions-fJedback 

need to be explicitly recognised. 



ANNEXURE 

Formulation Of Biological Demand-Baaed Optlm!aing 

Models 

The mathemat:cal optimisation model given in Chapter 
V of the report inCorporates certain simple cases of the 
problem of attainment of nutritional goals with respect to a 
standard man. Generalisation of these models to cover the 
planning for intervention strategies with respcet . to various 
biologically defined species of J:ersons and I or age-groups 
under specified sex, work and climate classifications can 
be carried out. The main problem, however, will remain as 
one of finding the input-output relation between nutritional 
intakes and physical growth activities for each of these clas­
sifications of human population. 

In a dynamic frame, as one would expect in case of any 
system, the initial conditions of the system governing the 
take-off and/or terminal situations, that is. in case of health 
and nutritional status of humanbeings, the genetic charac­
teristics inherited. from the parental genes, and more speci­
fically and crucially on the state of health of a pregnant wo­
man before delivery, is very important. The irreversability 
of certain effects of deficiencies in the health status of t~.e 
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baby in the earliest childhood age prevails to a large extent, 
but there is no denial of the fact that some major effects like 
that of blindness due to deficiencies of Vitamin 'A' are 
avoidable. Certain other growth characteristics like bone 
format:on under varying nutritional intake possibilities, given 
an initial status or statute of the body of the child are not 
quantitatively investigated; and hence it is difficult to ac­
commodate, in the mathematical models, the exact relation­
ships and thus the difficulty in arriving at accurate prescrip­

tion of nutritional intervention strategies still presists. We can 
take, let us say, N age-groups spreading throughout the span 
of life of a human being, M physical characterstics, and Z 
number of nutrients affei:ti ng the physical system. It is 
desirable to find out the impact of varying of levels of intake 
of one or more of these nutrients on one or more of the cha­
racteristics in different age·yroups. Obviously, this is a very 
complex problem. If this type of information is available 
(hopefully researchers will concentrate in the next two 
decades on this). it will be possible to evolve efficient opti­
mal nutrition intervention strategies under varying objectives 
and goals. We can easily see that the structure is that of a 
dynamic multi-period non-linear optimisation problem. 

The discussions that follow deal with the role of various 
nutrients during the life cycle, highlighting the consequences 
of the absence of different degrees of the same, the factors 
contributing to the determination of nutritional requirements, 
under certain normal conditions of the specification of 
nutritional requirements, etc. Some of these discussions 
are not necessarily of use in the mathematical · models. 
These will help in evolving policy intervention stra­
tegies on a qualitative logical basis given the criticality of 
lack <lf certain nutrients in different stages of grouth of a 
person. 
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Nutritional status at [ ] 

rj lt) - f,j (t) I F2j (t) I • • • •••• ·fnj (t) 
time t of individual i j I' 

also, (; (t) = f: [ t, { f: (t-~) } c(t), I (t) 1 -(1) 

Where c (t) is intake, and I (t) a parameter depicting gen­
etic character and /or· infuence of infection or other diseases 
when (1) is recursively worked backwards, the impact of 
parental genes and statue of inital health are seen to have 
impact for subsequent periods. 

More generally, (1) can incorporate the inter-dependen­
cies of different f 1 (t)'s for an individual. 

r! ct>= r! [ t. r! c-1>. rL,j ct>. c ct>. l(t>] 

Since C (t), the nutritional intake vector (c 1 (t).c2 (t) .... (t) 
has differential impact on f depending on the choice of com­
binations of c1 s, we need to have 

at; l)f, 
8c1 , .............. , 8Cm 

These expressions are rather difficult to arrive at numeri­
cally. If there is a well-defined desirable set of· nutritional 
characteristics in each group for persons with specified racial 
background, sex, occupation, and climate conditions, the pro­
blems of optimal nutritional intervention strategies is soluble 
by obtaining solutions to the following type of optimisation 
problem for each specific age - group (assuming the 
intervention strategies continue for the successive ages) 

Min Ji =I f 1 (t)- -f,(if (. j = 1,2, .... n 

with respect to 2 set of parameters (controls) C (t), I (t) 
etc .. subject to the behavioural/physiological interdependency 
relations-

i) fi (t) expressed explicitly with reference to the 
specification (1) 
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ii) Ck (t) = C• [ I(t), P(t), P0 (t), H(t)]. k=1,2, •... r 

iii) f 1 (o) = f; 0 , J = 1,2, ...... n 

It may be note:! th3t C k can be food consumption quantities 
or nutrients of different types (the index set of k 
will obviously vary depending upon the choice of one or the 
other type of specification) with the difference that the policy 
interventions in the first case are in terms of pricing, income 
and other policies so that the effe:tive consumption meets 
the requirements of nutritional status. 

Since the specifications of requirements according to ideal 
nutritional status and also empirical establishment off 1 's in 
(i) are still open problems for nutritionists, we may have to 
satisfy ourselves at this stage with an approximation. 

The minimum physiological requirement of a nutrient 
has been traditionally defined as the least amount of nutrient 
that will prevent symptoms of clinical signs of nutrient defi­
ciencies, maintain bio-chemical levels in tissues and tissua 
fluids commensurate with a normal health state of the body 
and mind, and maintain normal physiological function. To 
quote Olcott (1978) : "Primarily we need proteins, fats, 
carbohydrates, and. in smaller amounts vitamins and minerals. 
But these categories can be broken down to fifty or sixty 
separate items necessary for optimal nutrition. We do not 
know what 'optimal' means for man. Goal choices are : fast 
growth, atheletic ability, resistance to disease and toxins, 
mental health, and longevitY, all reasonable goals; but we 
simply do not know if they require the sama relative nutrient 
intakes". 1 There are mainly two difficulties in the measure­
ment of requirement of nutrients : (i) the variety of criteria 
(as stated above) that have to be taken into account when 

1. Ole 1t H S (1978) : What is known about human nutritional needt 7 
Anu:rican Joutn•l of Agricu/tur•l Economics. 60.6 pp. 800·802 
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recommending a suitable number or range of given nutrients, 
for instance, the problem of lumping of a vector of parameters 
into a scalar measure; (ii) the intra-individual and inter­
individual variations in the requirement of nutrients for a 
given physiological population group. 

Apart from these, the other factors which bring in distor­
tions in the accuracy of determination of nutrition require­

ments are : 

a) All symptoms and consequences (using clinical/ 
anthropometric or bio-chemical methods) of defic:ent 
of one or more nutrients are not fully known in 
medical sciences; the several metabolic functions of 
a nutrient make it difficult to decide which function 
should be tested and whether the test provides the 
most appropriate index of the impact of the nutrient. 

b) Individuals, overtime, adapt to reduced intakes when 
the reduction is in a certain range and the impact of 
the reduction may be difficult to measure, and is also 
function of the length of the period over which the 
reduction occurs. 

c) Metabolic inter-relationships exist between nutrients 
to the effect that the requirerr:ent of one depends 
upon the level of intake of another. The functional 
inter-relationships are not clearly known. 

d) The body has a capacity to store some nutrients. 
particularly vitamins which are subject to seasonal 
fluctuations in supply. A slight deficiency of a iwtri­
ent might go unnoticed due to a state of compensa­
tion by the body when reserves are diminished. It is 
difficult to specify accurately the level of nutrient 
intakes that will maintain body stores at optimal 
levels. 
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Given these salient features that need to be taken into 
account wherever meaningfully accurate estimates of minimal 
nutrition requirements of an individual or class of individuals 
with given description of characteristics are to be prescribed, 
the problem still remains a complex one, and more so when 
certain important aspects (like physical environment includ­
ing sanitation, infectious diseases etc.) affecting the utilisa­
tion of nutrients are to be treated as fixed and given 
parameters. These environmental factors are also very impor­
tant whenever they are not expected to undergo changes in 
the period for which the prescribed nutritional requirements 
are taken as targets for interventionist schemes affecting the 
nutrient supply and intake in the community. Since the 
ultimate objective of such intervention schemes in the context 
of public policy is to achieve certain desired nutritional (more 
generally, health) status of the community, we cannot confine 
ourselves to the prescription of nutrier.t requirements assum­
ing perfections of the environment (i. e. of complete absorp­
tion of nutrient intake). Also, we need to examine whether 

and to what ex!ent the intra-individual and inter-individual 
variations in nt:trition requirements as noticed on a daily or 
weekly basis are relevant for planning nutrition intervention 
over periods like a few years. 

The greatest pitfall lies in the use of recommended 
intakes for comparison with consumption figures and then 
making judgment on the nutritional status of the individual. 
Measured intakes of nutrients can only be compared with 
physiological requirement levels, given the estimates of pro­
bability of deficiency. Since the intake of nutrients as well 
as the physiological requirement of nutrients follow certain 
different probability distributions, the design of an observation· 
experiment on the intake of nutrients for an individual with gi­
ven characteristics need not hold good for a group of individu­
als with heterogeneous characteristics even if they belong to 
the same age-sex occupation group. However, in order to get 
an understanding of the process and to estimate under nouri­

shment, it is worthwhile to examine the pro~erties of an 
approximate probability distribution which might govern an 
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individual's nutrition requirements over different time periods 
and of a reasonably homogeneous groups of individuals in a 
period of time. 

To sum up, the state of present knowledge 
inadequate to prescribe the minimal nutrition 
for different types of individuals. Also, the 

is thoroughly 
requirements 

alternatives 
suggested by some for correcting the traidtionally used speci­
fications of nutrition requirements are based on weak foun­
dations and are unacceptable for the purpose of policy 
planning and aimed at betterment of the nutritional status of 
the affected sections of the society. The estimation of the 
magnitude of poverty can at best be guided only partially by 
the nutrition norms. Further research work on the relevant 
issues in nutrition science should be taken up on a top 
priority basis. 



3. Nutritional Aspects of Food policy 

The objective of this study is to analy3e in retrospect, 
and in contemporary features, the bearing of major compon­
ents of food policy on nutrient availability and intake by the 
population. The study addresses itself to pre-independent era 
as well as the subsequent developments. The major compon­
ents have be3n analysed and qualitative inferences drawn 
from the analysis. The broad observations are summarised 
below: 

(i) Historically, the prime emphasis of the food policy 
was on the quantity dim!msions of food consumption; this 
was consistent with the chronic state of sh01·tage of food­
grains in the country till mid-seventies. Until the Fourth Plan, 
explicit recognition could not be accorded to nutritional as­
pects of food policy, probably due mainly to shortages of 
foods interms of quantity. Even after incorporating the nutri­
tional dimensions of food policy in the Five-Year Plans comm­
encing from the Fourth, it is apparent that concerted effort was 
not made to progressively eliminate the nutrition gap. A number 
of schemes are operated by a number of departments simul­
taneously in different areas in the country; there seems to be 
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no systematic pattern in identification of priorities in terms 
of geographic location and target groups for nutritional 
development, with t~.e resu It that the scarce resources are 
thinly spread. At present, the nutrition sector stands as a 
residual component in the five-year plan formulation. 

(ii) (a) The pricing policy, especialiy the procure­
ment prices for food commodities have to be carefully desi­
gned to encourage the augmentation of nutrient supply 
effectivelY at the farm production level; this can be done by 
evolving prices in favour of nutrient-rich commodities/ 
varieties within specific commodities. 

(b) A study of earlier agricultural policies reveals that 
the nutritional dimension of this policy instrument can be 
made positive, if the support prices were announced early 
which cover the cost of production; these prices should be 
offered to the producers who adopt high-yielding varieties 
and seeds of high nutritive value. 

(c) We recognise that !the quantity as well as the 
price of procurements have impact on production (and also 
consumption). The optimal policies reserving commodities 
to be covered for governmental procurement along with the 
quantity and price specifications can be derived after formula­
ting models governing the production and supply of nutrients 
(for different classes of producers,' if need be) in terms of 
these variables. among others. However, there are other 
intervention mechanisms like :guaranteed price scheme, crop 
insurance etc, which also have significant impact on pro­
duction in that they reduce the risk factor governing the 
behaviour of producers. 

(iii) The public distribution system has to be stabilised 
and strengthened, and should have the following aspects 
carefully incorporated with special attention for vulnerable 
groups: 

(a) The areas for constant public distribution of food gr­
ains need not be concentrated only in urban areas: priority 
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should be given to those pockets in which significant nutri­
tion gaps are identified. 

(b) The pricing of food commodities through the public 
distribution system should be the reverse of the policy sugge­
sted for procurement, namely, lower price for commodities 
which have greater relevance to bridge the nutrition gap (by 
increasing the effective consumption at lower prices). 

(c) Coverage of food items should be more compreh-
ensive so as to supplement the nutrition requirement in differ­
ent areas more effe=tively: obviously, the list of items to be 
covered and the quantities to be distributed have to differ from 
one region to another depending upon the assessed nutrition 
gaps in magnitude and type. 

(d) There should be a long-term policy of commitment 
regarding the distributions of foodgrains with the aim of pro­
gressively reducing the nutrition gap partially: the portion of 
the gap that needs to be elimina:e:i using this intervention 
mechanism should be arrived at af:er assessing the existing 
magnitude and type of nutrition gaps and the estimated 
impact of other direct and indirect intervention strategies 
(like rise in real incomes, changes in relative prices, health 
facilities, and preventive medicine, nutrition education, etc). 

(e) Special categories of food items catering to specific 
age groups, especially children, must be channellised through 
a distribution network in order tp re:luce the long-term costs 
of mal-nourishment to the society: similary, on a priority bas­
is whenever drought situation or other seasonal and periodic 
shortages occur, necesaary augmentation in the food supplies 
should be made, particularly to meet the increased nutrition 
requirements of pre-school children and pregnant and lacta­
ting women. The experience of, and subsidy scheme for, the 
pregnant women in countries like Britain may be relevant and 
should be carefully examined. 
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(iv) The state of prevailing knowledge is inadequate to 
prescribe the minimal nutrition requirements for different 
types of individuals. Also, the alternatives suggested by some · 
for correcting the traditionally used specifications of nutrition 
requirements are based upon weak foundations and are unac­

ceptable for the purposes of policy planning, and moreover 
aimed at the betterment of nutritional status of the affected 
sections of the society only. The estimation of the magnitude 
of poverty can at best be guided only partially by the nutri­
tion norms. Further research work on relevant issues in nutri­
tion science is therefore urgently called for. 

(v) The poor are not attached to inferior cereals/millets 
because of palatability or things like that, but their menu is 
mainly affected by price mechanism. The issue in produc­
tion system is how best to maximise the quantity and quality 
of nutrients per unit land per season at a least cost. The 
need to activate inferior cereals (as suggested by some) 
production should be selective, and these may not be pro­
duced (unless HYV varieties are brought in) at the expense 
of cereals. 

(vi) Improving the network of dairy farms will enable 
the proper and judicious distribution of milk. Apart from 
this, animal husbandry schemes have been introduced to 
ensure the optimum (improved) yield and better health to 
the animals. Following the Anand pattern, and adopting 
the cross-breeding programme of animals, it is worthwhile 
to de1elop milk production as a subsidiary industry in rural 
a1eas. The programme should be aimed at small and margi­
nal farmers by giving the necessary facilities in view of the 
lack of purchasing power of the lower income groups in rural 
areas; what is more, this also generates employment. 

(vii) Some measures like fortification of foods with 
specific desired nutrients, and processing and preserving of 
foods to make even the availability across regions and in 
different priods are also necessary. In order to evolve specific 
programmes in this direction, the identification of nature and 
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extent of nutritional deficiencies in different regions by 
different classification of the population is needed. 'With this 
information it should be possible to arrive at a combination 
of factors in terms of commodities to be covered in public 
distribution system and other supplementary programmes like 
fortification, quantities and prices at which these are to be 
supplied. 

(viii} The present method of allocating food stocks from 
the Central Pool to States is not based upon food and nutri­
tion gaps in different States, and guidelines can, therefore, 
be issued so that these factors are also taken into account, in 
addition to administration and political considerations. 



4. Co-ordination, Monitoring and 

Evaluation 

Supplementary Report 

n.e purpose of this study is to examine the salient feat­
ures of implementation of nutrient programmes. It is of 
interest to analyse the practical features governing co-ordina­
tion at different levels of the multiple nutrition programmes 
simultaneously being implemented by varicus departments. 
Closely related to this aspect is the data-base and informa­
tion system for administrative decision-making. Accordingly, 
the efficacy of the existing monitoring and evaluation systems 
of the programmes needs to be carefully reviewed. It is consi­
dered an important feature of the integra ted n!Jtrition plann­
ing, since plannong is not supposed to confine itself only to 
formulations of different plans and resource allocation but 
is also concerned with the constant review of plan perfor­
mance to enable remedial steps at the planning and imple­
mentation levels for co-ordinated development. Whereas the 
formal optimisation models developed elsewhere under the 
stuEiy are useful for rigorous planning purposes, they would 
not suffice for effective integrated nutrition planning. Hence 
the need for this separate supplementary investigation. 
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The monitoring function generates information base:! on 
improved quality of decisions, mainly in respect of ineffective 
implementation taken to reduce costs and time to minimal. 
The evaluation of programmes can lead io proper future 
planning so as to optimise the scarce resources. Co-ordina­
tion can be treated as a process of decision-making based on 
a set of guidelines and information derived from monitoring 
and evaluation. The value of information may be defined as 
the net gain in resources for attaining specific levels of nutri­
tion development. 

It appears that there are at least two steps needed to meet 
the situation at an early stage. These are: (1) setting up of a 
Directorate of Monitoring and Evaluation under the Social 
Welfare/Food Departments for constant feedback on the effi­
cacy and progress of programme, and (2) evolving the nece­
ssary procedures and proforma for monitoring and evaluation 
with necessary frequency of processing information. Close 
rapport with the State level .machinery for monitoring and 
evaluation is needed to ensure that the State governments 
take effective steps in this direction. If necessary, subsidy by 
the Union Government may also be provided for strengthening 
the monitoring and evaluation units at the State level. 

It is h'ghly desirable that the monitoring and evaluation 
activities are centralised under one Department (either Social 
Welfare Cepartment/Food Department or Planning Depart­
ment) in order to ensure proper implementation and realisa­
tion of ob;ectives in the context of multi-department involve­
ment in implementation. In this case, it is essential that the 
planning f,mc.tion is centralised so that policy objectives and 
guidelines are evolved in common for all the implementing 
Departments/ Agencies. The functions of the Co-ordination 
Committee should be seen in this light. 

The srngle most important factor that emerges through a 
proper co-ordination is the surveillance of poverty and quan­
tative assessment of the type and degree of malnourishment/ 
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poverty. This is particularly important considering the fact 
that the poverty line concept in lnd1a is based on nutrition 
intake volume. 

More important than the specific composition of the co­
ordination committee is the working arrangements : the 
number of meetings, the type and number of issues dealt, 
degree of participation (number of members participated in 
meetings, etc.), the efficacy of implementation of decisions, 
and access to new information (including monitoring and 
evaluation reports). It must, however, be noted that various 
inter-departmental/institutional communications (in the form 
of GOs, DO letters and circulars) are only partial substitutes 
for any reduction in transactions in Co-ordination Committee 
1\!.eetings. But these cannot be the adequate substitutes for 
periodic co-ordination meetings, followed by effective imple­
mentation of collective decisions. 

It may be observed that although the State-level co-ordi­
nation committees are generally constituted, the meetings are 

not held every quarter as suggested in the Report cited 
above. Also, the feedtack information system (expected 
via monitoring and evaluation activities) is very weak, thus 
rendering some of the tasks of the committee impossible to 
fulf;l. 

There is thus need for improved co-ordination between 

the Departments, Agencies both at the Central and State 
levels. The conventional approach categorises most nutri­
tion programmes as independent set of activities, often in 
the form of distribution of foodstuffs to appease a few groups 
of vulnerable population. The costs of these programmes 
are considerable, and the benefits are either assumed to ac­
cru~ automatically or not properly monitored. An important 
desirable d~parture in the approach towards these program­
mes, espec:ally at the planning stage, is to integrate these 
as important inputs strongly linked to other parameters of 
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socio-economic development, especially the potential to raise 
human capital leading to higher levels of labour producti­
vity. The economic benefits due to improved nutrition sta­
tus discussed in the Main Report (Demand for Nutrients) 
advocates the need for this approach. 

From the operational development planning view point, a 
quantitative assessment of poverty reduction over time in 
different areas is a very useful exercise. This can be properly 
carried out only after assessing the socio-economic conditions 
with special reference to intakes of nutrients. This co-ordi­
nated effort in this direction is very relevant. For this pur­
pose, it is desirable to constitu:e a high-power Nat'onal Com­
mittee on Nutrition, with the Prime Minister as the Chairman 
and all Secretar'es of all economic Ministries/Departments 
and those dealing with different nutrition programmes as 
members, so a~ to ensure effective co··ordination. Alterna­
tively, the National Children's Board (formed in 1974) can be 
made to take more effective steps in co-ordinating program­
mes relating to children which form the main thrust of the 
activities; th"s would require the strengthening of the Board 
with skilled manpower, and organising a relevant data-base 
system enabling effective decision-making. Constitution of 
a sub-committee which can serve as a Standing Committee of 
this National Committee would be useful, so that it can meet 
at desirable frequencies. 

The functions of the aforesaid Co-ordination Commit­
tees should include co-ordination, both at the planning 
level and implementation levels. Given generally the 
financial outlay of resources by the Planning Commission/ 
Finance and Planning Departments, the Commitlees should 
attempt to obta:n optimal utilisation of organisational, 
administrative, technical, and raw material inputs under 
different programmes, and continuously upcate information 
based on monitoring and c::~ncurrent evaluation. This 
would facilitate getting over the possible bottlenecks in 
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implementation, taking corrective steps in operational plan­
ning of activities and properly assessing the results. 
The accountability will be considerably greater in this appro­
ach than with the prese;·.t arrangements of co-ordination. 
Invariably experts from nutrition and social sciences should 
be associated closely, especially ir. the planning, monitoring, 
and evaluation exercites, both at the Central and State levels. 

This is to recognise that various seemingly non-nutrition 
programmes like provision of protected water supply, drain­

age facilities, expansion of preventive medicine schemes, 
improved medical facilities, etc, have as much a bearing on 

nutrition status as some of the nutrition feeding programmes. 

The recognition thus accorded would imply that in various 
Co-ordinaticn Committees, whether, at State level, project 
level, or national level the concerned ministries dealing with 
the programmes/projects having signiricant bearing in nutrition 
status should be involved. Thus, a number of Ministries/ De­
partments like Panchayat Raj Department, Ru:al Development · 
Department. Hea:th Department, etc, (depending upon the 
inclusion of different functions under different Ministries/ 
Departments) should be represented in t~.e Co-ordination 
Committeas. It is essential that necessary information, mainly 
based on surveys, monitoring and evaluation activities regar­
ding different schemes in operation is made available to the 
Co-ordination Committee in order that its functioning is 
effective and a co-ordinated effort be mada to maximise the 
nutrition benefits for a given total set of resources alloted to 
various Departments/Ministrie;;. 

An important and useful aspect of co-ordination at the 
sub-State levels (like at the Block/District/Project Specific 
areas) would be to combine the training programmes for the 
middle and JUnior level functionaries with the co-ordination 
meetings. 

' 
The important pre-requisites for an effective co-ordina-

tion may be summed up as under : 
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1. The political will and administrative commitment to 
achieve improved results- results not based on expen­
diture statistics, resource allocation indicators, but based 
on factual information relating to type and magnitude of 
nutrition benefits (whether based on clinical, anthropo­
metric or other measures of improved nutrition status- or 
as a next approximation, to improved intake of nutrients 
by target groups) ; 

2. Proper composition of the Co-ordinaticn Committee re­
presenting various departments/agencies involved in 
policy formulation and implementation of schemes which 
have direct and indirect bearing on nutrition status of tar­
cat groups ; this would also include proper selection of 
the Chairman of the Cnmmittee, mainly based on his 
status in the Government so that the Chairman can ef­
fectively control various activities and give directives to 
various departments and other agencies; 

3. Information-base for decision-making is an important 
consideration fOr effective functioning of co-ordination 
activities. The availability of dependable and timely data 
based on various surveys, monitoring, and evaluation 
activities on time; this includes evolving feedback infor­
mation systems for proper planning and implementation, 
and timely action for corrective measures; 

4. The frequency of meeting should be need-based, that is, 
depending upon the type and intensity of different activi­
ties and seasonality, the meetings should be held; it 
appears that quarterly mP.eting is a must for any effective 
co-ordination. 

In order to evolve effective methods of monitoring and 
evaluation of nutrition programmes, it is essential to clarify 
precisely the short-term and long-term objectives of nutrition 
programmes. Closely linked with this aspect is an assess­
ment of the criteria for identification of geographic regions 
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and sections of population being covered under nutrition 
programmes of different types, either directly or- indirectly, 
that is, through applied nutrition programmes or through 
other nutrition intervention strategieJ including betterment of 
environment via protected water supply schemes and sanita­
tion, etc. The criteria could be of three types: (i) based on 
the physiological, and/or (ii) socio-economic parameters, 
(iii) administrative and political choice. The last consideration 
applies to the higher level of decision-making in terms of 
choosing the geographic regions for the operation of one or 
more of nutrition programmes and also possibly to set 
certain guidelines in terms of possible choice of criteria 
under (i) and/or (ii). However, even after the guidelines 
are available, certain amount of judgment is inevitable in 
operationalising the criteria either using physiological specifi­
cations or the precise observance of socio-economic features 
while selecting various groups of beneficiaries under diffe­
rent nutrition programmes. 

There are mainly three aspects of monitoring and evalua­
tion: 

i) - Managerial aspects : Monitoring ani! ·evaluation 
should provide information on implementation in relation 
to project planning and its objecti\es, identify the bott­
lenecks. if any, and also suggest ways in which.tt.e pro­
ject mal)a_gement can be .taking remedial actions on time. 
Experierce shows that very few managers. are highly 
committed to monitoring to improve the systems. through 
feedback information. Also, information produ.ced by the 
monitoring units is not always of the same quality and 
its timing is also not always as per the proje::t manage­
ment requirements. Excessive information irrelevant to 
management needs often dissuades the potential users 
from proper utilisation of neces~ary data. The need for 
·elo'olving the key· indicators- for·project .monitoring an j 



35 

also giving the highest priority to the timeliness and dis­
semination of information is obvious. 

Evaluation consisting of an analysis of the case of suc­
cess or failure'of different components cf the project im­
plementation is necessary to improve the on going as 
well as future efforts. 

ii) Technical aspects of monitoring Judgment 

of the composition of key indicators is an impor­
tant prerequisite for maintaining reasonable quality of 
data/information. Very elaborate q'uestionnaire often 
erode the goodwill and co-operation of the recipient of 
the questionnaire. The choice of proper sample size 
for information gathering is thus an important aspect of 
monitoring. Statistical analysis could be carried out 
only if the sample design is properly made. Estimation 
with relatively smaller sample size should be adequate 
in a situation where the target population is either from 
large or from reasonably homogeneous households. 
Transforming data into information is vital for an effec­
tive monitoring and evaluation system. This would 
warrant identificalion of requirements of information at 
different levels for decision-making. 

iii) Institutional aspects of monitoring In the long 
run. the creation of a monitoring and evaluation organi­
sation within the projects is highly desirable since this 
would not only provide continued information through­
out the life of the project but also provide more direct 
feedback to the management at significantly lower costs. 
Although the project managers are not expected to be 
very familiar with the techniques of monitoring and eva­
luation, the symbiotic relationship between the project 
management and the monitoring evaluation unit should 
be clearly recognised. 
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For monitoring purposes it is useful to.define the project 
Inputs, project effects, and project impact. Monitoring would 
confine to gathering of information on project inputs, out­
puts, effects, impact, and also of complementary activities 
that are critical to the attainment of the objective of the 
project. 



5. Demand for Nutrients 

The purpose of this study is to analyse the consumption 
behaviour of different food items for the last few years for 
Tamil Nadu as a whole, analyse the household survey data 
collected under regional Tamil Nadu Nutrition Project study 
in order to examine the determinants of intake of nutrients 
and provide demand projections for nutrients and food items 
until 1986-87 for the State as a whole, and on District-wise 
basis. Some of the major observations are summed up 
below: 

a) Analysis of per capita nEt availability of food 
items (1966-67 to 1978-79) : 

An analysis of per day per capita consumption (approxi­
mated by per day per capita net availability) of different food 
items in Tamil Nadu for the period 1966-67 to 1978-79 indi­
cates the following : 

i) The consumption of rice has been increasing, whereas 
that of wheat does not seem to have any positive trend. The 
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consumption of ragi is nearly stationary. But the overall per 
capita consumption of the cereals as a whole increased mar­
ginally in this period. 

ii) Among the non-cereals, only sugar consumption 
seems to have marginally increased. The trend of all others 
was either stationary or downward. In the latter category, it 
is important to mention that a disturbing trend is taking place 
in the case of milk and fruits. The State which is already sig­
nificantly deficient in respect of Vitamin 'A' can ill afford this 
situation. Considering that common man's fruit like banana 
has considerable Vilamin 'A' component and considering the 
potential for improving milk production it appears that s~eps 
are required to increase the production and consumption of 
these items. The horticulture department can play a vital 
role in this direction. 

iii) The balance at aggregate level Tamil Nadu State 
imports about 7.5 per cent of food items only, amounting to 
about 9 lakh tonnes of foodgrains. It imports about 2.3 per 
cent cereals and 3.1 per cent of grams and pulses, compared 
to its own production, In the case of fruits and vegetables 
the imports and exports seem to be very negligible: Consi­
dering the fact that the per capita availability of fruits is dec­
lining over time, steps should be taken to import (along with 
necessary cold storage facilities) various seasonal fruits for· 
mitigating short-term problems of the near future. 

iv) In quantity terms, the availability of cereals account 
for 49 per cent. The total non-cereal foods available acco­
unt for 34.8 per cent and the remaining 16.6 per cent accoun­
ted for by animal foods. On an average, the per capita per 
day requirements of food is 974 grams, based on ICM R stan­
dards, while the availability is only 790 grams. However, 
the distribution patterns of these quantities is skewed. In ter­
ms of nutrients, en an average. 2048 k calories and 43 grams 
of protein per day per capita are available, as against the need 
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of 2,242 k calories and 45 grams of protein. The fulfilment 
of Vitamin 'A' requirement is only 64 percent of the need 
(2,545 I U). 

v) The gains in marginal increase in per capita per day 
availability of food seem to be mainly due to the declining 
trend in population growth rate since 1972-73, rather than 
due to any significant increase in the production of food 
commodities. 

Vi) It is estimated that, on an average, about 86 k 
calories and 2 gms of protein per day per capita are wasted. 
Although it is practically impossible to eliminate completely 
the wastage component, it is possible to reduce it. It is very 
useful to investigate the social cost-benefit implications of 
varving investment patterns for reducing wastage at different 
levels. From observations it is possible to identify the relative 
priorities in intervention in food processing system in reduc­
ing wastage. It emerges that improved food processing and 
preserving methods, especially in the case of perishables like 
fruits, are likely to be specially profitable and might justify 
investment in this direction for reducing wastage. 

-vii) The value of food items wasted, on an average, 
works out to about Rs. 350 crores at current prices. Even if 
10 per cent of this loss is invested in food processing by 
spreading the network of community canning and food pre­
serving centres with emphasis on processing seasonal fruits, 
will go a long way in Tamil Nadu nutrition programme, both 
in reducing wastages and in shrinking the nutrition gap in 
re~pect of Vit'!min 'A' apart from giving the benefit of impro­
ved and in~r:eased cpr.sumption. of food items to the society. 

We examined the determinants of intake of specific nu­
trients, such as calories, prctein, Vitamin A and iron .which 
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ara considered relatively cr:tical for the overall nutrition deve­
lopment. n.e socio-ecor.omic pararr:e:ers, as well as certain 
environmental factors which are applicable at the household 
level are treated as tt:e eligible set of explanatory variable/ 
causal factcrs. We have selected food (and total) expendi­
ture, education level, composition of the household in terms 
of number of adults and children, occupation, rural/urban 
location, vegetarian/non-vegeta•ian food consumption ha­
bits, and caste as possible multiple parameters. The main 
limitation of these investigations is that since the data base 
is drawn from a cross-section survey, and also since the 
sampling procGdure was not evolved with a view to isolating 
the relative effect. of different supplementary feeding progra­
mmes adminis!ered by tt.e governmental/voluntary agencies, 
we will not be able to assess the relative roles of various socio­
economic parameters vis-a-vis the feeding programmes. Se­
parate supplementary analysis basEd on fresh field data will 
be useful for drawing inferences on the nutrition intervention 
programmes. 

An exercife using a·:erage State income per capita at 
1970-71 prices, and altering it by 5 per cent rise, indicated 
that the per capita increase in calorie consumption per day 
could te of the orcer of 70 k calories. It must be noted that 
for every increase by a rupEe (at 1970-71 prices) in food 
expenditure at the household level, the improvement in calo­
rie consumption for household is around 2,300 k calories. 

b) Analysis base:! on statistical relationships : 

A number of multi-varied statistical relationships were for­
mulated in order to establish a linkage between different 
f~ctors regarding which data are available. Some of the rela­
tionships resulted in conforming our familiar notions and hy­
potheses, whereas a few others d:d throw light on intrinsic 
features of the consumption systems in Tamil Nadu. Also, 
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and non-economic par.arneters have been provided with this 
analysis. 

i) The relative roles of various 'economic and non-l!co­
·nomic parameters effecting the Intake of the main nutrients, 
such as "Calor res, protein, Vitamin A .and iron, are rather uni­
form among the nutrients; educafion pararr:eters, for tin! 
reasons discusSl!d elsewhere in the report, did not hav& an9 
:positive impact in influencing the intake of any of the nutri~ 

~nts. Food expenditure is the major 1leterminant of the 
intake of any of the nutrients.. 

ii) ln the estimated relations, the co-efficients 'C'Orres• 
pending to the food expenditure variables indicate that the 
marginal propensity to consume calories with additional ex­
penditure is considerably high and the amount of calorie'S 
derive:l comes close enough to the calorie av-ailable by choo· 
sing the low cast food items. 

iii) It appears that under the existing price structure 
and market mechanism governing the traditional food commo­
dities, unless drastic improvements in int:ome take place for 
the majority of the population. it is not possible to eliminatrl 
the nutrition gap as far as Vitamin A is concerned. Th& reme­
dy thus appears to lie in popularising the relatively lr~ss com• 
mon foods like drumstick leaves, in addition to adminiatering 
the dose of Vitamin A through chemical methods. 

iv) Combining the information summaris&d in Chapter 
II with the behavioural analysis governing the consumption 
of proteins, it appears that the protein gap can be automati• 
cally eliminated if only the calorie gap is eliminated. It, there• 
fore, suffices to focus attention on the nutrition deficiency 
in respect of calories; the equally important nutrient would 
be Vitamin A. 
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'111 Food habits, caste variables, and. education levers. cf() 
not seem to have any significant impact on the intake of any 
of the nutrients, for the same expenditure group, urban loca­
tion, however, does adversely affeet tl:le ~ntake of any of th~ 
nutrients. 

lrr order to assess the imprications of the varying prices 
and incomes during the period up to 1986-87. the functional 
relationships between consumption and these parameters are 
estimated and and also used for tfle projections in respect of 
food items, as a consequence of attainment of different 
levels by income and price variables. Tfle projections in 
respect of these explanatory variables are based on trend' 
method using time series data. An estimation of several 
forms of Engel curves was attempted; in order to capture the 
effect for income/expenditure in smaller intervals, the Engel 
curves were estimated for different expenditure groups. 

cJ Multiple Regression Equations : 

The cemand for cereals, rice, wheat, jowar, t:ajra, ragi 
minor cereals, and all cereals is estimated using the regre­
ssion model. 

The regression results regardinig afl tfle cereals, except 
rice and all cereals, are rejected for processing low corre­
lation co-efficient and insig,ificant co-efficients. 

In order to facilitate the analysis of demand for different 
food items under 'arying conditions governing prices and 
incomes, a number of linear and non-linear relations have 
been estimated. 

·Jt is found that the feed g~p is decreasing for all comm· 
· odities, excE>pt for fruits in which case the gap is increasing 

over a period 19130-81 to 1986-87. Rice, and grams and 
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lPUlses wo-uld ·become surplus in the years 198-3-84 ·and 
1982-33, respectively. wt:e~as the overall deficit of c-ereals 
would remain till 1985-86 with -a decreasing trend. The 
-surplus of milk is decre-asing and that of sugar is "increasing. 
The g3p of fish requirement ~mains almosl the s-ame over 
'the period. 

d) Interim Recommendations~ 

a) i) As regards trends in the net availabillW of different 
food and nutrition elements. it appears that Vitllmin A 
deficiency in Tamil Nadu, which is the second most impor­
tant nutrtion deficiency (the first being caloritl), is going 
to be on the increase, especially since there appears to be a 
declining trend in the net availabilitY' of milk and fruits. Ur­
gent steps. therefore, are needed to rectify this situation. 

ii) It is generally observed that if the calorie require­
ments are met, protein and iron requirements llr1! also automa· 
tically met. Th;s is not true as far as Vitamin A is concerned. 
Special attention is needed in this regard either in terms of 
artificial doses of Vitamin 'A' or augmenting the supply of na• 
tural foods, rich in Vitamin 'A' mainly leafy vegetables, fruits 
and milk. 

iii) The gains in marginal increases in per capita per 
day availability of food seems to be mainly due to a declinin!l 
trend of population growth rate since 1972-73, rather than 
due to any significant increase in the production of food com• 
modi ties. 

iv) It is estimated that, on an average, about 86 k ca• 
lories and 2 gms of protein per day per capita are wasted, AI• 
though it is practically impossible to eliminate completely the 
wastage component, it is possible to reduce it. It is very useful 
to investigate the social cost-benefit implications of the varying 
investment patterns for reducing wastages at different levels; 
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ties in intervention in food' processing systems rn reducing tlie> 
wastages. It emerges that improved fooa processing ana 
preserving metliods, especially in the case of perishables like­
fruits, are likely to be socially profitable and mfght jilstifV 
Investment in this direction for reducing wastage. 

b) i) Based on a number of considerations, economic and' 
non-economic, it is clear that the top-most priority in attend-· 
fng to nutrition problems should be acc-ordea to pre-school 
children. It is doubtful if some of thEf policies aiming at the· 
development of school going c-hildren comparee to the above· 
vulnerable age group liave any greater advantages, excep't 
that it is convenient to administer the problems in the latter 
casEf. However, when we recognise the· nee a for breast-fee­
ding of children uptil about one year, it is evident that the 
practical feasibility of implementing nutrition programmes 
aimed at the development of children in the age group 0 - 1 
year is considerably greater, if we operate viq proper feeding 
of lactating mothers. The child age group 1 - 4 years coula, 
however, be a problem for practical implementation of feed­
ing programmes in fhe absence of institutional arrangements 
for the distribution of different supplementary foods. This 
aspect can be overcome possibly through market mechanism 
by producing and supplying low-cost weaning foods. 

ii) The major determinant of number of days of [II ness 
of children seems to be the provision of protec·ed water 
supply. Thus, urgent priority nee:ls to be given to problems 
ensuring proper assimilation of the given intake of nutrients 
by childre·n. Preventive medicine, improved hygeine and sa­
nitation also fall in this category. Further studies d'ealing 
with disease, sp~cific determinants of illness rray be more 
us·eful if thEJ necessary data are available. 

iii) The calorie/protein content of diet consumed by 
children is a poor indicator of nutrition status of children, ar.d 
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much less the health status of children. This is mainly be­

,_:ause the food basket composition for Children is as important 
as the actual nutrition content of the basket. Again, the role 
and need for evolving weaning-foods becomes apparent. 

iv) The officially classified categorisation of castes in 
Tamil Nadu into backward and other groups did not help us 
to identify these parameters as relevant in determining the 
health status of children. Similarly, the food habits in terms 
of vegetarianism and non-vegetarianism also did not provide 
any significant explanation to the illness phenomenon. 

v) For the same income group, the source of earning 
does make a difference in determining the intake of nutrients 
by children; the children belonging to the working class fa­
milies are the worse-off, compared to those in other occupa­
tions for the same level of income, possibly because of the 
intra-family distribution of food in favour of the hear! of the 
household may be valid in many categories, but the relatively 
higher need in view of the occupation of the head of the 
household seems to adversely affect the residual available 
nutrition for the children, 

Vi) The popular belief that male children are preferred 
to female children does not seem to have any validity, at least 
in terms of consumption of nutrients. A disaggregated analy­
sis for the different socio-economic groups might, however, 

provide further insights into this problem. 
c) i) The urban location of a household does adversely 
affect the nutrition intake, compared to a household located in 
rural areas, for the same expenditure levels; the adverse impact 
of literacy possibly leading to occupation in an urban area also 

affects in the same way. 

ii) The marginal propensity to consume caloo ies is of 
the order of 2 300 k calories per additional rupee (at 1970-71 
prices) expenditure; the corresponding increase in the case of 
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proteins is about 50 gms, in the case of Vitamin A it is about 
60 I U, whereas in the case of iron it is about 34 mgms. It ap­
pears that the protein gap can be automatically eliminated if 
calorie gap is eliminated, and therefore, it suffices to focus 
attention mainly on Vitamin A. It also appears that under the 
existing price structure and market mechani3m governing the 
traditional food commoditie>. unless drastic improvements in 
income take place for the majority of the popu'ation, it is not 
possible to eliminate the nutrition gap as far as Vitamin A is 
concerned. The remedy appears to lie in the popularisation of 
relatively less common foods like drumstick leaves, in additi~n 
to administering doses of Vitamin A through chemical me­
thods. 

d) The food gap is likely to decrease for all commodities 
except for fruits in which case the gap is increasing over a 
period of 1980-81 to 1986-87. The overall deficit of cereals 
remains ti111985-86 with a decreasing tren:l. At the State 
level tor the major food;~rains the projections of gap are given 
below. 

Food gaps between requirements and production 
in Tamil Nadu 

(000' tonnes) 

Commodity 1981·82 82·83 83.84 84.85 85·86 86·87 

Rice 742.0 782.2 820.8 871.1 886.8 930.1 
(12.0) (12.4) (12.7) (13.2) (13.3) (13.7) 

All Cereals 927.2 951.6 974.1 1013.0 1005.2 1035.7 
. (10.9) (11.0) (11.1) (11.3) (11.0) (11.1) 

Grams & Pulses 279.9 283.2 286.6 290.9 292.7 296.7 
(56.7) (56.3) (55.8) (55.5) (55.0). (54.7) 

Figures in the brackets are percentages of gap to requirement 

(Revised, based on trend projections corrected by estimated irrigation groYtth) 



6. Child Nutrition 

(Supplementary Report) 

The main objective of this study is to examine in depth 
the determinants of illness as well as the intake of nutrients of 
children since they are the most vlunerable segment of the 
population. 

According to Tamil NadtJ Nutrition Study, about 45 per 
cent of children in Tamil Nadu die before the age of 5 years 
and that, about 50 per cent of the pre·school children in the 
State were malnourished, as assessed during 1973 - 74. 
pureiy on humanitarian grounds alone, the problems of mor­
tality and malnourishment in children a;sumes greatest ur­
gency and importance. We will also look into the economic 
dimensions of the problems in subsequent paragraphs. It is 
also estimated that the pre-school children with nutrition rela­
ted disorders account for about 23 per cent of all patients trea­

. ted in government hospitals, although, the pre-school children 
constitute only 16 per cent of the s·ate populltion. Another 
study, by the lnsftute of Child Health, Madras, found that nut­
rition was leading or associated cause of about 42 per cent of 
deaths of the pre· school childern covered under the survey. 
The various nutrition programmes in operation in Tamil Nadu 
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reach hardly 10 per cent of the per-school children and even 
they have met with very limited success due to a number of 
factors, some of which are : 

1, Feeding programmes failed to reach the targeted benefit 
ciariees due to non-complince in selection of eligible 

children. 

2. Substitutability in food consumption takes place at 
household level as a result of supplementary feeding given 

to children. 

3. The government agencies operating on a "drop-in" basis 
rather than continued effort with fixed set of children with 
due monitoring and flexibility in operations governing the 
supply of nutrients, both in form and quantity. 

4. Absence of adequate health care components to take care 
of infectious disease and diarrhoea. 

The Union Ministry of Education and Social Welfare has 
set-up a study Group in 1972 on the development of the pre­
school child, "to examine the question and to prepare an ac 
tion plan for the devleopment of the pre-school Child through 
the mobilisation of local resources, especially in rural areas". 

As regards plan and action, the Study Group recommended 
the following "strategies": 1) Community support involvement 
2) employment of suitable local women in rural areas, 3) 
part-time emloyment of educated women in urban areas, 4) 
part-time employment of students, 5) maximum use of the 
existing institutions and facilities (includ!ng NSS, PHCs, 
etc.), for evolving a varietY of models involving these institu­
tions to suit local conditions. 

Tbe Fourth Five-Year Plan Mid-term Appraisal* while 
dealing with nutrition programmes, stated that the following 

• Volume II. planning Commission. New Delhi. December 1971. pp. 126. 
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requirerrents be kept in view in the Plan 1) since the re­
sources are limited, it is necessary to establish priorities with 

reference to the needs, class, and areas, 2) it is important to 
improve the efficiency and extend the coverage of the orga. 

nisations which serve the needs of the priority age-groups, 
classes and areas, 3) Programmes of distribution should be 
supported wher•wer this is necessary by programmes of un­
conventional foods for supplerrenting targets for f'~ods like 
balahar weaning foods, groundnut flour, and soyabeans 
products. 

For the purpose of analysing the socio-economic deter­
minants of nutrition status of children, it must be noted that 
mean per capita household consumption of food or nutrients 
is not necessarily a good indicator of nutrition status of chil· 
dren individually, due to problems of intra-family inequitable 
distribution of nutrition. Since the poorer income groups 
have a substantially larger family size and number of children, 
the share of children that are malnourished tends to be larger 

than that of adults. Thus, at a given poverty line-whichever 
calories norm is used for defining poverty for the household, 
the household might fulfil nutrition needs only on the average 
and not necessarily in case of every member of the family and 
especially in case of children in the household. 

The average days of illness of children is taken as one 
of the dependent variables and attempted to be explained in 
terms of a number of variables, such as average nutrient 
intake of children (in terms of calories and proteins), provi· 

sion of tap water, nature of the household working class or 
otherwise, caste variables (classified in terms of upper caste, 
backward caste, and others), household expenditure, food 
habits (in terms of vegetarianism, vegetarian with egg con· 
sumption and non-vegetarianism), composition of family (in 
terms of number of children, age groups of children, number 
of adults, male/female children), education level of the head 
of the household and rural /urban location of the household. 
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The above set of explanatory variables which are assumed to 
have some bearing on the average days of illness of children 

are attempted in various combinations. 

The analysis carried out in this section generally points 
to the fact that environmental parameters like ir11proved hygiene, 
preventive medicine, nutrition and health education, improved 
diet composition of baby foods are likely to be more impor­
tant factors in reducing the prevalence of illness in children 
than merely factors like income/expenditure· and intake of 
calories/protein. 

It is of interest to examine the relationship between 
nutrient intake of each child and various other ;socio-. 
economic characteristics of the family to which the child 
belongs, in addition to the environmental· parameters. The 
idea is to. identify certain variables effecting nutrient intakes; 
significantly some of which might be controlled through ap­
propriate intervention programmes. The dependent variables 
used were: 

Consumption of protein by the child; and 

Consumption of calories by the child. 

The average age of children (given in months) is posi­
tively co-related with the average intakes of protein and calo­
rie by children and also the co-efficient in the regression 
equation is statistically very significant. The explanatory 
variables, indicating the occupation classified in terms of 
working class and other, did not bear any significance in any 
of the relationships. However, wherever the statistical sig­
nificance of the co-efficient corresponding to this variable is 
relatively better than the other specifications, yielded a nega­
tive co-efficient indicating that the working class feed their 
children less, compared to others. This s·eems to be valid in 
spite of the fact that the total·expenditure of the household 
is positively co-related with the average intakes of calorie 
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and nutrients of children. In all the cases, this variable rela­

ting to total expenditure is also statistically significant. This 
obviously indicates that for the same level of income if we 
compare the working class household and a non-working 
class household, the children in the former category are rela­
tively worse off than the later category, possibly due to 
higher nutrition needs of other members of the family in 
order to sustain the given level of income. The total number 
of female children in the family did bear a positive and statis­
tically significant co-efficient, contrary to popular hypothe­
sis that male children are fed better compared to females. 

The education parameter classified into categories, 
that is, up to 4th standard (including illiteracy), 5th to 9th 
standard, and 1Oth standard and above, did not help in isola­
ting the relative impact of varying levels of education on the 
illness pattern. It would have been a more useful exercise had 
education been treated as a continuous parameter and the 
pattern of illness (even if average illness) could be explained 
in terms of this parameter, among others. The existing data 
available with TNNP Data Bank did not lend themselves for 
adoption of this approach. 

The phenomenon of positive corr.elation between edu • 
·cation and proneness to illness may appear surprising, but 
the way the education parameter has been coded into the 
three groups mentioned earlier, and also considering the fact 
that relatively educated people may report less significant 
diseases as compared to others, it may not be an odd 
observation. 


