
Poverty-Undernutrition Linkages
Pronab Sen

the rupee value of the lines is regu
larly updated in order to reflect price
increases that have taken place over
the years.

Of the many contributions made
by Indian scholars to development
theory and policy, none has perhaps
been as influential as the issue of
definition and measurement of pov
erty. In recent years, however, the
methodology that has been evolved
and refined over the years has come
in for some criticism from various quar
ters within the country. This is of course
entirely desirable, since further im
provements can only come from such
a dialectical process. This paper is a
small contribution to the debate, and
its aims are modest. It seeks to ad
dress the main criticisms of the extant

methodology, essentially from an
economist's perspective. It also at
tempts to bring out a few issues, which
call for further research.

POVERTY MEASUREMENT

Since there are some fairly com
mon misconceptions in the popular
understanding of poverty measure
ment in India, it may be useful to start
with a brief description of the defini
tion of poverty used and the nature of
the criticisms being levelled against
it. The Indian poverty lines are based
explicitly on estimates of the norma
tive nutritional requirement of the av
erage person in the rural and urban
areas of the country separately'. These
national norms, which are 2400 KCal/
day and 2100 KCal/day for rural and
urban areas respectively, are not ar
bitrary figures, but have been derived
from age-sex-occupation specific nu
tritional norms by using the demo
graphic data from the 1971 Census.

Therefore, it is quite possible for the
actual calorie consumption to deviate
substantially from these base-year
national norms as a result of varia
tions in the age-sex-occupation structure
of the population over time, without
necessarily violating the nutritional
requirements.

In deriving the poverty lines, it
was recognised that human existence
needed more than just food, and pro
vision for other goods and services
was also required to be made. Since
there are no a-priori norms for these,
and in order to avoid arbitrariness, it
was felt that the actual expenditure of
households should form the basis for
estimating the necessary expenditure
on these goods and services. In order
to do so, the National Sample Survey
(NSS) Household Consumption Ex
penditure data for 1973-74 was used.
The procedure employed was to cal
culate the average calorie intake of
every expenditure class, identify the
lowest expenditure class which con
sumed the calorie norm, and use the
per capita total expenditure of that
class as the poverty line. Thus, the
Indian poverty line captures not only
the normative calorie intake, but also
the expenditure on all other goods
and services that were deemed nec
essary by households themselves in
1973-74'. It is, therefore, the most
comprehensive definition of poverty
available anywhere in the world. The
poverty lines, defined as the basket of
goods and services, have not been
changed subsequently in orderto pre
serve inter-temporal comparability, but

The next stage of sophistication
was the recognition that in a country
as large and diverse as India, and
with fragmented markets, prices of
the same commodity or service could
vary substantially from region to re
gion. Therefore, a common national
poverty line would tend to underesti
mate (overestimate) poverty in regions
with higher (lower) prices than the
national average. In order to address
this problem, the consumption bas
ket comprising the national poverty
line was re-estimated for each state
by using state-specific price relatives.
The importance of this adjustment can
be gauged from the fact that the pov
erty lines for the states with the high
est prices are 43 per cent and 57 per
cent higher for rural and urban areas,
respectively than those of the states
with the lowest prices. Such correc
tion for inter-regional price variations
is not done anywhere else, and its
importance is obvious.
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TABLE 1: Food Consumption of the Poverty-Line Class (1999-2000)
RURAL

URBAN

STATE

Calories% ofFood%ofCalories% ofFood% of

per day

NormExp. perTotalper dayNormExp. perTotal

(2400

monthExp (2100monthExp
Cal/d)

(Rs.) Cal/d)(Rs.)

Andhra
Pradesh

166269%183.2870%179285%279.0961%

Assam

176774%253.9870%147870%222.1765%

Bihar

197782%219.6566%195293%254.8367%

Gujarat

168470%213.7367%161777%281.7359%

Haryana

174573%219.2060%145769%208.2750%

Himachal
Pradesh

194281%227.1662%N/AN/A233.9956%

Karnataka

164669%199.4264%184188%318.0562%

Kerala

138958%226.3160%160276%299.7563%

Madhya
Pradesh

188879%199.2464%196193%264.3555%

Maharashtra

178074%196.8362%177384%299.8456%

Orissa

211788%221.5068%2450117%285.2460%

Punjab

171271%221.2961%159076%226.7458%

Rajasthan

200383%228.3366%198695%272.9359%

Tamil Nadu

154364%208.6868%162477%275.7458%

Uttar
Pradesh

199083%195.0458%179686%233.7156%

West Bengal

193581%253.8372%177184%258.4963%

LINES OF CRITICISM

There are two main lines of criti
cism of the poverty line, which are in
some ways inter-related. The first is
that even though the poverty line en
sured the consumption of the norma
tive calorie intake in 1973-74, it no
longer does so. In other words, it is
asserted that the rupee value of the
poverty line at current prices is insuf
ficient for meeting the normative nu
tritional requirement after the other
essential expenditures are taken into
account. The second criticism is more
fundamental. It questions the very use
of calorie intake as a measure of nutri
tional adequacy, and argues that such
a unidimensional measure may lead
to more harm than good, both in terms
of measurement of poverty and in design
of poverty alleviation interventions.

CALORIE INTAKE OF THE
POVERTY-LINE CLASS

The statement that the current
value of the poverty line does not
permit the poverty-line class to con
sume the calorific norm is a serious

Source: Reference 2

one, and suggests that the periodic
price corrections that have been car
ried out to update the poverty lines
are inadequate and indeed may be
even inappropriate. Consequently, it
may well be the case that the poverty
estimates made in subsequent years
understate the true incidence of pov
erty in the country. If this is true, it
provides a compelling case for re
estimating the poverty lines.

The NSS Household Consump
tion Expenditure data for 1999-2000
appears to provide conclusive evi
dence that this charge has substance,
and needs to be taken seriously. The
basic data is presented in Table 1. As
can be seen, the actual calorie intake
of the poverty-line class in every state
and in both rural and urban areas is
significantly below the calorie norm
(except in urban Orissa). The situa
tion is by and large worse in rural
areas than in the urban, with the aver
age shortfall from the norms being
about 25 per cent and 15 per cent
respectively. These are large enough
deviations to be a cause of concern.
Unless it can be convincingly shown

2

that lack of income is not the primary
cause of the observed non-consump
tion of the calorie norm, the poverty
lines could have to be raised by about
15 per cent for rural areas and 10 per
cent for urban.

There are two lines of argument,
which have been advanced for not

changing the poverty lines atthis stage.
The first relates to the age-sex-occu
pation distribution of the population
in 1999-2000 as compared to 1973
74, when the calorie norms were de
termined. As has been mentioned earlier,
if there are significant changes in this
distribution, or if the degree of physi
cal labour required in each occupa
tional category has reduced, the ac
tual calorie requirement can undergo
substantial downward revision. Thus,
the data on current calorie consump
tion may only be reflecting a lower
calorie requirement, which then gets
reflected in expenditures on food.
Unfortunately, this argument does not
really hold water. Although it is true
that both the population structure and
the intensity of labour effort have
changed for the population as a whole,
there is no evidence to show that such
is the case for the population around
the poverty line. Both the size and
structure and the occupational cat
egories of the below poverty-line (BPL)
households remains more or less simi
lar to what they were in the early 1970s.
The development in the economy that
has taken place in the intervening years
is reflected primarily in the reduction
in poverty incidence and in the stan
dard of living of the non-BPL or above
poverty-line (APL) households.

The second line of argument is
that the consumption basket of the
poor has changed in favour of non
food consumption, and therefore the
reduced calorie intake reflects a change
of taste rather than an insufficiency of
income. This argument too fails on
both empirical and theoretical grounds.
As far as the empirical evidence is
concerned, it may be noted that the
share of food in total expenditures of
the poverty-line class in 1973-74 was
81 per cent and 72 per cent in rural
and urban areas, respectively. The
corresponding figures are around 65
per cent and 59 per cent in 1999
2000. Thus, the reduction in the share
of food is 16 per cent and 13 per cent
as compared to the shortfalls in calo
rie intake of 25 per cent and 15 per
cent. Therefore, even if the poverty
line classes were to spend the earlier



TABLE 2:Class-wise Cost of Food Baskets (1999-2000)(Calories/Re)
RURAL

URBAN

STATE

BPLPLAPLBPLPLAPL

Andhra
Pradesh

397272213264193153

Assam

267209177200200143

Bihar

308270223307230167

Gujarat

308236173220172133

Haryana

316239182220210153

Himachal Pradesh

358256186292N/A140

Karnataka

347248195253174132

Kerala

193184143201160124

Madhya
Pradesh

389284234268223172

Maharashtra

355271205245177123

Orissa

340287231286258165

Punjab

307232181289210153

Rajasthan

396263212282218162

Tamil Nadu

318222169223177128

UttarPradesh

349306241260231168

West Bengal

311229189242206134

consumed by the poverty-line class
of each state, and which would take
into account the cultural preferences
of that state. It would, therefore, obvi
ously not be correct to define an arbi
trary basket of high calorie-low price
food items, which may simply not be
acceptable to people. A simple and
conceptually attractive way to get around
this problem is to examine the actual
food consumption behaviour of dif
ferent expenditure classes in each state
and in rural and urban areas sepa
rately to find a suitable basket, if any.
The advantage of this methodology is
that it addresses both the cultural and
dietary preference issue (since it is
state-specific) and also the problem
of price correction (since all classes
will have access to the same sources
offood). As a first step, the food con
sumption of three broad classes have
been examined - the average of the
BPL class, the poverty-line class and
the average of the APL class. For each
class, the number of calories obtained
per rupee spent on food has been
computed and the data are presented
in Table 2.

As can be seen from Table 2, the
actual cost per calorie consumed var
ies widely between the three broad
classes considered in every state and
in both the rural and urban areas. The

fraction of their expenditure on food,
they would yet fall short of the calorie
norms, especially in rural areas.

At the theoretical level, this par
ticular argument needs to assume that
people can voluntarily forego even a
minimum level of food for higher non
food consumption. While this is en
tirely possible at higher levels of in
come, it appears most unlikely for the
poverty-line class, who are in any case
at a subsistence level. What is much

more likely is that the cost of meeting
the minimum non-food requirements
has increased to such an extent that
the earlier proportion of expenditure
no longer suffices and a larger pro
portion has to be applied to meet the
requirements, thereby leading to a
decrease in the income left available
for food. In other words, non-food
items have become more 'essential'
than food in a particular sense. If this
indeed be the case, it forms a strong
argument for reviewing the poverty
lines or, at the very least, the method
ology for price escalation.

There is, however, one other line
of argument which can be taken in
defence of the existing poverty lines.
The original poverty lines were no
doubt developed on the basis of the
calorie norms, but were specified as
currency metrics, which were to be
subsequently updated by appropriate
price indices. Thus, the objective was
to protect the capability for consuming
the calorie norms, not the calorie norms
themselves. Over time, changes in
various factors, such as the age-sex
occupation structure, tastes and pref
erences, relative prices of different goods
and services etc., would certainly lead
to alterations in the actual consump
tion basket. But if it can be shown that
there exists a feasible basket of food
products which would allow the pov
erty-line class to meet the calorie norm
from its actual expenditure on food,
then the validity of the poverty line
gets established. In other words, the
compulsions that drive increases in
non-food expenditures as mentioned
earlier are accepted as inevitable, and
only the composition of the food bas
ket is re-examined from the perspec
tive of meeting the calorie norms.

Clearly, the critical issue in such
an exercise is the definition of the
feasible food basket which would yield
the requisite calorie intake. The term
'feasible' in this context should refer

to a basket which could potentially be

BPL: Below Poverty-Line

Source: Reference 2
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PL: Poverty-Line

difference between the average for all
BPL and the poverty-line class is 01
particular interest. It suggests that in
each state there does exist a food

basket which is actually consumed by
a large class of people and which
yields much higher calories per rupee
spent on food. It then only needs to
be shown that if the poverty-line class
were to consume this particular bas
ket, it would be able to meet the calo
rie norms with its actual expenditure
on food. This essentially involves
multiplying the food expenditure per
month data given in Table 1 by the
calories per rupee of the BPL class
given in Table 2, and converting the
product to a daily basis. The results of
this exercise are presented in Table 3.
It may be seen that the potential calo
rie intake of the poverty-line class is
very close to, or even exceeding, the
normative values in most cases. There
fore, it is quite clear that the observed
shortfall in calorie intake is not so
much the result of a lack of income or
purchasing power, but of the choice
of a food basket which yields lower
calories per rupee spent than is actu
ally feasible. This, to our mind, strongly
indicates that, by and large, the pov
erty lines do not need to be revised on
the count that they violate the calorie
consumption norm.

APL:Above Poverty-Line



TABLE 3: Potential Calorie Intake of Poverty-line Class
RURAL

URBAN

Percentage

Percentage
STATE

Caloriesof NormCaloriesof Norm
per day

(2400 Cal/d)per day(2100 Cal/d)

Andhra Pradesh

2424101%2457117%
i

Assam

225894%148171%

Bihar

225294%2605124%

Gujarat

219792%206999%

Haryana

231196%152673%

Himachal Pradesh

2714113%2277108%

Karnataka

230496%2682128%

Kerala

145661%200495%

Madhya Pradesh

2584108%2360112%

Maharashtra
,

2326
97%2451117%

Orissa

2507104%2720130%

Punjab

226694%2183104%

Rajasthan

3016126%2561122%

Tamil Nadu

221592%205098%

Uttar Pradesh

226694%202797%

West Bengal

2633110%208999%

TABLE 4: Class-wise Calorie Consumption (1999-2000)
(Calories/day)RURAL

URBAN

STATE

BPLPLAPLBPLPLAPL

Andhra
Pradesh

140616622097164317922201

Assam

158517672136128614782246

Bihar

176919772401169019522407

Gujarat

146816842065151716172158

Haryana

152317452539124214572275

Himachal Pradesh
1982194224951351N/A2718

Karnataka

144216462151157318412206

Kerala

110013892073137616022152

Madhya
Pradesh

164918882305173219612382

Maharashtra

158417802145168417732169

Orissa

179221172421201324502511

Punjab

150617122440157215902235

Rajasthan

175520032532177419862474

Tamil Nadu

130715431960146416242191

Uttar Pradesh

183919902548165317962344

West Bengal

166419352296162117712224

as the poverty-line class. The data in
this regard is shown in Table 4.

As can be seen, in 1999-2000 at
least, calorie consumption does in
crease with food expenditure around
the poverty line. This, taken with the

RELEVANCE OF
THE CALORIE NORM

The second criticism of the pov
erty line, mainly from nutritionists, is
that a purely calorie-based measure
of food adequacy is simply wrong
from a nutritional point of view. It is
rightly asserted that the mere con
sumption of an adequate number of
calories may not ensure sufficient in
take of other nutrients, such as pro
teins, fats and micro-nutrients, which
are just as essential for human health.
Thus, it is entirely possible that a per
son may be consuming the requisite
number of calories, but she/he could
still be seriously malnourished. A more
balanced food basket, albeit with a
lesser number of calories, could pos
sibly, therefore, yield superior health
outcomes than an excessively calo
rie-rich diet. Indeed, a number of nu
tritionists have suggested that the
calorie norms underlying the Indian
poverty lines are excessive, and that
it may have been better to have had
specified a lower calorie norm and
insisted on a minimum consumption
of other nutrients, especially proteins.

This criticism raises a number of

issues which require careful consid
eration. First of all, it raises the possi
bility that the calorie intake based
identification of the poverty-line class
may have led to an underestimation
ofthe poverty line on nutritional grounds
in 1973-74 itself. Clearly, any judge
ment on this would need to be based
on a detailed evaluation of the food
basket consumed by the poverty-line
class in 1973-74 in orderto determine
whether or not it constituted a reason

ably balanced, although minimal, diet.
Such an exercise is beyond the tech
nical expertise of the author and, there
fore, the scope of this paper. How
ever, the data presented in Table 2
strongly suggests that such a possi
bility cannot be ruled out. A striking
feature of this data is that it clearly
brings out the fact that the calorie
intensity of the food basket is inversely
related to the expenditure on food.
Thus, it is entirely possible that in
identifying the lowest expenditure class
which consumed the calorie norm as
the poverty-line class, an error may
have been committed in the sense
that it zeroed in on a group who were
too poor to consume a more balanced
diet. For this argument to hold, how
ever, it has to be shown that there
does exist a higher expenditure class
which consumes at least as many calories

BPL: Below Poverty-Line

Source: Reference 2
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PL: Poverty-Line

observation that cost per calorie also
increases over the same range (which
may be taken as a measure of a better
quality food basket), suggests that
there may well have been a higher
expenditure class that consumed the

APL:Above Poverty-Line



TABLE 5: Summary Statistics on Class-wise Calorie Consumption
(Calories/day)

RURAL
URBAN

BPL
PLAPLBPLPLAPL

1993-94 Mean

168419222392166818612279
Std. deviation

171227216144167114
Coeff. of Variation

10.2%11.8%9.0%8.6%9.0%5.0%
1999-2000 Mean

158617992288158017792306
Std. deviation

214193198194250158
Coeff. of Variation

13.5%10.7%8.7%12.3%14.0%6.8%

among the poor than the rest of the
country, and they also consistently
display better health indicators. Thus,
the link between calorie intake and
health outcomes is not obvious at all,
and requires further research. Never
theless, it appears that the calorie
norms used in the Indian poverty lines
are, if anything, biased upwards, and
thereby provide ample space for varia
tions in taste, food habits and nutri
tional awareness.

There is, however, another im
portant implication of the data pre
sented in the above tables. The fact
that the poverty-line class had actu
ally consumed the calorie norm in
1973-74 and has stopped doing so in
1999-2000, despite it being within their
means, implies a voluntary change in
food habits which needs to be re
flected upon with some care. Clearly,
something has happened during this
period due to which the poor have
actually reduced their calorie intake
in favour of what may be termed as
'higher quality' food. It is tempting to
infer that this is indicative of a shift
towards a nutritionally more balanced
diet, but that may be pushing the point.
'Higher quality', as reflected in a higher
cost per calorie, can mean either nu
tritionally superior or aspirationally
superior, or some combination of the
two. There is nothing in the data pre
sented which enables an appraisal of
the direction of the shift. Further re
search by nutritionists is necessary to
establish whether the poverty-line class
is today consuming a nutritionally
superior basket of food than earlier,
or is it the case that the trade-off be
tween calories and 'quality' has led to
an actual deterioration of their nutri
tional status.

normative calories with at least the
minimum intake of other nutrients, which
perhaps should have been identified
as the 'real' poverty-line class. On the
other hand, the data also suggests
that the focus on calorie consumption
as a measure of nutritional adequacy
does conform to people's behaviour,
no matter how inappropriate it may be
from a nutritional point of view. The
fact that poor people systematically
choose to maximize calorie consump
tion, as evidenced by the inverse rela
tionship between calorie intensity and
expenditure, is an indicator of ratio
nality which cannot be easily wished
away. Since the choice of food bas
kets is probably determined more by
culture and dietary preferences rather
than by any scientific knowledge of
nutrition, there always exists the pos
sibility that the class which actually
consumes the minimum non-calorie
nutritional norms cannot be described
as poor by any other criteria.

However, consumption behaviour
appears to have been changing over
time across practically all expendi
ture classes. The recent data is sum
marized in Table 5. The most interest

ing point to note is that the average
calorie consumption has declined for
each of these three broad classes in
both rural and urban areas between
1993-94 and 1999-2000. The only ex
ception is the urban APL class, which
has recorded an increase. The pace
of decrease during this period does
not appear to be out of line with the
longer-run trend beginning from 1973
74. In other words, the shift away from
a high calorie diet is a phenomenon
which is not confined to just a limited
group, but is applicable in a much
wider context. The measures of dis
persion also tend to suggest that this
trend certainly applies to the rural
areas in most states, but there may be
departures in the urban areas since
dispersions have increased significantly
in all classes.

Since there is no reason to be
lieve that the average real expendi
tures of the poor have declined over
this period, it is clear that the poverty
lines based on calorie norms allow a

fair degree of flexibility in the choice
of food baskets. This is consistent
with the view of some nutritionists that
the calorie norms used in India are
over-specified. Further support is pro
vided by the observation from Table 4
that the southern states as a class
exhibit lower average calorie intake

BPL: Below Poverty-Line

Source: Reference 2 & 3

PL: Poverty-Line APL:Above Poverty-Line

Nevertheless, the fact that a vol
untary shift has occurred appears in
contestable. The data also tends to
suggest that the per capita consump
tion of cereals has decreased in ab
solute terms, especially in recent years.
These two observations taken together
then demand that the Indian food se
curity and poverty alleviation strate
gies be reconsidered. By and large,
these strategies have been based pri
marily on the provision of cheap, and
even free, cereals to the poor and
vulnerable classes. There are a host
of such interventions which cover a
full range of life-cycle vulnerabilities
affecting the poor. The Targeted Pub
lic Distribution System (TPDS) pro
vides heavily subsidized cereals to
the entire BPL class; the Antyodaya
Anna Yojana (AAY) targets the abso
lute destitutes; the Integrated Child
Development Scheme (ICDS), young
children and mothers; the Mid-day
Meal Scheme (MMS), the school-go
ing children; the various food-for-work
(FFW) programmes, the working poor;
and the Annapurna scheme, the aged.
Despite whatever leakages that take
place in these schemes, it appears
more than likely that the average cost
of cereals for the poor has declined
over the years, at least in relative terms.
In such a situation, the observed de
cline in the per capita cereal con
sumption suggests that cereals may
be or, more correctly, may have be
come inferior goods even for the poor.
Had they been normal goods, per capita
cereal consumption should have in
creased at least to some extent, al
though perhaps not proportionately.

If this is indeed the case, the
utility of further expansion of subsi
dized cereals needs to be questioned.
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