Chapter 11
Is Poverty Comparable Across Varying Size
of Population Among Indian States?
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Abstract The most popular measure of poverty, i.e. the head count ratio is
undoubtedly a simple measure with inadequacies of comparison. It also suffers
from the mismatched contradiction between the count of the poor and their share
in the population. Such inadequacies point towards the limitation in comparing
poverty head count ratio across varying population sizes. The comparison of this
measure between not only varying population sizes but also varying shares of the
poor and the non-poor is worth contemplating in case it derives upon the ill-fare
of poverty. Given these concerns, the measure of poverty accounting for its abso-
lute count, intensity as well as inequality is proposed here as a modified version of
the Sen, Shorrocks and Thorn (SST) measure of poverty. Further, a decomposition
exercise is carried out to comprehend the share of each of its components in the
changing level of poverty which is illustrated using the Indian data set. The salient
observation made here relates to declining poverty levels in Indian states being in
disagreement with reduced ill-fare as the poverty gap is on a rise along with the
count of the poor. This raises apprehensions as to whether poverty reduction has to
less to the do with the changing state of the poor rather than the changing state of
the non-poor.
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11.1 Introduction

The characterization and causes of poverty are vital for designing strategies for
poverty alleviation in most of the developing countries in the world (Shan and
Stifel 2000). Given that poverty alleviation remains a global priority, it is essen-
tial to know the dimensions of poverty and the mechanisms for its mitigation
(Chakravarty et al. 2006). Its priority is reflected in being at the top of the MDGs
list, which lays stress on halving the levels of poverty by 2015 (the poor identified
as those with an income less than a dollar a day). This too is based on a simplistic
measure of head count ratio of the poor in the population. Despite the develop-
ment of a whole host of sensitive measures of poverty, head count ratio prevails as
the most commonly acceptable measure of poverty, notwithstanding its limitation
of temporal as well as cross-sectional comparability.

The various debates regarding poverty measurement hinge around how many
poor are there in the world and what constitutes poverty. The first and foremost
exercise in the case of poverty measurement is that of identification and aggregation
of poverty. Some of the methods which have evolved over last few decades to
measure the magnitude and severity of poverty are head count index, poverty gap
index, Sen’s index, the Sen—Shorrocks—Thon index (SST) and the FGT index. The
identification exercise involves setting a poverty norm by considering a cut-off
point to split the poor from the non-poor. A ratio of the count of poor to the total
population gives rise to a head count measure of poverty.! Such a ratio has the vir-
tue of simplicity, but sacrifices on adequacy as regard its robustness in comparison.
Compromise on robustness is due to the measure not accounting for the amount by
which the income of the poor falls below the poverty line (Osberg and Xu 1998).
Moreover, such a measure cannot show the depth of poverty. The poverty gap index
for the total population (/) takes the total aggregate shortfall from the poverty line
divided by the number of people below the poverty line. But it ignores the number
of poor people and the degree of inequality among them. As a result of such limita-
tions, for a comprehensive measurement of poverty, a couple of measures were
developed over last few decades such as the FGT index, SST index, Sen’s index
and Sen’s square index. Sen’s index seeks to combine the effect of the number of
the poor, the depth of their poverty and the distribution of poverty within the group.
Since Sen’s index is not replication invariant, not continuous in individual incomes
and fails to satisfy the transfer axioms, Shorrocks (1995) proposed a modified Sen’s
index, which was further modified by Thon (known as the SST index). The result-
ant SST index of poverty measures the depth, incidence and inequality in poverty.

Some recent developments in the measurement of poverty echo problems con-
cerning the comparison of the extent of poverty with a varying population size.
While calculating the head count ratio of poverty across the population, we have
two figures at hand, i.e. the number of the poor and the number of non-poor,
which can increase or decrease proportionately to render the level of poverty to

' One such likelihood measure.
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be stagnant. Alternatively, if the number of poor is multiplied 10 times and the
total population is also equally multiplied, then we have to conclude that poverty
remains unchanged. Such anomalies bring to the fore the issue of poverty compar-
ison across varying population sizes. Recent initiatives to consider poverty meas-
ure in varying population contexts has been made by a host of authors (Kundu and
Smith 1983; Bossert 1990; Subramanian 2002, 2005a, b; Chakravarty et al. 2006;
Kanbur and Mukherjee 2007; Hassoun and Subramanian 2010).

Most of the studies on measurement of poverty indices consider a set of axioms
to be qualified by a poverty measure when computed for fixed and variable popu-
lation. This is primarily due to change in poverty being reflective of the state of
the poor rather than owing to varying population size. Not only the ratio-based
measure such as the HCR but also most of the likelihood principle-based measures
have the same folly when it comes to comparison over time or across the popula-
tion. In this current exercise, we assess poverty on the basis of the SST index as an
alternative to the simple measure of head count ratio. Choice of this alternative is
motivated by the appreciation of the mere addition paradox framework, wherein
change in poverty could very well be due to mere addition of rich or poor peo-
ple in the total population. While such a change does not convey any change in
the state of poverty, it can always be the case while comparing the level of pov-
erty indices with variable population. Therefore, there is every need for a poverty
measure that accommodates all possible aspects of poverty such as its count, base
and intensity as well. In this regard, objection according to “mere addition para-
dox” relates to no change in the state of poverty with the addition of a rich indi-
vidual to the total population (Hassoun 2010). Such a proposition becomes much
more relevant in assessing the changing magnitude of poverty with a variable
population base. When changing poverty levels could be in either direction with
addition of the rich or the poor or proportionate addition of both, there is undoubt-
edly no implication for the state of poverty. As regards reduction in poverty, there
needs to be either a reduced number of the poor or a reduced average gap of their
income/expenditure against a given norm. In sum, there is every need for a poverty
measure that reflects the state of poverty more than the share or ratio of the poor
which is due to change without any change in the state of poverty.

The analysis of poverty indices through mere addition can be shown through
an example given by (Hassoun and Subramanian 2010) where we have two sets of
conditions—in the first case, there are only a few rich people, while in the second
case, there is some addition to the rich people in the total population. So the sec-
ond population has a larger number of rich people as compared to the first popu-
lation, as a result of which the addition of the extra rich person may not lead to
a decrease in the level of poverty. It means that a change that does not affect the
poor may not lead to a reduction in the level of poverty. This follows Sen’s prin-
ciple which shows that “poverty is a characteristics of the poor, and the reduction
of the income of the poor must increase the measure of poverty, no matter how
much the income of the non-poor go up at the same time” (Sen 1981: 190). So it
is important to know how much poverty there is in a population and what is the
best way to deal with that. In our study, we will use the SST index to measure the



208 B. Padhi et al.

incidence and depth of poverty. The SST index has been used by (Xu and Osberg
1999) to compare poverty in the USA and Canada over time. One of the benefits
of the SST index is that it gives a good sense of sources of chance of poverty over
time. The SST index also shows the poverty declines with the mere addition of
a rich person to a population that contains some poverty (Hassoun 2010). In our
present analysis, we will first analyse the likelihood principles of poverty through
the SST index and subsequently, we will discuss the lacunas of this principle by
taking the Indian data sets on consumer expenditure.

11.2 Data and Methodology

The present study is based on secondary data. To analyse the level of poverty,
this study uses two major thick NSSO quinquennial rounds of the consumption
expenditure survey (Unit-level data on dietary patterns and consumer expenditure,
NSSO-CES). The present analysis is based on the two rounds of NSSO-CES (61st
and 66th rounds). Due to the unavailability of income data, the per capita expendi-
ture of sample households was used as a proxy for per capita income. We took
the official poverty norm for measuring the poor and the non-poor. We included
15 major states in our analysis. These states are Andhra Pradesh (AP), Assam
(AS), Bihar (BR), Gujarat (GR), Haryana (HR), Karnataka (KR), Kerala (KE),
Madhya Pradesh (MP), Maharashtra (MR), Odisha (OR), Punjab (PN), Rajasthan
(RJ), Tamil Nadu (TN), Uttar Pradesh (UR) and West Bengal (WB). As per the
Tendulkar estimates, we took the MRP instead of URP to calculate the official
poverty line from the NSSO unit-level data. In this study, we used the SST index
to calculate the incidence, depth and inequality of poverty.

11.2.1 SST Index for Poverty Measurement

The SST index is an index of poverty intensity. It measures the depth, incidence
and inequality of poverty. So it is a comprehensive measure of poverty index. The
SST index can be regarded as a weighted “average” of individual poverty gap
ratios of the poor.

This is an improvement over Sen’s index because Sen’s index does not satisfy
the strong upward transfer and continuity axiom, but the SST index does this. It is
also desirable because as examined by Xu (1998, p. 5), “it is symmetric, replica-
tion invariant, monotonic, homogeneous of degree zero in individual incomes and
the corresponding poverty line and normalized to take values in the range [0, 1]”.
According to Xu and Osberg (2002), the SST index of poverty intensity can be
calculated as the product of three poverty measures during a certain period of
time: (1) poverty rate, (2) average poverty gap and (3) 1 4 Gini coefficient of pov-
erty gaps for the population. This can be shown as
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SST index = (poverty rate) x (average poverty gap) x (1 4 Gini coefficient of
poverty gaps for the population),

where the poverty head count can be shown as H = r”/p, n is the total number
of population and n” is the number of poor individuals in the population.?

The second-term average poverty gap can be shown as

nP
1F :l/nPZ:xfD
i=1

where xf is the individuals i’s poverty gap (z — y;)/z and all i’s in this case are
below the poverty line (indicated by the superscript p). The last term can be shown
as the Gini coefficient for the whole population as

_ > Z}’:l |xi - xj|

G
2n21

where G is the Gini of the poverty ratios for the whole population. Here, all indi-
vidual gaps are taken into account including the gaps of the rich.’

The three measures show the number of people in poverty, size of the gap per
poor person and the distribution of poverty among the poor (Xu 2011).

ASST index = A (poverty rate) + A (average poverty gap) + A (1 + gini
coefficient of poverty gaps for the population).

The above equation is also useful for decomposing the percentage differences
in poverty intensity between two populations into percentage differences in pov-
erty rate, poverty gap and inequality of poverty. The overall percentage change
in poverty intensity overtime can be expressed as sum of the percentage change
in poverty rate, average poverty gap ratio and Gini inequality in the poverty gap
ratios (among all poor).

11.2.2 Rural and Urban Poverty Comparison Through SST
Index

India’s level of poverty has always remained contentious owing to its simplistic
measurement, on the one hand, and disagreements with alternative dimensions of
ill-fare, on the other. As a result, there have been attempts at revising the method-
ology of poverty measurement from time to time. Regardless, the magnitude of
decline in poverty still remains questionable primarily because the reported levels

2 Number of people who have an amount of good y; less than the amount necessary to reach the
poverty line z (Hassoun 2010).

3 For details, look at the Hasssoun (2010), Kundu and Smith (1983), Osberg and Xu (1998).
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of poverty do not match the real state of deprivation. Further, when poverty lev-
els are compared over time and across populations, one wonders whether these
changes owe to the realistic change in the state of the poor of a mere statistical
artefact. In this context, the mere addition paradox comes into play as a change in
simplistic measure of poverty could very well be due to the addition of the popu-
lation in the denominator or also due to a change in the count of the rich in the
population. Hence, the present analysis situates an alternative in the SST index to
accommodate the headcount, depth and intensity of poverty.

It is very clear from Table 11.1 that there is a stark difference between rural
and urban poverty intensity among Indian states. The three components of the
SST index (poverty rate, average poverty gap ratio and inequality in poverty gaps
shown by Gini) represent an interesting pattern across the states and over time. At
the all India level, both in rural and urban areas, the intensity of poverty measured
in terms of the SST index seems to decline during 61st and 66th NSSO rounds.
In rural areas, all the states exhibit a decline in poverty intensity measured in
terms of the SST index. The result indicates that the SST index of poverty inten-
sity in Odisha was 0.277 (three times higher than Punjab (0.070)) in 2004-2005
in rural areas. In urban India (2004-2005), the poverty intensity was highest in
Bihar (0.194) and lowest in Punjab (0.060). Though as compared to 2004-2005,
the intensity of poverty is declining in 2009-2010, but it is still higher in Odisha
(0.082), followed by Bihar (0.062) and Madhya Pradesh (0.065) in rural areas,
and in Bihar (0.064), Madhya Pradesh (0.046) and Odisha (0.044) in urban areas.
But the components of the SST index are not showing the same pattern across the
states, both in rural and urban areas.

First, the poverty rate is showing a declining trend in all states except Assam,
both in rural and urban area. The decline is highest in Tamil Nadu (from 0.375 to
0.212), followed by Maharashtra and Kerala and lowest in Bihar (from 0.557 to
0.553) in rural areas, whereas for urban areas, it is highest in Tamil Nadu, Kerala
and Rajasthan and lowest in Punjab followed by Uttar Pradesh. In 2009-2010,
almost one-third of the population in rural India was in poverty.

Second, the poverty gap index measured in terms of total aggregate shortfall
from the poverty line divided by the number of people below the poverty line
showing most of the Indian states indicates a decline in the poverty gap except in
a few states. In rural India, all states except Bihar, Haryana and Karnataka show a
declining trend in poverty gap rates, whereas for urban areas, it is Andhra Pradesh,
Assam, Bihar, Karnataka, Punjab and Uttar Pradesh. At the all India level, the pov-
erty gap has declined from 0.230 to 0.205 in rural areas and from 0.236 to 0.217 in
urban areas between 2004 and 2005 and 2009 and 2010. But the third component
of the SST index, i.e. Gini portrays some different pictures as compared to the
other two measures of poverty rate and poverty gap. It clearly shows that there is
an increasing trend in the Gini coefficient—both at the all India level and across
the states in rural (except Assam) and urban (except Assam and Haryana) areas.
The poverty gap index applied to the poor stood at only 0.205, and the Gini coeffi-
cient of the poverty gap ratio was 0.795 % which generates an SST index value of
0.122 in rural areas in the 66th round.



211

Is Poverty Comparable Across Varying Size ...

11

SpUNoI Y199 pue 119 OSSN [PAS[-1TUN SUISN UONR[NO[ED UMO SIOYINY 22410F

0€0°0| 2L80| LITO| 60C0 CIT’0| 8€80| 9¢C°0| LSTO 00| S6L0 | SOTO| €€£°0 L9T°0 | SEL'0| 0€T0| 8TF0 | BIPUL
€200 | 0L8°0| LOTO| 61T0 8600 | L¥80| 9IT0 | ¥¥C0 1€0°0| ¥280 €810 88C0 6€1°0 6SL°0| LOTO| T8E0O, dM
6€0°0 | 66L0| 1€C°0| LIEO 6€1°0| ¥8L0| 6CC0 | 1¥E0 LEOO | LSLO| €61°0| ¥6€°0 8SI°0| LTLO| SITO| LTYO dn
910°0 | 82¢6'0| 891°0| 8CI'0 LLOO| 6L8°0| LOTO| L6IO 8200 | CTL8O| SLI'O| CTITO 1€1°0| 99L°0| 861°0| SLEO NL
¥20°0 | €88°0| 0610 6610 SO1°0 | 1280 | ¥61°0| L6CTO S20°0 | 8¢8°0| ¥91°0| ¥9T°0 SCI'0| 8LL'O| 961°0| 8SE0 i
S10°0 | ¥88°0| 80C0| 0810 0900 1880 OLI'O| L8I0 1100 | 9160 C¢€I'0| 910 0L0°0| L98°0| OLT'O| 1TTO Nd
770°0 | 0S80| SOTO| 65C0 691°0 | €9L°0| SSTO| 9L£0 7800 | LSL'O| 0£T°0| 2T6L0 LLTO| ¥6S°0| 98C0| 8090 dO
€00 6880| LITO| €810 611°0| 9¢8°0| €5C°0| 9ST0 6700 | 1180| €61°0| S6C0 €0C0| 00L0| 6¥C0| 6L70 HA
900 | 1S80| €¥C0| 6CC0 S0 | vLLO| SPTO| 1SE0 €90°0 | 8CTLO| €ST0O| 0C¥ 0 60T°0 6590 S€TO| 9¢S0| dN
L1I00| 626'0| 8LI'O| ITIO 9L0°0 | 888°0| 0CC0O| ¥81°0 6100 1€6°0| 881°0| 0TI'0 800 | 188°0| 91IC°0| 20OTO g3
1€0°0| 6L8°0| €2C0| S6l'0 PIT°0| 8€80| 6£C°0| 65C°0 €200 Le80| €81°0| 1920 SITO| TLLO| PLTO| SLEO, ¥
00| 8¥80| 6610 0€CO 2600 ¥98°0| 0CC0| ¥CT0 120°0| 988°0| 10C°0| 9810 L80°0| L¥80| T61°0| 87C0 dH
8100 | 888°0| SOTO| LLI'O 7L0'0| 8L80| 961°0 10C°0 €00 9¢8°0| ¥LI'O| 990 POT°0| ISLO| 6€T0| T6€0, dD
900 | €¥L0| €9CT0| ¥6£0 ¥61°0| L690| 19CT0 | LEVO 2900 | 290 | €¥T0| €SS0 LOT0O| €€9°0| 8CC0O| LSS0 qd
00| 0¥80| 620 6SC0 6L0°0| LS80O| S61°0 8ICTO L20°0 | 1SL°0| €81°0| 66¢£°0 STI0| LLLO| €61°0| ¥9€°0 N4
€200 1680 91C0| LLTO 680°0| SS80| 90T0| ¥€C0 €00 | S98°0| LOTO| LTTO 9CI'0| €080| 9IT0| €TE0 dv
wo | den | ey wiy | den | oy iy | den | oy win | den | oy
Xopur [9A9] JO [9A9] JO [9A9] JO [A9] JO
1SS uonisodwoda( | Xopul [SS uonisodwodo( | Xopur [SS uontisodwoodq | Xopur 1SS uonisodwoda
punoi1 §199 punoIiIs[9 punoi1 y199 punoIiIs[9
ueqin [eny | oIS

SpPIOYasnoY ueqIn pue [eanl 10J xopur [SS Jo uonisodwoodq [°IT dqeL



212 B. Padhi et al.

Table 11.2 Change in SST index in rural and urban areas

State | Rural Urban
Rate Gap Gini SST index | Rate Gap Gini SST index

AP —0.297 | —0.041 0.076 | —0.748 —0.244 0.051 0.043 | —0.739
AS 0.096 | —0.053 | —0.034 | —-0.782 0.188 0.173 | —0.019 | —0.727
BR —0.007 0.068 0.014 | —-0.702 —0.100 0.005 0.067 | —0.669
GR | —-0319 | -0.274 0.113 | —-0.785 —0.119 0.046 0.012 | —-0.755
HR | —0.253 0.055 0.046 | —-0.761 0.027 | —0.097 |—-0.018 | —0.757
KR | —0.303 0.056 0.086 | —0.785 —0.245 | —0.066 0.049 | —0.723
KE —0.407 |—-0.131 0.058 | —-0.771 —0.344 | —-0.189 0.046 | —0.783
MP | —0.217 0.079 0.106 | —0.687 —0.347 | —0.008 0.099 | —0.697
MH | —0.384 |—-0.227 0.159 | —0.759 —0.287 | —0.141 0.063 | —0.728
OR | —0355 |-0.197 0.274 | —-0.705 —0.311 | —0.197 0.113 | —-0.742
PN —0.340 | —0.222 0.056 | —0.846 —0.036 0.229 0.003 | —0.756
RJ —0.264 | —0.159 0.076 | —0.803 —0.329 | —-0.020 0.075 | —-0.774
N —0.436 | —0.115 0.139 | —0.790 —0.354 | —0.190 0.056 | —0.797
UP —0.079 | —0.100 | 0.041 |—-0.766 —0.070 0.007 0.019 | —0.716
WB | —0.247 | —0.117 0.085 | —0.779 —0.102 | —0.045 0.027 | —-0.749
India | —0.205 |—0.110 | 0.081 |—0.748 —0.190 | —-0.079 0.041 | —0.731

Source Authors’ own calculation using unit-level NSSO 61st and 66th rounds

It is discernible from Table 11.2 that between the two time periods, the change
in poverty level is mostly due to the count of the poor and the size of the poverty
gap when compared with the variation in the distribution of the poor. It is quite
evident that the states across India are showing an increase in distribution of the
poor in both rural and urban areas. States such as Bihar, Haryana, Karnataka and
Madhya Pradesh show an increase in the poverty gap in rural areas, despite the
decline in head count poverty.

This evidence undoubtedly informs the disagreement between head count pov-
erty and poverty gaps in most of the states of rural and urban India. The alternative
proposed here in the form of the SST index undoubtedly overcomes the limita-
tion of poverty head count which is based on the likelihood principle. This index
accommodates the absolute change in the count of the poor and the non-poor
which adds strength to its representing state of poverty. A clear pattern emerges
in the computation that there is a decrease in poverty due to mere addition of
the non-poor instead of decrease of the poor in rural Gujarat, Haryana, Madhya
Pradesh, Maharashtra, Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh and India.
On the other hand, Andhra Pradesh, Karnataka, Kerala, Odisha and West Bengal
poverty have witnessed a decrease in poverty along with a decrease in the number
of the poor (see Table 11.3). However, this is not completely true for urban India.

The percentage changes in poor population depict that the decline in the per-
centage of the poor is highest in Kerala, followed by Tamil Nadu, Maharashtra
and Odisha in rural India, whereas the decline is highest in Odisha and Madhya
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Pradesh in urban India. Nevertheless, it is worth noting that there is a rising
change in the percentage of the poor in both rural and urban areas in Assam. The
above analysis shows the poverty intensity measurement through the SST index.
The three indicators of the SST index depict that although the first two compo-
nents are declining, the third component is showing an increasing trend among the
states. The result affirms that the decrease in poverty is due to mere addition of the
non-poor instead of a decrease in the poor.

11.3 Conclusion

This study made an attempt to investigate one of the most contested debates in
poverty measurement. The Sen—Shorrocks—Thon index of poverty intensity effec-
tively summarized the extent of poverty, partly because it can be decomposed into
the poverty rate, the average poverty gap ratio and the degree of inequality in pov-
erty gaps in the population. The result affirms that although the headcount pov-
erty is declining, inequality has been increasing as indicated by rising values of
Gini. This paper has put forward the argument that mere addition of the non-poor
need not be considered as poverty reducing unless these people provide financial
assistance to the non-poor. But in the conventional measurement of head count of
poverty, mere addition of the non-poor results in reduced levels of poverty. Hence,
this illustration is a definite improvement over the simplistic head count of poverty
which is inadequate to describe the state of poverty.

Open Access This chapter is distributed under the terms of the Creative Commons Attribution
Noncommercial License, which permits any noncommercial use, distribution, and reproduction
in any medium, provided the original author(s) and source are credited.
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