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Abstract

Following Amartya Sen’s pioneering ideas on poverty and inequality measurement, the development
economics literature proposes diverse classes of measures as well as poverty orderings. Yet in the
Sustainable Development Goals (SDGs), the headcount ratio is the primary statistic for measuring
monetary and multidimensional poverty. Rigorously analysing the trends of multidimensional poverty for
India between 2005/6 and 2015/16, we illustrate how the headcount ratio is not able to observe certain
centrally important requirements of the SDGs — such as whether anyone is being left behind, or how
deprivations are interlinked. We propose using the adjusted headcount ratio or Multidimensional Poverty
Index (MPI) as the primary poverty measure for policy assessment, supplemented by the headcount ratio,
intensity, number of poor, and composition of poverty, to provide more accurate analyses. Exploiting
cross-sectional data comprising of more than three million individuals and a panel of 29 states and several
socio-economic subgroups, we show empirically how the reduction of multidimensional poverty by 271
million unfolded within a decade. In contrast to earlier periods in time, we find that the poorest of the
poor saw the largest reductions in multidimensional poverty due to falling levels of intensity — a feature
the headcount ratio alone cannot portray. Despite the importance of the MPI we also recognise the
inherent and enduring need to probe the headcount ratio and number of poor statistics. Hence we
corroborate these stark findings with an assessment of the dominance of the distribution of attainment
scores which establishes the relationship between MPI and H in both periods. To assess the robustness,
19 additional MPIs are constructed, having different indicator definitions and combinations, and it is
found that in nearly all of these a greater number of persons left poverty.
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1. Introduction

In his 1976 article Poverty, an Ordinal Approach to Measurement, Sen argued that inequality among the poor
should be considered in poverty measures that informed public policy. The article initiated a large
literature proposing different classes of measures, as well as assessing poverty orderings. Yet in the
Sustainable Development Goals, the headcount ratio remains the primary statistic for measuring

monetary and multidimensional poverty. Does this matter?

Rigorously analysing the trends of multidimensional poverty for India 2005/6 to 2015/16, this article
illustrates how the headcount ratio is not able to observe certain centrally important requirements of the
SDGs — such as whether anyone is being left behind, or how deprivations are interlinked. We propose
using the adjusted headcount ratio or Multidimensional Poverty Index (MPI) as the primary poverty
measure for policy assessment, supplemented by the headcount ratio, intensity, number of poor, and

composition of poverty, to provide more accurate analyses.

Counting-based methods to measure multidimensional poverty are the most widely used in public policy
because they can be rigorously applied using ordinal and dichotomous data (World Bank 2017, Atkinson
2019). Using counting-based methodologies, two measures are widely reported: the headcount ratio of

people who experience a minimum number of deprivations (Nolan and Whelan 2014, Eurostat 2020),

and the adjusted headcount ratio (Alkire and Foster 2011).1

The MPI includes the headcount ratio (H) as a partial index, hence the headcount ratio will always be
reported, and should be used to convey important information that the MPI lacks such as the number of
people who moved out of poverty. However just as the headcount ratio overlooks the poverty gap and
squared gap, so too the MPI also assesses ethically vital and empirically significant information to which

the headcount ratio is completely blind.

1 As is natural for an emerging literature, there are many methodological considerations to clarify, and this paper is one of a
set of papers that use extensive empirical analyses to better understand a set of entwined methodological issues. Alkire,
Kanagaratnam, Nogales, and Suppa (2020) extend on earlier work on robustness of the global MPI (Alkire and Santos 2014)
and respond to the suggestion in World Bank (2017) to generalize robustness to the full spectrum of weights. A related
paper by the same authors (2019) documents how the union identification strategy favoured by Aaberge and Brandolini
(2017), Pattanaik and Xu (2018) and Datt (2018) among others generates results that are highly sensitive to the choice of
indicators. Further work on the topic of inequality among the multidimensionally poor (Alkire and Foster 2016, mimeo)
establishes the fundamental importance of dimensional breakdown because Shapley decomposition is difficult to interpret
with hierarchical weights. But it also establishes the impossibility of creating any single measure that both can be broken
down by indicator and reflects inequality among the poor. While it proposes a class of measures that build upon Chakravarty
and D’Ambrosia 2006 among others, new information that the inequality-respecting measure in that class adds, over and
above the adjusted headcount ratio, is, at least on first inspection, modest.
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In this paper, we show that two relationships that are fundamental to the SDGs can be addressed by the
MPI and not the headcount ratio. First, in terms of leaving no one behind — a fundamental motivation
of disaggregated analyses — this paper shows that the results using the H clash with MPI. According to
H, the poorest states did not progress the fastest; according to the MPI they did. We show that this
occurred because the reduction of intensity among the poor was swiftest among the poorest groups. The
headcount ratio is blind to progress among the poor, so misses it, making results in this case, inaccurate.
To further examine the robustness of this important finding the paper illustrates a new assessment of the
dominance of the attainment distribution and finds poverty dominance. Second, SDG strategies replace
policy silos with integrated policies for interlinked indicators, hence requiring information on which
indicator reductions drive change. This is elementary for the MPI, because any reduction in any deprived

indicator of a poor person reduces MPI. But the headcount ratio lacks any direct association of this kind.

Despite these blind spots, the headcount ratio has a powerful ongoing salience because it is familiar, and
groups deprivations at the level of each person. So there will rightly be an demand to report the headcount
ratio and derived statistics such as the number of persons who left poverty. To support such analyses,
this paper goes beyond the well-known assessments of robustness to the poverty cutoff and weights, and
illustrates how to assess the robustness of ‘number of poor’ results (in this case that some 270 million

people moved out of poverty in a decade) to different indicator definitions and combinations.

To illustrate these points, building on previous work, particularly a study of the global MPI trends

1998/99 to 2005/6 (Alkire and Seth 2015),2 this paper assesses the change in multidimensional poverty
in India from 2005/6 to 2015/16 using data from the third and fourth rounds of the National Family

Health Survey (NFHS) series.3 wnd 4 Estimates of changes are disaggregated by state, urban-rural area, age

cohort, and socio-economic group-level, and considered alongside sampling errors. In each case we

2 As an interesting triangulation, using the Chakravarty and Di’ Ambrosio (2006) class of measures with 13 indicators from
three rounds of NFHS data, and comparing these trends with monetary trends from the National Sample Survey, Mishra
and Ray (2013) also observed a smaller decline in multidimensional poverty among India’s most deprived caste — the
scheduled caste and scheduled tribes compared to other socioeconomic groups.

3 An earlier “research in progress” version of this paper is available as Alkire, Oldiges and Kanagaratnam, 2018; cf OPHI,
2018 Chapter 2. Since then, minor modifications have been applied, namely additional changes in data cleaning and slight
revision to the child mortality indicator. These changes are transparently detailed in Alkire, Kanagaratnam and Suppa, 2019
(p.25). There are minor differences between the results published in 2018 and in this paper, but the overall findings are not
affected.

4 The global MPI methodology has been applied in Alkire, Kanagaratnam, Nogales and Suppa (2020) for understanding the
robustness of the methodology across 105 country datasets; Alkire, Kovesdi, Mitchell, Pinilla and Scharlin-Pettee (2020) for
comparison over time across 80 countties; Jindra and Vaz (2019) for understanding the association between good
governance and poverty in 71 countties. In addition, the global MPI methodology has been adapted and/or extended in
Ogutu and Qaim (2019) for Kenya; Suppa (2018) for Germany; Hanandita and Tampubolon (2016) for Indonesia; Alkire
and Apablaza (2016) for Europe using the EU-SILC data.
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observe how change happened in terms of the different patterns of reduction in deprivations across ten

indicators measured for the same household. The standardisation of the ten indicators in this paper

mainly follows the global MPI 2019 specifications (Alkire, Kanagaratnam & Suppa, 2019).5

The contribution of this paper is threefold. Going beyond conceptual arguments, the paper illustrates
the value-added of using the MPI to track poverty reduction trends rather than using merely the
headcount ratio, because in India, the MPI provides indicator level detail and reflects progress in the
poorest groups that the headcount ratio cannot see. Empirically, this paper provides a systematic analysis
of how much multidimensional poverty reduced in India between 2005/6 and 2015/16, how the level
and indicator composition and speed of change varied by region and social group, whether the poorest
reduced poverty fastest, and whether the finding is affected by the poverty cutoff. Methodologically, the
paper implements two new types of robustness analysis. We consider the population-wide distribution
of deprivation and attainment scores and find poverty dominance between the two years. To probe
whether the number of poor who left poverty figure is robust to different indicator specifications, data-
intensive explorations of poverty reduction for each of 20 alternative specifications of the MPI both

establish robustness and illustrate robustness tests to indicator specifications.

The paper proceeds as follows: Section 2 presents the data and methodology. Section 3 presents results
for changes in multidimensional poverty across states and socio-economic subgroups, as well as the
robustness of these results and dominance relationships. Section 4 focuses on the robustness of the
number of people who moved out of multidimensional poverty using multiple trial measures. The final

section concludes.

2. Data and methodology

2.2. NFHS data

The NFHS has been conducted by the International Institute of Population Sciences (IIPS), Mumbai
and is the major source for demographic and health indicators in India. With support from the ICF
International, and the National AIDS Research Institute (NARI), Pune it is part of the Demographic
Health Surveys (DHS) conducted globally. The fourth round of the NFHS was conducted only after an

5 The global MPI was first developed in 2010 by Alkire and Santos (2010, 2014), in collaboration with the United Nations
Development Programme (UNDP, 2010). In 2018, five of the ten indicators of the global MPI were revised following data
improvement in more recent housechold surveys, and adjusted to better align the indicators with the Sustainable
Development Goals (Alkire and Kanagaratnam, 2020; Alkire and Jahan, 2018; Alkire, Kanagaratnam and Suppa, 2018;
OPHI, 2018). Please note that in some publications, the NFHS surveys are identified as Demographic and Health Surveys
(DHS).
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interval of ten years. During that time, the absence of reliable microdata in the public domain stymied

intertemporal analyses, hence the intense research interest in the fourth round of NFHS microdata.s

The NFHS 4 (2015/16) is representative at the state and district level.” In contrast, the NFHS 3 (2005/6),
is only representative at the state level. The sample size thus increased almost six-fold between NFHS 3
and 4. Both surveys use a two-stage stratified sampling design (IIPS 2007, 2017). This makes the two
datasets comparable over time at the state level, albeit not at the district level. Several studies beyond

ITPS reports and collaborative studies (NFHS 4, 2016 and NFHS, 2017) have already extensively used
the NFHS 4 microdata.s

1.1.1.  Demographic considerations

Assessing the change in MPI for disaggregated units over time using repeated cross-section data is
challenging. For example, population shares may have changed due to migration, differential fertility or
shocks (both surveys are based on different censuses). Also, demographic changes in the size and
composition of households may affect measured poverty. For example, the MPI indicators in health and
education reflect the joint attainments or deprivations of household members. If the size or composition
of households change considerably in a decade, this is likely to affect the measured frequency and

distribution of health and education deprivations.

The analysis presented in Table A.1 (Appendix A) gives an indication of the magnitude of these changes
between NFHS 3 and NFHS 4. The differences in population share between the full NHFS sample and
the sample retained is small. By comparing the NFHS population shares across the two surveys for rural-
urban areas, states, age cohortts, caste and religious groups, as well as household types and compositions,
we identify the larger demographic changes, most of which are verified by the 2011 census values. The
interpretation of poverty trends must be cognisant of these shifts and further work on this topic is

required.

6 During this period internal exercises were undertaken by some of us with the India Human Development Surveys and with
the District Level Household and Facility Surveys. Analyses were not pursued due to uncertainty regarding the rigorous
comparability of disaggregated values.

7 However, despite being representative at the district level, not all indicators of the NFHS 4 can be estimated at the district-
level, but only those published by IIPS (2017).

8 For example, Coffey and Spears (2018) analysed the levels and trends of open defecation. Paul (2019) studied the
effects of gitls' educational attainment and household poverty on the prevalence of female child marriage at the district-
level in India. Dhirar et al (2018) assessed child related health indicators and its progress since the third round of
NFHS.
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2.2. Constructing India’s MPI

We construct and estimate the multidimensional poverty over time for India in this paper based on the
global MPI methodology. The global MPI is a counting-based measure that reflects the overlapping
deprivations that strike members of the same household (Alkire and Foster 2011). It tracks ten
deprivations related to three dimensions: health, education, and living standards. In 2018 and 2019, the
Oxford Poverty & Human Development Initiative (OPHI) at the University of Oxford and the United
Nations Development Programme (UNDDP) jointly revised five of the ten original indicators comprising
the global MPI which has been published since 2010 by both institutions. The conceptual justification
for the indicator revisions is given in Alkire and Jahan (2018), while the technical and methodological
specifications can be found in Alkire, Kanagaratnam and Suppa (2018, 2019). The 2019 specifications

are used in this paper.

By design, since the indicators are from the same source of survey (NFHS) over two survey periods
(2015/16 — 2005/0), they are very likely to be comparable. However, few of the survey questions and
subnational coverage were improved or revised over the survey period. This raised comparability issues.
Hence careful indicator harmonisation was carried out between the two survey periods to ensure
indicator comparability over time. The harmonisation of indicators and subnational units over time is

detailed in Appendix B.

An intuitive introduction to the global MPI methodology is as follows.? A deprivation profile is created
for each person, showing the indicators in which each person is deprived (Appendix B). The ten
indicators cover three dimensions: health, education and living standards. The deprivation profile shows,
for example, if they lack any of the six indicators of living standards: safe water, adequate sanitation,
electricity, clean cooking fuel, adequate housing materials, or asset ownership. It also assesses whether
anyone in the household is undernourished, or suffered the death of a child in the last five years (health
dimension). In addition, if no household member has completed six years of schooling, or if a child is
not attending school up to the age at which they would complete class eight, they are deprived in those
indicators (education dimension). The three dimensions are equally weighted; the indicators of health
and education thus are each weighted one-sixth each, and the six indicators of living standard are
weighted one-eighteenth. A person’s deprivation profile is summarised in a deprivation score that adds
up the weights on each deprived indicator, and shows what percentage of weighted deprivations that

person experiences.

9 Many technical introductions on the methodology are available. Please refer to Alkire and Foster 2011; Alkire, Foster, Seth,
Santos, Roche and Ballon 2015 for example.
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Next, following Sen (1976), comes identification of who is poor using a poverty cutoff. If they experience
one-third of the weighted deprivations or more, they are identified as MPI poor. Finally, this information
is aggregated into the MPI, which sums the deprivation scores of the poor divided by the population.
The MPI can equivalently be expressed as the product of the poverty rate (or incidence of multidimen-
sional poverty, or headcount ratio) and the average deprivation score among the poor (or intensity). The
MPI is also, equivalently, the weighted sum of the percent of the population who are at once poor, and

deprived in each indicator. Hence the MPI can be broken down to show the indicators that comprise it.

The MPI and its sub- and partial indices are used with confidence intervals reflecting sampling errors to
assess the significance of apparent differences in the level or change of poverty. The detailed formulation
of measurement methodology, of assessment of changes over time, including analytical standard errors
and their use for statistical inference, and the correct treatment of the sub- and partial indicators, is
outlined in Alkire et al. 2015, and demonstrated in previous papers (Alkire and Seth, 2015; Alkire, Roche
and Vaz, 2017; Alkire, Jindra, Robles and Vaz, 2017).

2.3. Sample drop

Some 4.5 percent of individuals were dropped from the NFHS 4 dataset because they were identified as
non-usual residents or had incomplete observations across the ten global MPI indicators. Similatly,
around 5.5 percent of individuals from the NFHS 3 dataset were excluded from the final estimation. We
exclude the non-usual residents because poverty estimates should accurately capture the situation of
permanent householders sharing resources on a permanent basis. We exclude persons lacking data on

any of the ten indicators to obtain a comprehensive multidimensional poverty profile of individuals.

The final analytical sample for NFHS 4 (2015/16) covered 2.7 million individuals, that is, 95.5 percent
of the original weighted sample was retained. Slightly less than half a million individuals were retained in
NFHS 3 (2005/6) or 94.5 percent of the original weighted sample. The sample drop in India NFHS 3
and 4 largely is caused by missing nutrition information among eligible household members. The data
identify these individuals as eligible for anthropometric measure. However, a significant number of these
eligible individuals are not at home during the survey, are incapacitated or refused to be measured. As
such, missing nutrition data led to additional increase in the loss of the weighted analytical sample, from

2.8 to 4.5 percent for NFHS 4 and from 3.5 to 5.5 percent for NFHS 3.

As a result of the data loss, we find that five of the 640 districts in NFHS 4 (2015/16) have a sample loss

of more than 25 percent. All five districts are located in Delhi.10 We find that the sample loss for NFHS

10 All five districts are located in Delhi. Specifically the sample loss in Delhi Central is 29.93%; Delhi East is 25.53%; Delhi
north is 27.85%; Delhi North West is 26.37%; and Delhi South West is 26.35%.
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3 (2005/6) data that is representative at the state level reaches 24.3 percent for Delhi, but is below 10
percent in all other states. Evidently, the sample loss for NFHS 4 and 3 is restricted to the Delhi region.
We argue that this does not affect the aggregate poverty figures. The definition of household applied in
sampling frame itself is limited in the capital of Delhi. The most deprived such as those living in makeshift
tents along the road, the homeless, and illegal settlements are excluded by the sampling frame of the
surveys, leaving the poorest underrepresented (Lucci et al 2018). For example, across states, Delhi
accounts for the lowest poverty level in India, that is, at 4.3 percent in 2015/16 and 12.9 petcent in
2005/6. In addition, the non-response rate for anthropometric measurement is highest in Delhi as eligible
adults are not at home when measurement is carried out. This is very likely because individuals are at

work.

3. Results

This section critically analyses the trends in multidimensional poverty because, beyond their direct
empirical interest, they illustrate a fundamentally important methodological point — namely the need to
go beyond the headcount ratio measure that is profiled in the SDGs if we are interested in exploring

interlinkages across indicators and whether anyone is ‘left behind’.

3.1. Changes in multidimensional poverty between 2005/6 and 2015/16

This section presents results for MPI, H, and A for states and socio-economic subgroups of age, religion
and caste for the two sutvey years of 2005/6 and 2015/16. All named comparisons are statistically
significant at the 95% level and are reported with confidence intervals, following the suggestions in the

Atkinson Commission Report Monitoring Global Poverty (Wotld Bank 2017 cf Atkinson 2019).

Due to the large sample sizes in both years, standard errors are small in magnitude. As reported in Table
1, the MPI more than halved between 2005/6 and 2015/16 (0.283 to 0.123), which is a momentous
achievement. The incidence of multidimensional poverty — the headcount ratio (H) — reduced strongly
but not by half (55.1 to 27.9 percent) — illustrating the cross-cutting theme of this paper, which is how
the adjusted headcount ratio or MPI is a more sensitive and accurate tool for capturing society-wide
poverty reductions because it also captures reductions in intensity among the poor (51.3 to 43.9 percent).

Still, considering only the headcount ratio, a partial statistic, the results show an impressive reduction of

the number of poor people by around 271 million.!t Methodologically we observe that the number of

11 Note that the 2018 results published in OPHI 2018, and the 2019 results published in UNDP-OPHI 2019 have slightly
different figures for India due to minor methodological changes catried out in 2019. However, in both results, around 271
million persons left poverty in India between 2005/6-2015/16.
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people leaving poverty is not obtained, however, from MPI but rather is the product of H and the

population of India. Yet admittedly such numbers are easy to communicate.

For example, India’s scale of multidimensional poverty reduction over the decade 2005/6 to 2015/16
brings to mind the pace of China’s reduction of a different kind: monetary poverty reduction, which
likewise had global implications. According to the Government of China’s 2010 poverty line, the number
of income poor in China reduced by a dramatic 297 million between 2000—2010; and by 231 million from
2005-2015, leaving only 56 million in poverty in 2015.

Similarly, Chen and Ravallion (2010) studied China’s reduction in poverty rates and number of poor using
the international $1.25-a-day poverty line, and suggested that 267 million people came out of poverty

between 1990-2002. But how did India’s reduction of MPI come about?

3.1.1. Total reduction of deprivations in each MPI indicator

The change in the headcount ratio does not answer the ‘how change happened’ question. Unlike the
headcount ratio, the MPI can be broken down into its component indicators. And there is a direct
relationship between each indicator and the MPI: any reduction of any deprivation of a poor person
reduced MPI — but not H. Is that important? This section and the next one study patterns of reduction

of the indicators. This section scrutinizes trends in deprivations experienced across the entire population

in each of the 10 indicators.!2

Figure 1 illustrates the absolute change in uncensored headcount ratios, as these are called.!3 The original
level of deprivation is on the horizontal axis, with the indicators having the highest uncensored headcount
ratios towards the right. The vertical axis shows by how many percentage points each indicator was
reduced; the line shows the vertical position at which each indicator would achieve zero incidence, thus

those closer to the line are closer to zero prevalence.

If we consider deptivations across the population and how they changed 2005/6-2015/16, we obsetve
strong and statistically significant changes in every indicator. Figure 1 indicates that 21.3 percent of
Indians lived in a household in which at least one child was not attending school in 2005/6, while it was
6.4 percent in 2015/16 - a 15 percentage point drop (Table C.1, Appendix C). Decreases in nutrition

were even stronger: 57.3 percent of people lived in a household in which at least one person was

12 This section analyses the uncensored headcount ratios of each indicator. We have not applied the poverty cutoff at this
stage. The global MPI methodology identifies individuals as MPI poor if they are deprived in 1/3 ot more of the weighted
indicators. This means even if individuals are deprived in certain indicators but if their total weighted deprived indicators
are less than 1/3, then they are non-poor.

13 Numbers related to Figure 1 are presented in Table C.1, Appendix C.
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Table 1 Change in poverty nationally and across population subgroups

2005/6 (NFHS 3) 2015/16 (NFHS 4) Absolute Change Relative Change
Pop. N N
P MPI H A Pop. MPI H A MPI H A NooMpr H A
Share! poor? Share! poor® poor
% est. s.e % s.e % s.e million % est. s.e % s.e % s.e million est. % % million est. % %
National 100.0 0283 0003 55.1 04 51.3 02 640.6  100.0 0123 0.001 279 01 439 0.1 369.5 -0.160*** 272 _74*% 2710 -567 -49.4 -14.4
Area
Rural 69.8 0355 0003 68.1 0.5 520 0.2 5530 677 0163 0.001 368 02 441 01 3302 -0.1927%% 313 79 2008 -542 459 -153
Urban 302 0117 0004 250 0.8 468 0.4 87.6 323 0039 0001 92 02 426 02 393 -0.078** -158™*F 42 482  -66.5 -632 -9.0
States
Andhra Pradesh* AP 72023 0010 500 1.7 47.2 0.6 419 6.6 0067 0002 164 05 408 03 143 -0.169*** 33,6 _64** 276 -71.6 -672 -135
Arunachal AR 01 0313 0019 600 29 522 1.0 0.8 01 0108 0.004 244 09 442 04 0.3 -0.205*** 356 80** 05  -65.6 -59.3 -15.3
Assam AS 27 0317 0017 61.7 2.7 51.4 0.7 191 25 0162 0003 362 06 447 02 11.8 -0.155*% 255 68" 73 490 -41.3 -13.1
Bihar BH 80 0449 0012 774 1.4 580 08 716 9.0 0248 0003 525 05 472 01 622 -0201 %% 249 108" 94  _448 -322 -186
Chhattisgath cT 23 0355 0011 700 1.6 50.8 0.8 184 23 0153 0.003 368 0.7 415 02 112 -0203 %%k 332006 93%x 72 571 -474 -184
Delhi DL 1.0 0.058 0007 129 1.4 450 0.9 1.4 120018 0.003 43 0.6 421 1.1 0.7 -0.040 ¥** 86 29 08 -689 -668 -65
Goa GA 01 0088 0008 207 1.8 426 0.6 0.3 01 0020 0004 55 10 372 07 0.1 -0.068 *** -152*%F 54 02 .76.8 -73.4 -12.7
Gujarat gJ 49 0185 0012 383 22 484 0.8 218 47 0092 0003 217 07 422 03 135 -0.094*k J16.6%F 610 82 -50.5 -43.3 -12.7
Haryana HR 1.9 0187 0015 39.1 25 47.7 1.3 88 24 0046 0002 109 0.5 425 04 34 -0.140 %% 281 %k 53%kx 54 751 72,0 -11.1

Himachal Pradesh HP 0.6 0129 0011 31.1 22 41.6 0.9 21 0.5 0030 0002 81 05 374 04 0.6 -0.099 *** 22,9 % 42" 15 .765 -73.8 -10.0
Jammu & Kashmir JK 0.9 0193 0011 41.8 20 463 07 45 1.0 0064 0003 152 0.6 417 03 20 -0.130 ¥ 265 46 26 -671 -63.5 -9.9

Tharkhand JH 27 0429 0015 749 20 57.3 0.8 234 27 0208 0.003 465 06 447 02 164 -0221%* 283 126 69 -51.5 -37.8 -220
Karnataka KA 55 0229 0010 489 1.8 468 0.7 31.2 49 0069 0002 173 05 398 02 111 -0.160*** -31.6™* 7.0 201 -70.0 -647 -14.9
Kerala KL 26 0053 0005 133 1.1 39.7 0.7 40 30 0004 0000 11 01 373 07 0.4 -0.049 % 1228 4% 36 924 919 -61

Madhya Pradesh MP 6.5 0366 0012 687 1.7 532 0.7 520 66 0182 0002 411 04 443 01 358 -0.184*% 276 _90** _162 -503 -40.2 -16.9
Maharashtra MH 92 0186 0010 40.1 1.8 46.4 0.7 429 9.5 0071 0002 173 05 413 03 216 -0115**229* _51%* 213 _61.8 -57.0 -11.1

Manipur MN 02 0204 0010 444 1.8 460 07 11 02 008 0003 210 07 403 03 0.5 -0.120 %% 234 57%% 06 585 -52.6 -12.4
Meghalaya ML 03 0340 0024 614 37 554 1.1 19 03 0146 0.006 328 13 445 04 1.3 -0.194%%% 28,6 %% 109 ¥+ .05 571 -46.6 -19.7
Mizoram MZ 01 0139 0012 308 23 451 1.2 03 01 0044 0003 98 07 452 0.7 0.1 -0.095*** 21,0 ** 0.1** .02 -682 -683 03
Nagaland NL 01 0295 0012 570 1.8 51.7 08 1.0 01 0099 0004 237 08 417 04 0.4 -0.196 *%* 333 %% 99 *k%x 06  -664 -58.4 -19.2
Odisha OR 36 0336 0014 642 2.1 523 09 271 34 0156 0003 359 05 434 02 164 -0.180*** 283 _90** 107 -337 -441 -17.1
Punjab* PB 25 0108 0008 240 1.6 450 0.7 6.9 230025 0.001 61 03 413 04 1.8 -0.083 #F% _18,0 %k 37 %k 51 769 -748 -83
Rajasthan RJ 60 0332 0015 622 20 534 1.0 432 56 0145 0003 320 05 453 0.2 237 -0.187* 302 81" 196 -564 -48.6 -15.2
Sikkim SK 01 0177 0015 375 29 473 08 03 00 0019 0.002 49 04 381 05 0.0 -0.159 *** 32,6 _92** 02 -895 -87.0 -19.4
Tamil Nadu TN 55 0157 0008 374 17 419 03 240 67 0027 0001 73 03 375 03 6.5 -0.129 %% 30,1 ¥ _44% 175 825 -80.5 -10.5
Tripura TR 0.3 0265 0017 546 2.7 486 1.0 22 0.3 0087 0005 203 09 427 0.6 0.8 -0.179 % 343" 60 14 -674 -628 -123

Uttar Pradesh ~ UP 164 0361 0007 688 1.1 525 0.4 1313 158 0.183 0.002 408 03 447 01 852 -0.179** 280*** 77 462 494 -40.7 -147
Uttarakhand UTr 08 0182 0013 393 27 463 0.7 36 08 0072 0.003 173 07 418 04 19 -0.110 % 221 %% 45%* 17 604 -561 -9.8
West Bengal WB 80 0302 0010 580 1.6 521 0.6 536 76 0110 0.003 263 07 419 02 263 -0.192%F 317%k 10,1 ¥ 273 635 -547 -195

Age groups

Children (0-17) 402 0338 0003 630 0.4 537 0.2 2948 342 0159 0.001 350 02 455 0.1 1583 -0.179*** 281" 81" 1365 -529 -445 -15.1
Adults (18+) 59.7 0246 0002 49.8 0.4 494 02 3457 658 0104 0.001 242 01 428 00 2112 -0.142 "% 256™* _6.6™* -1345 -578 -51.3 -13.4
0-9 226 0376 0003 687 0.4 548 0.2 180.3 183 0.193 0.001 41.6 02 463 0.1 100.8 -0.183*** 27,1 *** 84 795 487 -394 -154
10-17 1770290 0.003 558 05 51.9 02 1145 159 0121 0001 273 02 442 01 575 -0.169** 285 _77** 570 583 -51.0 -14.9
18-59 512 0246 0003 49.3 04 498 02 2936 554 0102 0.001 238 0.1 430 0.1 1749 -0.143 " 255%* _¢7%* 1187 -583 -51.7 -13.6
60+ 86 0247 0003 525 05 470 02 522 104 0110 0.001 265 02 415 01 364 -0.137* 261%* 56** _158 -556 -49.6 -11.8
Castes

Scheduled Caste 19.1 0341 0005 654 0.8 521 03 1452 207 0147 0.001 333 03 441 01 912 -0.194 "% 321%* _g0*** 539 _569 -49.1 -15.4
Scheduled Tribe 86 0452 0008 80.1 0.9 564 05  79.6 94 0232 0002 50.6 04 459 02 631 -0220%*%_295%* 105" _166 -48.6 -36.8 -18.7
Other Backward Classes 403 0293 0.004 582 0.6 50.4 0.3 2724 430 0118 0.001 272 02 435 0.1 1551 -0.175** 31.0%* _c9*** _117.3 -59.6 -532 -13.7
Other 290 0179 0005 366 0.9 491 05 1233 225 0066 0.001 156 02 426 02 465 -0.113**_209** _65™* 768 -63.0 -57.3 -133
Religion

Hindu 80.4 0281 0003 554 0.5 50.7 0.2 517.6 802 0122 0001 281 0.1 435 01 2987 -0.158**% 27.3*% 72%* 2190 -564 -49.2 -14.2
Muslim 140 0336 0010 608 1.5 552 0.5 99.0 141 0146 0002 314 05 465 02 588 -0.190**% 294 87%* 402 565 -483 -158
Christian 23 0193 0012 393 20 492 0.8 104 24 0070 0.002 164 05 430 03 51 <0123 %% 0 9%*F 3% 53 636 -583 -127
Other 33 0174 0011 354 1.9 492 08 134 3.3 0.068 0.002 157 05 431 03 6.9 -0.107 *** 197 *¥* _c1*** 65 612 -557 -12.4

'Population share is based on weighted retained sample.

This column was computed by multiplying the H (2005/6) by population of the 2006 survey year.

This column was computed by multiplying the H (2015/16) by population of the 2016 survey year.

Notes:

i.Source of 2006 & 2016 population figures: United Nations, Department of Economics and Social Affairs, Population Division (2017). World Population Prospects: The 2017 Revision, DVD

Edition [Accessed on 28 April 2019].
ii. At the time of this publication, the World Population Prospects 2019 version was available. Our check based on the 2019 version indicate that the number of poor changed exogenously, that is,

273 million Indians moved out of poverty instead of 271 million based on the 2017 version. We continue to use population figures from the World Population Prospects 2017 instead of 2019 to be
consistent with our previous published work including UNDP-OPHI, 2019 and OPHI, 2018.

iii. Absolute Change is defined as the absolute rate of change or the difference in poverty levels between 2015/16 and 2005/6. The absolute rate of change is indifferent to the initial level of
poverty. Relative Change is defined as the relative rate of change or the difference in poverty as a percentage of the initial poverty level. Interpreting the analysis of absolute and relative changes
together provides a clear sense of overall progress made in India and across the subgroups between the survey petiods.

iv.The t-statistics for difference show that the absolute and relative changes are statistically significant at 1% (***) for national, rural and urban areas, states and all population subgroups.

v.All figures presented in Table 1 is based on author's calculation with NFHS 3 (2005/6) and NFHS 4 (2015/16) data.

vi. *Andhra Pradesh includes the state of Telangana; Pujab includes the state of Chandigarh (see Appendix B for details).

undernourished in 2005/6 this dropped to 37.6 percent in 2015/16. Similatly, lack of access to electricity
affected 32.9 percent of people in 2005/6 but only 12.2 percent in 2015/16. The biggest improvement

was in asset ownership. Whereas 46.8 percent of Indians did not have more than one of the following
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assets: telephone, radio, television, computer, refrigerator, bicycle, motorcycle, or animal cart (and did

not have a car/truck), in 2015/16 only 14.0 percent did not own more than one of these assets.

Put differently, if we consider how deprivations declined re/ative to their starting levels, we find that 18-
70 petrcent of deprivations in the ten indicators that were present in 2005/6 had been eradicated by
2015/16 (Table C.2, Appendix C). Relative to the starting rates of deprivation, the largest shate of societal
deprivations (70 percent) were removed for assets and school attendance, and electricity (63 percent).
This was followed by strong gains for years of schooling (45 percent), child mortality (44 percent), and
nutrition (34 percent). The smallest decrease in levels of deprivation was observed for the housing

indicator (18 percent).

3.1.2. Reduction of deprivations that affect the poor

Recall that the MPI identifies as poor people who are deprived in at least one-third of the weighted
indicators. So how did deprivation in indicator change among the poor? This question is important
because each reduction of a poor person’s deprivation will directly change the MPI. To answer this
requires an analysis of the joint distribution of indicators. To be more precise, we are wondering: did
most of the reductions of deprivations occur among people who were deprived in at least one-third of
weighted indicators at the same time? Or did most occur among people who face only a few deprivations
or who are marginally poor? The censored headcount ratios provide the percentage of the population
who are MPI poor and are deprived in each indicator. Figure 2 shows the absolute change in censored

headcount ratios using the same axes as Figure 1.

Each of the ten indicators was reduced, and their reduction was statistically significant at the one percent
level. As can be seen visually, the highest improvements in terms of percentage points are found in
nutrition, cooking fuel, sanitation, and assets. Housing and electricity also had large reductions affecting

more than one in five people in India.

As Figure 2 shows, India’s progress in reducing multidimensional poverty can be attributed to all ten
indicators.14 While the y-axis shows the absolute change in each censored headcount ratio, the 45-degree
line indicates the change required for a 100 percent reduction in that indicator. Therefore, the gap
between each indicator-bubble and the 45-degree line indicates the amount needed to reduce the
deprivation entirely. It thus gives insight into the relative reduction of each indicator as well. The closer
the bubble is to the line, the higher is the relative reduction. We see, for example, that despite the low

absolute change in child mortality, its relative reduction has been huge. All censored headcount ratios

14 Nlumbers related to Figure 2 are presented in Table C.3, Appendix C.
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decreased by at least 50 percent except for housing (48 percent) and in some cases (electricity, assets)

dropped by more than 70 percent.

Figure 1 Change in uncensored poverty headcount ratios of 10 indicators

Level of Uncensored Headcount Ratio in 2005/6 (1n %)

Figure 2 Change in censored headcount (CH) ratios of 10 indicators
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Malnutrition tends to be high in India. While this is still the case comparatively speaking, the censored
headcount ratio of nutrition more than halved. In 2005/6, 44.3 petcent of India’s population was
multidimensionally poor and had at least one malnourished child or adult within the household, while in
2015/16 this proportion has reduced to 21.2 percent. Furthermore, in the space of health, the censored
headcount ratio of child mortality fell from 4.5 percent in 2005/6 to 2.2 percent ten yeats later.
Improvements in education were clearly visible: the censored headcount ratios for years of schooling and

school attendance more than halved.

Similarly, living standards have improved in every indicator. Between 2005/6 and 2015/16, the incidence
of people being multidimensionally poor and deprived in housing conditions decreased from 44.9 percent
to 23.6 percent. The reduction of deprivations in drinking water fell from 16.6 percent to 6.2 percent,
and the percentage of people using solid cooking fuel reduced by half (52.9 percent to 26.2 percent).

Censored headcount ratios in electricity and asset ownership reduced more than 70 percent.

If we compare the percentage point changes in the uncensored (Figure 1; Table C.1, Appendix) vs
censored headcount (Figure 2; Table C.3, Appendix) ratios we find that the percentage changes are quite
similar for years of schooling, school attendance, child mortality and electricity, meaning that nearly all
of the reductions in deprivations occurred among persons who were MPI poor. For nutrition the
reduction of censored headcount ratios (Table C.3, Appendix) was 3.4 percentage points more than the
population level reductions (Table C.1, Appendix). This means that 19.7 percentage points of the
reduction in nutrition deprivations really occurred as shown in Table C.1, Appendix. However, among
the poor effectively 3.4 percent of the population appear to have graduated to non-poor status, while still
being deprived in nutrition. In the case of drinking water, there is a 3.1 percentage point difference (Table

C.3, Appendix).

For three indicators, the differences are larger: for sanitation it is 6.9 percent, cooking fuel it is 10.9
percent and for housing, the difference is 11.0 percent. In the case of these indicators, while most of the
reduction did appear to occur among the poor, a reduction in the density or share of overlapping
deprivations also occurred. Effectively, many graduated from poverty to a state of vulnerability. Assets,
on the other hand, had higher reductions in the overall population than among the poor. So effectively
it could be imagined that 27.9 percent of poor people became non-deprived in assets and furthermore,
4.8 percent of the population who were not poor, reduced their deprivation in assets (Table C.3,

Appendix).

Naturally, using repeated cross-section data it is impossible to track these transitions precisely. The
interpretation of India’s changes suggests that the reduction of poverty was powerfully driven by the

reduction of deprivations among persons who were poor. In some cases, however, particularly with
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regards to cooking fuel and sanitation, reductions in a different indicator meant people graduated out of

poverty, but retained their deprivation in those indicators, whose uncensored headcount ratios

considerably exceeds the incidence of MPIL.

Figure 3 MPI over alternative poverty cut-offs (k)
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Figure 4 Headcount ratio (H) over alternative poverty cut-offs (k)
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This section has demonstrated how unpacking the change in MPI into the changes in its component
indicators — a process which is not possible for the headcount ratio — greatly illuminates the story of

‘how’ poverty decreased. But are these findings restricted to the chosen poverty cutoff of one-third?

3.1.3. Poverty reduction between 2005/6 — 2015/ 16 across alternative poverty cutoffs

Figures 3 and 4 plot the MPI and H respectively over all values of the poverty cutoff k for each year.
There are large and statistically significant reductions in multidimensional poverty in India between
2006/6 and 2015/16 for all poverty cutoffs. In order to explore how poor people’s deprivation profiles
changed, indicator by indicator as well as overall, it is necessary to fix a poverty cutoff, so we return to
using the poverty cutoff of one-third. The next section demonstrates the value-added of using the MPI

rather than the poverty rate to capture the pro-poorness of poverty reduction trends by groups.

3.2. Poverty changes by states: Fastest movers and what changed most

The MPI is disaggregated into 29 States and Union Territories. It is noteworthy that each of these had
statistically significant reductions in MPI, H, and A at the 1 percent level (Table 1). One factor that is of
particular interest to pro-poor patterns of poverty reduction that leaves no one behind is the rate of
poverty reduction among the poorest groups. Eatlier work by Alkire and Seth (2015) found that progress
in terms of the MPI headcount ratio as well as the MPI itself had been slower for the poorer states, castes
and religious groups. In stark contrast, we find here that seven of the ten states that had the fastest
reduction of MPI were among the 10 poorest states in India. Jharkhand, which was second poorest in
2005/6, had the fastest reduction of all states, followed by Arunachal Pradesh, Chhattisgarh, Bihar,
Nagaland, Meghalaya, West Bengal, Rajasthan, Madhya Pradesh, and Odisha (Table 1). Figure 4a

illustrates this pattern.

In Figure 5, state-level absolute changes in MPI (y-axis) are plotted over MPI levels of 2005/6 (x-axis).
The poorest state in 2005/6 — Bihar — had the fourth fastest reduction in MPI. Nagaland, West Bengal,
and Tripura were not among the poorest 10 states, yet had rapid reductions in mPIl. Assam had
considerably slower progress in MPI reduction compared with other states having similar or greater levels
of poverty, although it was still the sixteenth fastest. The correlation between MPI starting level and
absolute change is statistically significant and the slope of the simple linear least squares regression line,
which shows the fit between the change and the starting level of MPI, weighted by the number of poor

in 2015/16, shows a fast change in MPL

In terms of relative change, some of the least poor states improved MPI the most. This is not uncommon
because a relative measure shows what percentage of the distance to zero poverty was covered, and least

poor states do not have as far to go. Kerala, for example, reduced its MPI by around 92.4 percent from
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Figure 5 Changes in MPI across Indian States between 2005/6 and 2015/16
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Figure 6 Bihar and Chhattisgarh: Change in the proportion of people who are multidimensionally poor and
deprived in a given indicator between 2005/6 and 2015/16
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a starting headcount ratio of 13.3 to 1.1 percent in 2015/16 (Table 1). Similatly, Sikkim reduced the MPI
by a massive 89.5 percent that lowered the MPI from 0.177 to 0.019, while the headcount ratio fell from

37.5 percent to 4.9 percent (Table 1). It is also encouraging that eight of the poorest ten states cut their
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starting level of MPI by more than 51 percent: Nagaland, Arunachal Pradesh, West Bengal, Chhattisgarh,
Meghalaya, Rajasthan, Odisha and Jharkhand.State patterns of MPI and of its reduction by indicator were
often similar but there were some interesting variations (Table C.3, Appendix C). Chhattisgarh and Bihar,
for example, were among the ten poorest states and the magnitude of reduction in asset deprivations are
similar. But Chhattisgarh had larger reductions in housing, sanitation, cooking fuel, years of schooling,
and nutrition; Bihar had larger reductions in electricity and school attendance (see Figure 6). In absolute
terms, people who were poor and deprived in electricity were negligible by 2015/16 in Chhattisgarh,

whereas water deprivations were small in Bihar (Table C.3, Appendix C).

Is this same result visible if, instead of the MPI, we consider H? Actually, the picture is dramatically
different (Table 1). Figure 7plots the absolute changes in headcount ratio (H) on the vertical axis, and
the initial 2005/6 levels of H at the state level horizontally. The relationship has a v-shaped pattern, with
the fastest reduction in the mid-poverty states such as Andhra Pradesh, West Bengal and some for the
North Eastern states, although Chhattisgarh also fares very well. However, Bihar, Jharkhand, Uttar
Pradesh and Madhya Pradesh are slower in absolute terms. The correlation between starting level and
absolute change in H is minimal and not statistically significant, with the slope almost horizontal. Why
are these two pictures of changes in MPI and H so different? And which is correct? To solve this
dilemma, we study the trends in the intensity of poverty (A) — the overlapping deprivations among the

poor (Figure 8) which is the second component of the MPI alongside H.

Figure 8 provides the essential clue. With few exceptions, the reduction in intensity was considerably
fastest among the poorest. The correlation is statistically significant, with the correlation coefficient quite
high (near -1) and slope quite steep. Jharkhand clearly leads all states in India in reducing the intensity of
the still-poor persons, followed by Bihar and Meghalaya then West Bengal. Thus, what the trends in
headcount ratio overlook are the positive pro-poor gains among poor persons who remain poor but now
suffer a lighter load of overlapping deprivations, as reflected in their lower intensity. For example, in
Jharkhand, each poor person’s deprivation score on average reduced by 12.6 percentage points, which is
equivalent to at least two fewer living standard deprivations in 2015/16 as compared to 2005/6. Recall
that the MPI is reduced if any deprivation of any poor person is removed. And there are exactly two
possible effects of removing deprived deprivations of poor persons: a) the headcount ratio goes down
(because that person leaves poverty) or b) intensity goes down (because that persons’ deprivation score
reduces). The India 2005/6 to 2015/16 trends cleatly show that both paths were taken. So tracking only

the headcount ratio would miss out a large part of the story — one that, in this case, benefitted the poorest.
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Figure 7 Changes in headcount ratio (H) across Indian States between 2005/6 and 2015/16
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Figure 8 Changes in average intensity (A) across Indian States between 2005/6 and 2015/16

Level of A in 2005/6
40.0 42.0 44.0 46.0 48.0 50.0 52.0 54.0 56.0 58.0
1 1 1 1 1 1

1 1 1
- MZ

0.0

-2.0

DL

-4.0

™ PB @U

HP @ur -
GA i

il MEN TR

GJ
AP d uP
KA £

-6.0

-8.0

SK AR\ESR’ I\ﬂ.)

- cT Nkyp
ML Bihar

Absolute Change in A (ppts)

-16.0 -14.0 -12.0 -10.0

Jharkhand

Slope: -0.47; t-test: -10.04; Correlation coefficient: -0.89
Size of bubble proportionate to number of poor in 2015/16

For that reason, we propose assessing the ‘leave no one behind’ consideration using MPI, which makes

visible reductions in every deprivation of every poor person, and not only a partial index such as H or A.
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3.3. Disaggregation by population subgroups

Is the pro-poor pattern of reduction of MPI across states mirrored in other groups? The following sub-
sections present the progress made of each of the subgroups of urban-rural areas, caste, religion and age
groups. We find strong pro-poor trends among all subgroups over time by levels of MPI, H and A (Table
1).

A classic question, given the patterns of rural-urban migration, is how patterns of poverty reduction vary
across these areas. The NFHS surveys use the national census definitions to identify rural and urban
clusters, and are designed to be representative of each area (IIPS and ICF 2017 p 1). Before executing
the survey, the household listings are updated to reflect major population shifts. Despite population shifts
the data in Table 1 seem to show a convergence in absolute terms due to larger absolute reductions in
rural poverty, which was considerably higher and affected two-thirds of the population. In both rural and
urban areas, the MPI was halved. In absolute terms, rural poverty decreased far faster than urban, whereas
in relative terms, urban poverty went down slightly faster. The intensity of multidimensional poverty
reduced more in rural than in urban areas. Rural poverty halved in terms of MPI but not headcount ratio,
although the latter (H) went down from 68.1 percent to 36.8 percent. The urban headcount ratio also

more than halved from 25.0 to 9.2 percent. Urban MPI too more than halved, plummeting from 0.117
to 0.039.

In the NFHS surveys, the many caste groups are grouped into four major categories: Scheduled Castes

(SC), Scheduled Tribes (ST), Other Backward Classes (OBC), and Other.1> While SC include Dalit
communities, the category ‘Other’ include higher castes. The SC and ST communities have tended to be
the most disadvantaged subgroups in India. In 2015/16, this is still the case. Half of the people belonging
to ST communities ate multidimensionally poor (Table 1). They were also the poorest in 2005/6 with a
headcount ratio of 80 percent. Nevertheless, their progress was impressive and their overall MPI had the
largest absolute reduction of the caste groups, from 0.452 to 0.232. The SC communities had strong if
slightly slower MPI reduction in absolute terms. In terms of the headcount ratio (which as we have seen
overlooks reductions among the poor), the SCs more than halved their MPI in relative terms and also
reduced H by a larger magnitude: 32.1 percentage points. The two groups of OBC and Other also halved

their MPI in this period. But in absolute terms SC and ST communities account for the highest reduction

15 The caste designation of the household head is applied to all members of the household, which means it is not possible to
identify mixed-caste households, nor to ascertain whether their prevalence is increasing. Also, caste is self-identified, and
a potential non-sampling error is that in different NFHS rounds persons may have different incentives to self-report
different caste identities due to reigning political or cultural contexts (IIPS and ICF 2017 p 1). Some 0.72% of the sample
in NFHS 4 and 0.41% in NFHS 3 reported they “do not know” their caste category. We do not present the analysis of
this particular category in this section.
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of poverty - a scenario that is opposite to the findings of Alkire and Seth (2015) for the period of 1998/99

to 2005/6. During that period India’s poorest caste groups witnessed the slowest progress according to
both MPI and H.

The pro-poor poverty reduction is also prevalent when we look at absolute changes across religious

groups (Table 1). Religion is self-identified, and is a variable commonly used for disaggregation in the

NFHS-4 survey report (IIPS and ICF 2017).1¢ A positive observation from religious disaggregation is that
all religious groups considered halved their MPI, and that the results were pro-poorest. To elaborate,
Muslims were the poorest religious group of 2005/6 with an MPI of 0.336 and H of 60.8 percent,
followed by Hindu (MPI 0.281, H 55.4 percent) and Christian (MPI 0.193, H 39.3 percent). In absolute
terms, both the MPI and H reduced faster for Muslims than for other religious groups, as the MPI
dropped to 0.146 and H to 31.4 percent. Despite the huge progtess, in 2015/16, Muslims are still the
poorest religious subgroup with almost every third Muslim multidimensionally poor, compared to every

sixth Christian.

We disaggregate the MPI by four age groups: children between 0 and 9 years, 10 and 17 years, adults

between 18 to 60 years, and above 60 years (Table 1). We also present the results for two broad groupings:

children (defined as under 18) and adults (18 years and older).1” In 2005/6, children aged 0 to 9 and 10
to 17 had significantly higher levels of MPI and H. While this is still the case in 2015/16, in terms of
absolute reductions of the MPI, both groups of children saw higher reductions (0.183 and 0.169,
respectively) than the adult age groups. Similarly, the headcount ratios (H) for both have changed faster
than for the two adult age groups in absolute terms. The pootest age group of 2005/06 (0-9 years) saw
its headcount ratio decline by 27.1 percentage points, while the H for the second poorest (10-17 years)
declined by 28.5 percentage points, both outpacing the older subgroups. The MPI was halved for all age
groups except for children aged 0-9. In terms of the number of poor, more than half of the 271 million
people to leave poverty were children. In summary, strong and consistent reductions are evident across
all age groups with the highest reductions for children, and children aged 0 to 9 years are the poorest age

group in 2015/16.

16 The religious designation of the household head is applied to all members of the household, which means it is not possible
to identify mixed-religious households, nor how their prevalence is changing over time.

17 Age disaggregation of any household poverty measure such as the global MPI or a monetary poverty measure must be
carefully interpreted (UNICEF and World Bank Group 2016). The unit of identification is the household, and so a
child is identified as poor based on the combined deprivation profile of all household members.
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3.4. Distributional shift favoring the most deprived

The consistent pro-poor trends across all possible poverty cutoffs, and across differently-defined
population subgroups suggests there may have been a societal-wide shift in deprivation scores experi-
enced by people in India across the two periods. How might we assess that more precisely? And are

results for both the MPI and H stable across different poverty cutoffs?

Figure 9 depicts the entire distribution of deprivation scores in each year — irrespective of any poverty
cutoff. Similar to what is often shown to illustrate income distributions, we plot a quantile function
(intuitively known as Pen’s Parade (Pen 1971)) for the distribution of deprivation scores or counting
vectors (c-vectors), which are ordered by the value of the deprivation score. The least poor percentile i.e.
those experiencing the lowest deprivation score (which is zero), are on the left. The most deprived
percentile can be found on the right of the x-axis. The number of bars with the same height show the
percentage of people who experience that deprivation score. The light shaded bars show the deprivation
scotes by percentile for 2005/6; the darker ones are for 2015/16. As is cleatly visible, all percentiles have
a lower deprivation score in the 2015/16 distribution except the 100s, which is equal. For example, the
poortest percentile in 2005/6 experienced deprivation scores of more than 80 percent of the weighted
deprivations, whereas in 2015/16 this has reduced to around 70 percent. The shift is even larger for lower

percentiles, such as the 60w, where the deprivation score reduced from around 45% to 28%.

Recall that earlier work (Alkire and Foster 2011, Lasso de la Vega 2010, building upon Foster and
Shorrocks 1988 and Atkinson 1987), established dominance results for the poverty cutoff £ given the
vector of weights and deprivation cutoffs. Consider the unidimensional distribution of attainment scores,
where each attainment score takes the value of one minus the deprivation score. The cumulative
distribution function (CDF) of the attainment score distribution is used to establish first order
dominance.!$ In Figure 10, the CDF shows poverty dominance of the attainment scores across the
decade. First order dominance of the CDF implies that the headcount ratio (H) in 2015/16 is never
greater than that of 2005/6 and is lower for at least one £ value. In the case of MPI, poverty dominance
of the CDF implies similatly that the MPI in 2015/16 is never greater than in 2005/6 and is lower for at
least one £ value. Thus it is established that this specification of multidimensional poverty, whether

measured by MPI or the headcount ratio, has decreased in India regardless of the poverty cutoff applied.

18 The CDF is the inverse of the quantile function depicted in Figure 9. For first order dominance the deprivation and
attainment score cases coincide. We follow Alkire and Foster (2011) in using attainment scores; Lasso de la Vega (2010)
equivalently uses deprivation scores.
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Figure 9 Quantile function of deprivation scores by percentile of the population, 2005/6 - 2015/16
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Figure 10 Cumulative distribution function of the attainment scores by percentile 2005/6 - 2015/16
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In addition to using indicator-level details to understand poverty reduction trajectories, and distributional
information to establish dominance results, we can use quantile functions to compare distribution-wide

reductions of deprivation scores for population subgroups. For example, Figure 11 shows the
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distributional shift across India’s rural and utban areas. It is obvious that rural India has by 2015/16
moved closer to 2005/6 levels of utban India. While the gap between the two ateas has reduced over the
decade, the clear divide between rural and urban India has remained. Overall, there is a clear shift towards
fewer deprivations over time.

Figure 11 Quantile Function of counting vector by rural and urban areas for 2005/6 and 2015/16
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From left to right: least deprived percentile to most deprived percentile.

The poverty dominance of the attainment CDFs is an important new observation, and was not explored
in earlier tests of robustness, which focused on pairwise comparisons or rank correlations of country or
subnational rankings. As a more general result, it firmly establishes a set of important relationships

between both MPI and H for the two years.

4. Robustness of the number of poor leaving poverty

Thus far we have focused on demonstrating the value-added of the adjusted headcount ratio MPI in
analysing the composition and the pro-poorness of poverty reduction, and also the feasibility of jointly
assessing the stability of these findings by exploring poverty dominance. However, the headcount ratio

has two features that the MPI overlooks. One is its mere familiarity, but the other is that the headcount
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ratio multiplied by the population provides the number of poor people. This is a vital piece of
information, both because it locates poverty reduction across a number of peoples lives, and because this
information, which includes population changes and growth, is used for policies such as resource
allocation. The last portion of this paper thus focuses on assessing the robustness of the number of poor

people — a statistic drawn from the headcount ratio — using a rigorous albeit data intensive technique.

In 2018, five of the ten original global MPI indicators were adjusted to better align to the SDGs (Alkire
and Kanagaratnam, 2020; Alkire and Jahan, 2018; OPHI 2018). A question naturally arises whether
observation that some 271 million fewer people are MPI poor in 2015/16 than 2005/6 is sensitive to this
revision. If the original MPI 2010 specifications were used, or if alternate indicator specifications were
used, how would this have affected the number? To scrutinise that question we ran the original 2010
MPI specifications (labelled as Trial 0) and 19 additional alternative MPIs (labelled as Trial 1-19) using
the NFHS 2005/6 and 2015/16 datasets, to assess how results are affected (Table D.1, Appendix D).
That is, while in the dominance assessment we held the indicators and deprivation cutoffs constant, in
this section, we systematically explore alternative definitions of child nutrition, child mortality, years of

schooling, housing, and assets.

As reported in Appendix D, if the 2010 MPI specifications were used (Trial 0), then we would have
found that 286 million fewer people were MPI poor in 2015/16. Across the other 19 specifications in all
but one, the number of poor people who left poverty was higher than 271 million, in the range of 275
million to 302 million. Only in one extreme trial (Trial 18) in which only child malnutrition data were
retained and no adult malnutrition data was included did the number exiting poverty drop below 271
million.

Does the year of population affect this result? It should be noted that 92 percent of the interviews in the
NFHS 2005/6 were conducted in 2006. In NFHS 2015/16, we find that close to two-third (62%) of the
interviews were conducted in 2015. This motivated us to use the 2006 and 2016 population estimates to

compute the total number of MPI poor in India. As such, the figure of close to 271 million people exiting

poverty is based on the population estimates between 2006 and 2016.1 Naturally a question arises
whether this figure would have changed had we used population data from 2015 instead of 2016 for the

latter period. Indeed, if we had used the 2015 population estimates, the number of people moving out of

19 We use the 2006 and 2016 population figures that were published in World Population Prospects: The 2017 Revision
(United Nations, 2017). At the time of this publication, the World Population Prospects 2019 version has become
available. This 2019 publication changed the population estimations of India retrospectively, which affects our estimation
of the numbers. By the new population estimates for 2016, 273 million Indians moved out of poverty instead of 271
million based on the 2017 edition of World Population Prospects. We use population figures from the World Population
Prospects 2017 instead of 2019 in this paper to be consistent with previously published work including UNDP-OPHI,
2019 and OPHI, 2018.
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poverty would have increased by close to 4 million people for each trial MPI between 2006 and 2015.
Thus we can say with rigour that the figure of close to 271 million represents a lower bound of the

plausible numbers exiting poverty.

5. Concluding Remarks

This paper investigates the changes in multidimensional poverty 2005/6 to 2015/16 in India using data
from the third and fourth rounds of the NFHS surveys. We find a very strong reduction, indeed a halving,
of the MPI during that decade. Furthermore, subnational patterns of poverty reduction are strongly pro-
poot, whereas from 1998/99 to 2005/6 they had been regressive. The findings also demonstrate the
value-added of using MPI (which respects dimensional monotonicity) rather than just a headcount ratio

to assess trends: the pro-poor change in MPI is driven by the reduction of intensity among the poor.

We obsetved, at the most general level, that whereas the MPI was more than halved 2005/06-2015/16
considering 95% confidence intervals, the headcount ratio did not quite fall by half. How do we interpret

this finding?

First, when we explore it sub-nationally we find the same pattern holds by state, caste group and religion.
In Figure 5, we obsetved that the poorest states of 2005/06 reduced poverty (MPI) the fastest, which
implied a pattern of pro-poor poverty reduction. We concluded that states with higher MPI values in
2005/6 reduced poverty faster. However, when we considered the same graphic for the headcount ratio,
the pattern is different (see Figure 7). In particular, the right end of the tail that depicts the poorest states
and the biggest states that house most of the poor people, the pace of poverty reduction was slower.
However, looking at the pattern of intensity reduction (see Figure 8), it is even more sharply evident
among the poorest states. What this means is that in the poorest states a sizable reduction of intensity
also drove changes. So in those cases where the persons remain poor, instead of being deprived in, for
example, 77 percent of all weighted indicators now they are deprived only in 45 percent. They still are
identified as poort, so the headcount ratio has not changed, but intensity — and correspondingly, their

experience of interlinked deprivations — has.

Turning to the other groups, in absolute terms, the poorest always reduced MPI the fastest. In terms of
caste divisions, the ST communities reduced MPI by -0.220 whereas the SC communities reduced it by -
0.194. But the SC communities had a 32.1 percentage point decrease in their multidimensional poverty
rate (H) whereas for ST it was 29.5 percentage points (see Table 1). Similarly, Muslims reduced their MPI
by -0.190 which was faster than the reduction of Hindu by -0.158. But Muslims reduced their headcount
ratio by 29.4 percentage points whereas Hindus were close, reducing by 27.3 percentage points.

Interestingly, in the case of children, both measures align — considering either MPI or headcount ratio,
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children 0-9 and 10-17 had a faster absolute reduction of poverty than the other age groups, making this
a strongly significant finding. In relative terms, the less poor groups reduced MPI and H faster across

these groups, as they had across states.

The pro-poor pattern for states, caste, and religious groups is generalised by observing the momentous
shift across the entire distribution of deprivations, not just among the less poor strata. The quantile
function of deprivation scores and the linked cumulative distribution function of attainment scores

confirm that the two distributions exhibit poverty dominance.

One of the flaws of the poverty rate or headcount ratio in terms of measurement that led to the generation
of improved poverty measures in the 1970s and 1980s by Amartya Sen (1979), Foster, Greer and
Thorbecke (1984, 2010), and others was precisely its lack of monotonicity. The headcount ratio, being
insensitive to the depth or breadth of poverty, does not provide any incentive to public actors to invest
in reducing the disadvantages of the poorest, whose poverty status may not change. On the contrary, the
poverty rate gives public actors an incentive to address the needs of the barely poor and so they come
across the poverty line thus visibly reducing the headcount ratio, while the needs of the very poorest are
left unaddressed. If such policies had driven change in multidimensional poverty 2005/6 to 2015/16, a
monotonic decrease of the headcount ratio, but not of intensity or MPI, would be expected. Overall, this
demonstrates the value-added of using MPI (which respects dimensional monotonicity) rather than just
a headcount ratio to assess progress: the pro-poor change in MPI is driven by the reduction of intensity

among the poor as well as by a reduction in incidence.

In the final section, recognising its policy salience, this paper scrutinized in depth the apparent finding
that at the end of the decade under study, some 271 million fewer persons were living in multidimensional
poverty, a magnitude of change rivalling the numbers exiting monetary poverty in China. That number
of poor was assessed across an additional 19 trials of the MPI using different indicator definitions and

combinations, and found to be robust.

In sum, the paper argues that the SDGs’ focus solely on the multidimensional headcount ratio is
mistaken, because that statistic is unable to verify two core priorities of the SDGs: leaving no one behind,
and understanding interlinkages across indicators. The empirical application in India shows that a focus
only on the headcount ratio — as impressive as that is — leaves out essential information regarding pro-
poor reductions among the poorest places and subgroups. This pattern can only be established if trends
in MPI, not poverty rate, are used as the measure of poverty. However, recognizing the ease of
interpretation of the headcount ratio, and the policy salience of the number of poor, both will and should

naturally continue to be reported alongside the MPI as part of the linked information platform. With that
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in mind, robustness tests such as the one implemented with respect to the number of poor leaving

poverty, should also be applied to these informative partial indices.
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Appendix A

Table A.1 A comparison of population shares by area, states and subgroups between Census 2011, NFHS 3
(2005/6) and NFHS 4 (2015/16)

Population Share (in %)

Based on retained sample Based on full sample
Census (weighted) (weighted)
2011 NFHS 3 NFHS 4 NFHS 3 NFHS 4
2005/06 2015/16 2005/06 2015/16

Area
Rural 68.86 69.84 67.67 68.94 66.91
Utban 31.14 30.16 32.33 31.06 33.09
States
Andhra Pradesh 6.99 7.21 6.57 7.04 7.10
Arunachal Pradesh 0.11 0.11 0.09 0.11 0.09
Assam 2.58 2.66 2.46 2.66 2.44
Bihar 8.60 7.96 8.95 7.90 8.75
Chbhattisgath 2.11 2.26 2.30 2.18 2.26
Delhi 1.39 0.95 1.17 1.19 1.49
Goa 0.12 0.13 0.12 0.14 0.12
Gujarat 4.99 4.88 4.70 4.84 4.79
Haryana 2.09 1.94 2.35 1.93 2.29
Himachal Pradesh 0.57 0.58 0.53 0.56 0.53
Jammu & Kashmir 1.04 0.93 0.98 0.95 0.96
Jharkhand 2.72 2.69 2.67 2.74 2.68
Karnataka 5.05 5.49 4.86 5.66 4.87
Kerala 2.76 2.59 2.98 2.54 2.88
Madhya Pradesh 6.00 6.52 6.58 6.25 6.48
Maharashtra 9.28 9.19 9.46 9.59 9.71
Manipur 0.24 0.21 0.18 0.20 0.18
Meghalaya 0.25 0.26 0.31 0.27 0.23
Mizoram 0.09 0.09 0.09 0.09 0.08
Nagaland 0.16 0.15 0.12 0.14 0.12
Orissa 3.47 3.64 3.45 3.64 3.42
Punjab 2.29 2.48 2.26 2.46 2.28
Rajasthan 5.66 5.98 5.59 5.76 5.47
Sikkim 0.05 0.06 0.04 0.06 0.04
Tamil Nadu 5.96 5.53 6.75 5.32 6.54
Tripura 0.30 0.34 0.29 0.33 0.29
Uttar Pradesh 16.50 16.42 15.76 16.88 15.54
Uttarakhand 0.83 0.78 0.83 0.82 0.82
West Bengal 7.54 7.96 7.56 7.76 7.53
Age groups
Census Age Group 0-6 13.59 15.24 12.49 15.51 12.57
Census Age Group 7-14 17.17 19.15 15.83 19.10 15.78
Census Age Group 15-59 60.29 57.00 61.28 56.79 61.26
Census Age Group 60+ 8.58 8.01 10.40 8.59 10.39
Castes
Scheduled Caste 16.63 19.10 20.70 19.07 20.62
Scheduled Tribe 8.63 8.56 9.41 8.47 9.35
Other Backward Classes NA 40.28 43.04 40.04 42.74
Other NA 29.02 22.49 29.38 22.90
Religion
Hindu 79.80 80.42 80.17 80.08 80.17
Muslim 14.23 14.01 14.13 14.31 14.15
Christian 2.30 2.28 2.36 2.28 2.35
Other 3.69 3.27 3.34 3.30 3.33

Table A.1 shows population shares as a percent of total population. For robust estimates of changes over
time across area, states and subgroups it is important to understand whether major population and
sampling changes took place. Naturally, the precision of demographic assessments from repeated cross-

section data is limited, and we do not include a detailed review of migration status of households within
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states. In addition to the survey data, the India Census 2011 upon which the 2015/16 sample draws,
which was conducted midway between the time period of NFHS 3 and 4, is used as a further point of

reference.

We report two population shares for each NFHS round: the retained sample employed to calculate the
MPI, and the full NFHS sample. There are minor differences between the two surveys, due to the
methodological choice to drop households for whom there are missing values in any of the 10 MPI
indicators. Evidently, the difference in population shares between the full and retained sample for the
same year low in magnitude and never exceeds 0.89 percentage point. We therefore restrict the following

analysis of the samples and population shares to the retained MPI sample.

The difference between the two rounds of NFHS 3 and NFHS 4 can be substantial at times. For instance,
the demographic shift from rural to urban areas is visible, as the difference for rural and urban areas
between the two years is about 2 percentage points. Comparing the NFHS figures with the Census 2011,
we see that as expected, ordinarily the Census 2011 figure lies between the two survey years. We see a
similar pattern of demographic shifts for age groups. While the share of younger age-groups of 0-6 years
and 7- 14 has reduced over time, the share of older age groups has increased equivalently with the NFHS
3 figure of 2005/6 being the lowest, followed by the Census 2011 estimate and the NFHS 4 figure of
2015/16.

The population shares of religious groups have been stable over time and across surveys, whereas within
caste groups, the share of Other Backward Classes has increased over time according to the NFHS figures
(the Census 2011 does not report on this group). With regards to population shares by state, more
complex shifts are visible. While the Census 2011 is expected to lie in between the two years of the NFHS
rounds, this is not always the case. For instance, in the case of Delhi, according to the NFHS the
population share has been rising from 1.19 percent to 1.49 percent between 2005/6 and 2015/16,
whereas the Census 2011 reports a figure of 1.4 percent. For Chhattisgarh, the pattern is reverse with the
Census 2011 being the lowest and the NFHS figures rising over the years. In the case of Delhi, the
difference in population shares is relatively latge, as the relative difference between NFHS 2005/6 and
Census 2011 is about 20 percent. Differences of a similar magnitude affect some other smaller states.
Also, the state of Karnataka witnesses a decreasing trend in its population share, although the Census

2011 reassuringly lies in between the two NFHS estimates.
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Table A.2 A comparison of population shares by area and household size between NFHS 3 and NFHS 4

Household Size

1 2 3 4 5 6 7 8+
Npps 3 Rusal 104 455 8.04 15.47 1855 16.26 11.63 2446
2005/6 ypan 129 478 10.63 20.77 20.04 1451 9.07 18.92
i 4 Rural 085 483 9.33 18.62 19.9 16.62 10.85 18.99
2015/16 (400 106 5.68 12.48 23.92 20.06 14.25 7.84 1471

Source: Authors' calculations based on retained MPI sample.

Naturally, the NFHS 3 sampling frame was based on the Census 2001, and this also will affect results.
As indicated in Table A.2, we find that in both NFHS years, rural households tend to have more

household members, but we see a decline in the average size for both rural and urban areas with a

concentration toward 4-member/5-member households.

Table A.3 A comparison of population shares by area and household size between NFHS 3 and NFHS 4

Age Group
010 1117 1824 2530 3139 4049 5059 6069 70+
NPhss Ruml 2722 1507 1L8 1064 984 951 691 563 338
2005/6 Uipan 2057 1448 1426 1185 1212 1119 789 474 291
NPHs4 Runl 2175 1424 1252 1027 1077 109 874 677 403
2015/16 Gpan 1734 1268 1329 1161 1294 1281 9.8 615 337

Source: Authors' calculations based on retained MPI sample.

In terms of age groups (Table A.3), rural areas have higher shares of children (0-17) than urban areas in
both years. At the same time, we notice a demographic shift towards an aging population in both rural

and urban areas. The share of children (below 18 years of age) decreases from 42.3 petrcent in 2005/06

to 36.0 percent in 2015/16 in rural areas, and from 35.1 percent to 30.0 percent in urban areas.
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Appendix B

B.1 Harmonised indicatotrs

We harmonized the MPI indicators using data from NFHS 3 (2005/6) and 4 (2015/16) following the
global standard specified in Alkire, Kanagaratnam and Suppa (2019). Table B.1 illustrates the dimensions,

indicators and deprivation cutoffs that are similar to global MPI 2019, with minor adjustment to reflect

the country specific details applied in this paper.

Table B.1 Indicator details

Dimension Indicator Deprived if...
Health iy Any person 0-54 years of age for whom there is nutritional information in NFHS is
Nutrition ¢ .
(1/3) undetnourished.
Child mortality A child under 18 has died in the houschold in the five-year period preceding the survey.
Education Years of schooling No household member aged 10 years or older has completed six years of schooling.
(1/3)

School attendance

Any school-aged child 6-14 years is not attending school up to the age at which he/she
would complete class 8.

Living
Standards

(1/3)

Cooking fuel
Sanitation

Drinking water

A household cooks using solid fuel, such as dung, agricultural crop, shrubs, wood, charcoal
or coal.

The household’s sanitation facility is not improved or it is improved but shared with
other households.

The household’s source of drinking water is not safe or safe drinking water is at least a
30-minute walk from home, roundtrip.

Electricity The household has no electricity.
. The houschold has inadequate housing: the floor is of natural materials or the roof or wall
Housing . .
are of rudimentary materials.
Assets The household does not own more than one of these assets: radio, TV, telephone,

computer, animal cart, bicycle, motorbike, or refrigerator, and does not own a car or truck.

Note: Table adapted from Alkire, Kanagaratnam and Suppa (2019), with minor modification applied for the purpose of this paper.
The modification specifies the age specific cutoffs applied for the nutrition and school attendance indicators to reflect country level

decision using NFHS 3 and 4 datasets.

Nutrition: In the third and fourth rounds of the NFHS surveys, the nutrition indicator is constructed
using information from all children under 5 years, all women 15 to 49 years and a subsample of men aged
15-54 years — a configuration of data thatis shared by 13 DHS surveys in the 2019 global MPI estimations.
It should be noted that a wider set of nutrition information is available for households that house eligible
child, women and men with anthropometric data, than for households that house a single eligible child,
woman or man. Thus we construct the final nutrition indicator by making use of all available

anthropometric information, but recognize that this involves some incomparabilities across households

based on household demographics and whether the men are included in the subsample.

Child mortality: The child mortality indicator is based on birth history data provided by mothers aged
15—-49. The subsample of en have provided information on occurrence of child mortality as well but this

lacks the date of birth and death of the child. Hence, the indicator is constructed solely from mothers.
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However, if the data from the mother is missing, and if the male in the household reported no child

mortality, then we identify no occurrence of child mortality in the household across NFHS 3 and 4.

Years of schooling: We identified a household as deprived if all household member aged 10 years or
older have less than six years of schooling. The same age and schooling specification was applied in the

data for NFHS 3 and 4.

School attendance: Compulsory primary schooling in India begin at the age of 6 years. The age of
compulsoty schooling remain the same between 2005/06 and 2015/16 based on the data listed on
UNESCO’s UIS database and the NFHS survey reports. We identified households as deprived if there
was any child between the ages of 6 to 14 years living in those household who were not attending school.

The question on school attendance was perfectly comparable across NFHS 3 and 4.

Cooking fuel: The type of fuel that household mainly use for cooking was comparable across both
survey periods. We then grouped these fuels into improved and non-improved categories following the

SDG guideline on Affordable & Clean Energy (SDG 7).

Sanitation: The categories covering the type of toilet facilities used by household members was perfectly
comparable between the NFHS 3 and 4 questionnaires. These categories were then grouped into
improved and non-improved sanitation facility using the guideline provided in the survey reports of both

time period.

Drinking water: The categories covering the main source of drinking water for members of household
was to a large extent comparable between the NFHS 3 and 4 questionnaires. These categories were then
grouped into improved and non-improved drinking facility using the guideline provided in the survey

reports of both time period.

The NFHS 4 data identified an additional source of drinking water, which is the community RO plant.
This category of source of drinking water did not exist in NFHS 3. We identified all those who are
drawing their source of drinking water from this particular category as non-deprived following the survey

report.

In the survey report of NFHS 4, it was stated that the quality of bottled water is not known (IIPS 2017,
p. 24). As such, we have identified all individuals using bottled water as deprived in the final drinking
water indicator. Following this, we have applied the same decision while constructing the drinking water

indicator using data from NFHS 3.

Electricity: The question on whether household has electricity was comparable across both survey

periods.
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Housing: The housing indicator was constructed using three components: floor, roof and walls. The
specific materials used to construct floor, roof and walls were grouped by the survey report into three
categories: natural, rudimentary and finished. Households were identified as using improved material if
the floor was constructed from rudimentary or finished material, while roof and walls were only
considered improved if the materials were of finished standard. Household were considered non-
deprived only if all three components were constructed using improved materials. The grouping of the
various materials by natural, rudimentary and finished categories were comparable between NFHS 3 and

4 as listed in survey reports.

Assets: We took into account of 8 small assets - radio, TV, telephone, computer, animal cart, bicycle,
mototbike and refrigerator; and 1 big asset — car/truck. All asset variables were present and comparable
across NFHS 3 & 4. We identified households as not deprived in assets if they owned two or more of

the small assets or a car/truck.

B.2 Indian States and Union Territories

The subnational coverage in NFHS 4 (2015/16) differed slightly from NFHS 3 (2005/6). We detail the

differences and explain how we manage these differences in our computation over time.

Telangana. The state of Telangana was formed in 2014, splitting from the state of Andhra Pradesh. As
such the state while exist as a separate sampling unit in 2015/16, it was not the case in 2005/6. Hence
for the purpose of this paper, we collapse the state of Telangana back with the state of Andhra Pradesh.
We labelled the merged states as Andhra Pradesh, so we are consistent with the 2005/6 label. This is only
for the purpose enabling us to analyse the changes in poverty estimates over time and for comparison

aACross states.

Chandigarh, Punjab and Haryana. In NFHS 3 (2005/6), the sampling units that formed the state of
Chandigarh was part of the two neighbouring states of Punjab and Haryana. In NFHS 4 (2015/16), these
sampled areas independently made up the state of Chandigarh. However for comparison over time, we

regrouped the state of Chandigarh with the state of Punjab.

Union Territories. India has five Union Territories: Andaman & Nicobar, Dadra & Nagar Haveli,
Daman & Diu, Lakshadweep and Puducherry. These areas were not sampled in NFHS 2005/6 but wete
covered in the NFHS 2015/16. For comparison over time by state, these Union Territories are excluded.

However, the national, rural-urban, and subgroup estimates for 2015/16 cover these areas.
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Table C.1 Annualized absolute change in uncensored (raw) headcount ratio by indicator (in percentage points)
between 2005/6 and 2015/16

Nutriti Child Years of School Cooking Sanitati Drinking Electricity Housi Asset
utrition Mortality Schooling Attendance Fuel anitation Water ectrictty ousing ssets

National -19.7 otk L2 ek 1] Rk 4.9 Rk -15.9 wkk 18,9 wrk S7.3 0wk D08 Fk 0.2 FRx 329 kb
Aprea

Rural -20.6 ok S2.5 ke 13,6 Rk 16,8 Rk -14.3 %k 18,8 wrk S9.8kkek DT 4wk D] Rk 37 Gk
Urban -16.8 #ok -1.2 ook S4.6 0k 10,2 ek -15.3 wkk 16,8 *rk -1.1 ek 4,5 ik S2.8 wwk DT () Rk
States

Andhra Pradesh* AP -25,0 #¥* Sl ek 124 Rk D4 00k S31.6 Rk 21,3 ke 10.7 otk S8 5wk DD () ke 38, Rk
Arunachal AR -21.8 *k S4.6000 51 ek DB ek S14.7 wkk D12 wek S4,1 ek 12,3 ek S3.3 ek 37 3 ko
Assam AS  -15.1 ®wk 2.2 ook S9.5 wkek 10,0 *rk S2.6 0k 7.0 Rk 119 kR 4D ] ek -S4 33,6 Fr
Bihar BH  -16.8 *** S35 ke 144 Rk 3] 8 Rk -7.6 xRk -9.8 ik -4,9 ok 31 () ok -4.8 wrk 37 ()
Chbhattisgarh CT  -21.0 *** S3.0 0wk 18,0 Rk 15,4 0k S04 ek 193 Rk 08000k D22k (4 4wk 33
Delhi DL 4,1 koK 0.4 otk -3,9 ik -7.8 bk -7.7 ok -9.7 ¥k 6.6 *¥* 0.5 ek 5.5k 11,3 kK
Goa GA  -13.1 *xx -(.2 ok -2.7 wrk 7.1 dokek S22,0 %Rk 16,9 ek 17,8 S2.6 0k 14 ke 7500k
Gujarat G]J -14.7 ok -1.7 ek -7.5 wrk -6.4 *rk S5.6 Rk 18,5 ek -3.8 ook -6.1 wkk -8.5 wrk D57
Haryana HR  -16.9 #ok* -1.3 dokok S7.9 wk 14,0 Hrk S22 2 %k 30 7 kick 6.7 bk S7.300k 16,0 1k 27,5 0k
Himachal Pradesh HP ~ -19.2 ok 0.0 *#* -3.9 ik -4,5 otk S6.4 ek 35D k()9 Rk S1.20wkk 18,0 kR D7 4 0k
Jammu & Kashmir JK = -16.2 *** -1.5 ook S5.2wwk 175wk S20.4 k30,5 ek 11,9 Hkk S34 0wk D13 Rk D] ok
Tharkhand TH  -17.1 ek S4.2%kk 15,9 kxk DR () ok -8.1 ek S0 ek D3 DRk _4(),9 kK Z0.0 wk 343 Kk
Karnataka KA -24.3 ook -1.7 ok S7.8 %k 137 Hwk S22, 8 kkk DA D ek ]3] ek -7.8 ik S0.3 kK 34 8 bk
Kerala KL -15.9 ok 0.5 ook -1.6 wrk -4.0 #rk -30.1 ok -6.6 ¥k DT D ek -7.6 wk S3.8 wwk D5 Hwk
Madhya Pradesh ~ MP  -18.9 *** S2.6 Kk 14,6 ke ]7.3 k% S ek 155 ek 9 400k 8D kK -0.8 ek 35 8 kbR
Maharashtra MH 22,1 sokok -1.1 ekek -5.4 ok 8.1 dokok S11.9 k20,8 wrk -(.3 dokok S0.5 ke 14,0 kR D6,] Rk
Manipur MN  -16.9 #** -1.1 ek -4 ek 18,3 wrk S6.3 0k 10,4 wrk 6.3 *¥k -4, wk -6.4 0k 19,9 Hwk
Meghalaya ML -10.7 #ekk S22k 138 Kk 34 G Rk 0.5 %% 22 4 ok S7.8 0k 1.5 Rk -8.0 k3G, ok
Mizoram MZ  -14.9 ok -1.2 bk S1.7 ek J10.4 ek -3.7 ok -7.4 ok 9,3 sokok S3 3wk 5D g kK 37 G kR
Nagaland NL  -19.4 %k S3.20kkk 10,4 Rk 3(),7 Rk SO 1wk DB5 Rk D] Fokkk 5.3 kK -6.6 Fk _3(),8 ok
Odisha OR  -19.9 #*x S2. 400k 4,6 00k 1.4 0 S87 ek 129 ek 7Rk BT @0kl 1], ] ek 37 ] ek
Punijab* PB -12.6 %k -1.0 otk S7.5 %k 11,9 ko Z23.5 %k DB Hwk -().2 dokok L2770k 3 R 14,9 Rk
Rajasthan RT -16.8 Hokk S33 ke 138 Rk ]85 Rk -10.8 #kk D71 wrk S9. 1wk D5 ik 15,0 kR 334 0k
Sikkim SK -13.0 k¥ S0.8 kR 17,0 Fek DD ] Rk S14.6 00k 26,6 PRk 21,9 ek S7.5 Rk D3RRk 44 4 ok
Tamil Nadu TN -19.3 *%k S0.2 k10,4 ke 3.6 ok Z36.7 w009 wiek ()] Kk 9.0 ek S92 %k 38 () Kk
Tripura TR~ -24.7 ®%* S2,0 ek 13,0 ek 9.7 dokok -17.5 ok S8.8 k19,6 Rk D47 kkk 13,9 wkek 35D ok
Uttar Pradesh UP 22,0 *%* S3 ek 10,1 Rk 18] Rk -15.6 %k 15,0 *rk S5 ek DB rk -4.0 #rk 338 ko
Uttarakhand UT  -15.2 ek (0.3 sokok -4,1 ok -5.8 dokok S124 0wk D 4Rk 0.2 000F 104000k 140 %k D68 Kk
West Bengal WB  -21.6 *** S2,0 kR 173 Rk 4,5 Rk S9.7 wk 16,8 wrk S3.6 Kk 4D 8 ok S7.8 %k 36,9 ko
Age groups

Chidren (0-17) -19.0 ok S2. 5Kk 125 Rk 19,6 Rk S14.7 wk 7.4 ek S8.1 ek D3 () ok S0.6 wk 357 Hwk
Adults (18+) -19.2 otk -1.8 ook S0.8 wwk 1] ek -15.7 wwk 19,0 *rk S0.6 Rk 18,7 wkk 20,7 ek 3(),6 Rk
0-9 -15.6 ok S2.8 Kbk 12,9 kD () ok S15.5 %k 17,9 wk S8 Kk D46 Rk 10,9 Rk 36,7 Rk
"0-17 =22, ok S2,0 k114 00k 18,0 Rk S13.7 wRk 16,5 ek S7.5 %k D(),7 ok S7.8 wwk 343 Hkk
18-59 -19.7 ok -1.8 ook S0.8 wrk 1.4 Hrk -15.4 wwk 18,7 wrk -0.6 k18,5 ik S9.3 wwk _3(),9 Hak
60+ -14.8 Aotk S1.5 ek ()8 ek -9.0 otk S17.4 %k 00,5 wrek ST ke D04 ek ]D] Rk D g skokk
Castes

Scheduled Caste -202,5 dokok S2.8 ke 141 Rk 16,1 kX S16.1 %k 18,9 wek S7.8 Kk D6,0 Rk 12] Rk 4] 2
Scheduled Ttribe -19.8 otk S34 ek D04 Rk D(),6 Rk S8.0 ek 15 Rk 030k 3D 50kkk 1D 5 wkek 30 8 kak
Other Backward Classes  -21.1 *¥* L2 ek 113 Rk 16,1 Rk -19.7 wk 23,6 wrk S9. 1wk D0, ek 125 Rk 34 8 okkk
Other -17.6 #okk -1.4 otk ST4 ek 11,5 ek S16.4 %0k 18,2 wk S2.6 Kk 15,4 ek -8.4 kD3 ( kwk
Religion

Hindu =201 otk S2 w107 Rk 13,8 ok -14.9 wk 18,6 *rk S7.7 kD)4 ok 209wk 33 () Hak
Muslim -19.0 otk S2.6 Kk 52 kDD () ok -21.2 %0k D)8 wrk S5 3 kel DS G wkk 11,9 k355
Christian -17.3 otk -1.4 ok S7.0 Rk 12,3 S16.7 Rk 15,9 ek 18 kkk 15,60k 109 Rk _3(),9 *rk
Other -14.9 ook -1.5 dokok S6.3 %k 121 ek -15.2 %k _D1.3 ¥k S22 %k 1.7 wkk Z9.7 ®%k 20,5k
Notes

i.All figures presented in Table C.1 is based on author's calculation with NFHS 3 (2005/6) and NFHS 4 (2015/16) data.

ii. The t-statistics for difference show that the absolute and relative changes are statistically significant at 1% (***) for national, rural and urban areas,

states and all population subgtoups.

iii. Absolute change in uncensored (raw) headcount ratio is defined as the change in the proportion of people who are deprived in a given indicator

between 2015/16 and 2005/6, regardless whether they are multidimensionally poor or not.

iv. *Andhra Pradesh includes the state of Telangana; Pujab includes the state of Chandigarh (see Appendix B for details).

OPHI Research in Progress 54b

35

www.ophi.org.uk




Alkire, Oldiges and Kanagaratnam Mudtidimensional Poverty Reduction in India 2005/6-2015/16

Table C.2 Annualized relative change in uncensored (raw) headcount ratio by indicator (in percentage points)
between 2005/6 and 2015/16

Child Years of School Cooking . Drinking . .
Sanitation Electricity Housing  Assets

Nutrition . .
Mortality Schooling Attendance Fuel Water

National -34.4 -44.0 -44.5 -69.9 -21.3 -26.7 -33.3 -63.1 -18.3 -70.2
Area

Rural -32.7 -43.7 -44.5 -69.0 -15.6 -23.0 -37.3 -62.0 -16.9 -67.9
Utrban -37.8 -41.6 -38.5 -71.7 -44.9 -36.6 9.1 -64.7 -14.5 -78.0
States

Andhra Pradesh* AP -46.9 -40.4 -42.9 -84.7 -47.2 -30.9 53.5 -89.8 -51.3 -76.4
Arunachal AR -50.8 -70.1 -45.9 -77.5 -20.2 -35.3 -21.5 -50.9 -4.2 -61.5
Assam AS -27.6 -43.1 -37.0 -60.4 -3.2 -24.9 -40.3 -65.9 -6.7 -62.8
Bihar BH -24.4 -43.5 -35.4 -71.8 -8.4 -11.7 -67.8 -43.7 -6.1 -60.3
Chhattisgarh CT -32.8 -47.2 -57.2 -74.2 -10.7 -22.8 -47.9 -85.9 -18.5 -68.9
Delhi DL -15.0 -16.7 -39.4 -74.6 -77.8 -26.7 38.9 -63.2 104.4 -66.9
Goa GA -34.7 -22.7 -36.8 -88.1 -59.6 -44.1 -81.3 -93.4 -41.3 -85.5
Guijarat GJ -26.2 -43.6 -43.4 -49.1 -10.3 -33.2 -23.4 -61.8 -25.9 -65.4
Haryana HR -34.4 -38.0 -52.7 -78.6 -30.2 -67.3 -34.7 -87.3 -39.8 -85.6
Himachal Pradesh HP -41.3 -0.3 -50.9 -83.6 -8.6 -55.9 -57.9 -71.9 -38.1 -78.5
Jammu & Kashmir JK -38.4 -44.3 -43.2 -82.5 -31.0 -39.3 -45.6 -55.0 -41.8 -57.3
Tharkhand JH -26.2 -55.8 -46.4 -77.4 -9.0 -10.8 -42.8 -68.5 -12.8 -61.6
Karnataka KA -42.0 -56.3 -47.3 -79.5 -33.4 -35.9 -47.4 -82.0 -20.0 -77.6
Kerala KL -50.9 -71.6 -48.1 -88.1 -40.7 -78.0 -82.1 -90.8 -26.1 -89.6
Madhya Pradesh ~ MP -29.3 -42.0 -47.6 -67.4 -13.5 -19.2 -39.5 -67.0 -13.2 -65.0
Maharashtra MH  -38.0 -43.1 -45.3 -65.9 -23.1 -30.3 -2.0 -59.1 -33.4 -65.2
Manipur MN 418 -38.4 -43.6 -88.6 -9.6 -29.0 11.5 -38.6 -7.3 -58.8
Meghalaya ML -22.4 -28.5 -41.2 -84.9 0.6 -36.7 -18.9 -72.4 -13.7 -54.8
Mizoram MZ 411 -34.4 -17.4 -73.4 -10.4 -32.0 -49.6 -44.5 -68.6 -72.9
Nagaland NL -44.2 -60.8 -43.4 -86.4 -11.6 -55.1 -50.1 -82.5 -8.5 -47.6
Odisha OR -34.7 -51.6 -46.7 -69.7 -9.7 -15.5 -37.7 -73.9 -16.6 -65.9
Punjab* PB -36.2 -42.7 -50.9 -82.3 -39.9 -62.2 -9.9 -87.6 -40.9 -89.5
Rajasthan R] -28.2 -52.8 -44.6 -68.6 -13.3 -33.4 -25.4 -74.2 -29.7 -62.0
Sikkim SK -49.3 -45.2 -67.5 -93.9 -25.6 -71.9 -90.4 -92.0 -44.3 -82.3
Tamil Nadu TN -43.7 -14.2 -61.2 -77.9 -60.4 -38.6 -44.5 -90.3 -31.3 -91.8
Tripura TR -46.7 -61.1 -54.7 -81.7 -21.0 -19.5 -54.6 -77.4 -15.7 -65.3
Uttar Pradesh UP -33.1 -38.1 -36.5 -60.3 -18.5 -19.1 -48.7 -51.1 -5.5 -73.1
Uttarakhand uT -31.7 -11.5 -29.5 -56.8 -19.3 -38.5 -53.0 -88.3 -28.5 -66.0
West Bengal WB -39.1 -56.7 -52.2 -79.1 -11.7 -25.9 -23.6 -88.2 -12.6 -72.3
Age groups

Chidren (0-17) -30.0 -43.3 -44.2 -65.9 -18.5 -22.9 -35.3 -59.5 -15.6 -69.0
Adults (18+) -36.0 -42.6 -43.3 -71.4 -22.1 -28.1 -31.5 -64.5 -18.6 -70.4
0-9 -22.1 -40.0 -38.0 -68.5 -19.2 -23.1 -36.3 -60.3 -17.2 -67.6
"0-17 -40.7 -47.6 -53.9 -62.6 -17.6 -22.5 -33.8 -58.0 -13.3 -70.7
18-59 -35.7 -42.0 -46.5 -70.9 -22.0 -27.7 -31.2 -64.7 -18.1 -72.4

60+ -36.3 -45.4 -33.7 -73.7 -23.0 -30.0 -33.3 -63.7 -21.6 -61.4
Castes

Scheduled Caste -35.6 -47.7 -45.9 -68.7 -19.3 -23.2 -35.7 -63.7 -18.5 -71.8
Scheduled Tribe -29.1 -51.4 -46.7 -65.5 -8.8 -16.9 -36.2 -64.9 -15.0 -57.0
Other Backward Classe:  -35.5 -42.2 -45.7 -72.3 -25.4 -31.3 -39.7 -60.8 -22.1 -74.3
Other -36.8 -43.0 -47.4 -73.4 -28.1 -34.4 -18.7 -70.1 -21.0 -72.2
Religion

Hindu -34.8 -43.9 -45.1 -71.4 -20.0 -25.4 -33.4 -61.9 -17.5 -70.5
Muslim -31.6 -44.0 -42.8 -63.7 -27.5 -31.5 -34.2 -67.0 -21.2 -68.9
Christian -40.7 -50.2 -41.3 -80.3 -26.3 -32.4 -36.6 -74.1 -24.4 -69.8
Other -34.0 -46.0 -39.4 -77.0 -24.3 -38.9 -17.1 -69.7 -22.7 -69.9
Notes

1.All figures presented in Table C.2 is based on authot's calculation with NFHS 3 (2005/6) and NFHS 4 (2015/16) data.

ii. The t-statistics for difference show that the absolute and relative changes are statistically significant at 1% (***) for national, rural and urban
areas, states and all population subgroups.

iii. Relative change in uncensored (raw) headcount ratio is defined as the relative change in the proportion of people who are deprived in a
given indicator between 2015/16 and 2005/6 as a percentage of the initial level of deprivation.

iv. *Andhra Pradesh includes the state of Telangana; Pujab includes the state of Chandigarh (see Appendix B for details).
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Table C.3 Annualized absolute change in censored headcount ratio by indicator (in percentage points) between

2005/6 and 2015/16

. Child Years of School Cooking L Drinking . .
Nutrition . . Sanitation Electricity Housing Assets
Mortality Schooling Attendance Fuel Water

National 23,1 Howk S23 ek ]R30 42000 D67 Rk D5 @ ekl L]0 4 0k D04 00k D] 3 Rk DB () ok
Abrea

Rural -26.8 *H* ST oRRE 149 kRk 6,600 317 kR 304 0k ]300k 27,000k DE3 Rk 34,4 Hkk
Urban -13.0 #¥* -1.2 wRk 5.6 *FF -85 Rk 13 ek ]33 ek -3.8 wkx -4.4 wkx S7.5 R 12,6 R
States

Andhra Pradesh* AP -27.5 %%t SL3RRE 16,6 FRE S112000k 335000k 3] Rk 7.5 #kx S8 R 23T kR 30,0 Rk
Arunachal AR 252wk S49 ek 17,600k D5 ek 3D 7 kkk D79 dekk S8k 137 ek 3D G okk 34D ek
Assam AS -20.4 Howk S R (0 R S9.8 KRR D4 kkk DD G ik ]38 kel 363000k D42 kD0 5 ek
Bihar BH  -22.3 %k S3.6 0RF 5 RRE B R D47 Rk D3 8 ek S50 FRE 349 Rk D020k 37 ] Aok
Chhattisgarh CT  -27.9 %k S3.20wkk 186 kR L1550k 330 kkk 343 kk 8 g kel D] okkk 312 kR 3] ] ek
Delhl DI. _56 kekk _05 kekk _45 kkk _57 kekk _45 kR 7.7 kkk _35 Rk _04 kR _18 Rk _48 kR
Goa GA  -11.9 -0.2 wkx 3.6 FFF S5 3wk 135 ek 17 Ak -9.4 #okx S23wkx 108 R 11,0 Rk
Gujarat GJ -14.6 % -1.7 ok -8.3 ok S0.2 %k 154 ek 16,6 FRF 7.0 ok S5.9 kkx 123 Rk 18,8 bk
Haryana HR  -23.0 *+* -1.7 wRx S9.0 wRx 128 Rk D84 Rk D7 5 ek 9.2 ok S0.7 FFX D020k D], Rk
Himachal Pradesh HP  -20.0 *** -0.6 wk -4.9 otk S4. 3wk DR kR DD ] ek 7.8 ok Sl 183 Rk 16,8 kk
Jammu & Kashmir K -19.7 ok -1.9 ok S6.0 KRR 14,6 0RF 244 0k D69 Rk D7 bk S3 kR D13 kR 8.7 bk
Tharkhand JH -22.9 #H* S4 3Rk 64 RRE D6, 7R D87 kR DB D Rk DO (R 4] 4000k D39 Rk 35,4 ok
Karnataka KA 2285wk 1.5 ek S9. ek 129 Rk 30500k 303000k 14,0 ok ST.4 0k DG RRE DT ] bk
Kerala KL -10.1 #+* -0.5 worx -2.] Rk S22k 12 ek 3.7 wkx -8.0 ok 4.2 wkx S5.7 k10,0 R
Madhya Pradesh ~ MP 23,5 *** S29 R 540k L1680k 27 30kkk D7 6 Rk DD 4Rk 88 kR D5 ] Rk 33,9 ek
Mabharashtra MH  -20.7 *#* <11 ek -0.3 wk S7.9 ek D5 Rk DD T ek S48k 10,6 FRE J19.5000k D0 ek
Manipur MN  -15.9 ##* -1.3 wkk S4 3Rk 16,6 PR 21 PR 2] 5 kR (]33 ok -0.0 FRXDDT kR 16,3 Rk
Meghalaya ML -18.0 *#* SL7 R L5 ek 3R T R D7 ] Rk DS T ik 1R 7 Rk D09 ek DDg Rk 3D D
Mizoram MZ 173 %%k -1.8 FHx 3.2 FHx -8.8 Kk 15,4 bk 7.3 ok -8.7 ok S3RRR D16 PR 21D kK
Nagaland NL  -22,5 %%k s34 ek 18 RRE D7 7R 30,600k 28 ek D17 kR 5,000k 303 Rk 30,1 ek
Odisha OR  -232 %k S2.50wkk 58kl 50k PR3 kkk DB O k]G5 kR 35,0 kkk D33 kkk 337 bk
Punjab* PB -12.1 R -0.9 wrx -8.5 wk S8 R L16.0 Bk 16,5 Rk -0.8 ok S2.3 Rk 128 0k 10,3 0k
Rajasthan R] -23.6 ¥** S35k 53 kR L8 RRR 30200k 318 Rk ]G4 Rk D3 80kkk DD D ke 3] () ek
Sikkim SK -15.0 ##* SLOoeRE 193 Rk L7000k 289 Rk D02 ek ]5 3 ek ST4 Rk DET R J3(),2 bk
Tamil Nadu TN -23,0 *%* -0.5 R 11,5 ek s34 0k D9 kD0 D ek -9.9 #okx S7.8 MR L1620k 25D Rk
Ttiputa TR -20.0 *w* S2 ] ek 14,3 ek S9.5 0wk 343 kk ]G3 Rk D0, Rk DR 3k 344 Rk 3(),() bk
Uttar Pradesh UP  -26.0 ** W34 ek 1 R 7.9 000k RS Rk D7 ] ek S0.8 FRK DO Gk DD G okRk 3] ] ek
Uttarakhand UT  -182 % -0.9 wrx -5.8 #k S5.9 wkx DD Rk D] 2 ek S9.0 #Rx 132Kk D04 00k _19 8 ok
West Bengal WB  -26.6 *** L2 eke 19,00k 3.9 kk 3] 5okkk D5 5 ek STk 37T Rk D5 g kRk 3D G kK
Age gronps

Chidren (0-17) -24.4 Hxk L7 ek 135 kek 19 kR D78 0kkk DGO ik ] 3Rk D33 0kkk D] g okelk 3] 8 ik
Adults (18+) -21.2 Howk SLOoRRR 1120wk 105 R D50 Rk D4, okk S0.6 kK 18,0 Rk 19,800k D5 ] ek
0-9 -24.3 FHx S3RRE L4200k D020k DT Rk Dp 4 ek L6 R 248000k DD ke 33,6 Hk
10-17 -23.6 L2 eke 1200k 7,600 27,9000k DEg ik (8 0k D] D0kkk DD kR D0 3 ek
18-59 -21.8 Howk S2.0 %k 109 R J10.8 KK 24,9 00k D40 Rk S0.6 WRx 7.8 0kE 197 Rk D53 ek
60+ -17.1 %% S1.0 PRE 134 ek -85 wkx D59 wkk D48 Ak S9.5 FRx 192Kk D] kk 25,0 kX
Castes

Scheduled Caste -27.7 ¥** S3.0 %k 57 AR 16,080 316 R 310 R L7 R D560k D5 T Rk 36,5 ok
Scheduled Ttribe -25.1 ok S35k D15 ke 0,6k 29,60k 302 0k D19 kel 33D 0kkk DR 3 kkk 30 9 bk
Other Backward Classes ~ -25.9 *** S23 kR 12,600 L1570 30,6 00k J30.1 RkE 18 kR 20200k D3 4 Rk D0 4 Rk
Other -17.7 #kx -1.6 Rk S8k 1.0 0K D020k J]8.3 bk S5 3k 139 ek 5.5 0kkk 7.8 ok
Religion

Hindu -23.2 4% SRk L8 RRE L1330k 06,600k 26,1 e 10 R 20,1 Rk 21 3 ke DB ] Ak
Muslim -25.0 L2907 kR DTk 29,9 kK D68 etk S7.6 R D55 Rk DD g okkk _3().9 dokk
Christian -17.4 Hwk -1.5 wRk S8 eRE 15 kR D19 Rk 86 Rk T R 14,6 0 J18.0 Rk J21.6 Rk
Other -15.0 #** -1.6 FF* S7.5 k% 102 H%F 187 Rk -19.4 Fxk W55 REK 112 HKF 162 °80F (18] R
Notes

i.All figures presented in Table C.3 is based on author's calculation with NFHS 3 (2005/6) and NFHS 4 (2015/16) data.

ii. The t-statistics for difference show that the absolute and relative changes are statistically significant at 1% (***) for national, rural and urban areas,

states and all population subgroups.

iii. Absolute change in censored headcount ratio is defined as the change in the proportion of people who are multidimensionally poor and deprived in a

given indicator between 2015/16 and 2005/6
iv. *Andhra Pradesh includes the state of Telangana; Pujab includes the state of Chandigarh (see Appendix B for details).
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Table C.4 Annualized relative change in censored headcount ratio by indicator (in percentage points) between
2005/6 and 2015/16

Nutrition Chllc? Years .Of School Cooking Sanitation Drinking Electricity Housing  Assets
Mortality Schooling Attendance Fuel Water

National -52.1 -50.7 -51.4 -72.0 -50.6 -51.2 -62.5 -70.3 -47.3 -74.6
Area
Rural -48.9 -49.1 -49.8 -70.7 -47.1 -47.8 -61.0 -69.0 -44.9 -73.0
Urban -65.1 -54.0 -54.6 -75.9 -67.7 -66.8 -67.9 -76.6 -58.3 -81.7
States
Andhra Pradesh* AP -71.6 -53.7 -62.6 -88.2 -71.6 -68.5 -56.3 -91.6 =727 -81.5
Arunachal AR -66.5 -77.4 -55.3 -80.8 -59.5 -61.9 -58.9 -64.2 -58.2 -71.4
Assam AS -42.7 -48.3 -41.2 -62.4 -40.7 -44.8 -59.2 -09.8 -40.7 -06.7
Bihar BH -35.2 -45.8 -37.3 -72.2 -32.5 -32.8 -74.9 -54.6 -29.2 -06.4
Chhattisgarh CT -49.6 -53.0 -59.9 -76.6 -47.8 -50.2 -63.3 -87.7 -47.8 -73.7
Delhi DL -62.6 -33.0 -63.8 -83.1 -88.6 -71.6 -71.4 -84.2 -57.8 -74.8
Goa GA -72.2 -33.4 -61.0 -89.4 -78.0 -73.8 -95.2 -100.0 -76.3 -89.9
Guijarat G]J -45.4 -50.3 -53.3 -54.9 -43.2 -47.3 -55.7 -66.5 -46.5 -67.5
Haryana HR -72.4 -53.9 -65.0 -81.7 -75.6 -80.6 -74.1 -89.5 -73.2 -88.7
Himachal Pradesh HP -75.3 -41.8 -69.6 -90.6 -74.5 -78.2 -83.8 -83.2 -74.3 -84.9
Jammu & Kashmir JK -63.5 -59.2 -54.7 -84.8 -64.2 -67.0 -68.5 -63.0 -64.5 -71.2
Jharkhand JH -38.5 -58.3 -48.3 -77.8 -38.5 -38.9 -60.6 -74.4 -36.9 -08.4
Karnataka KA -69.3 -59.4 -58.3 -83.2 -66.3 -66.8 -76.0 -86.9 -62.9 -82.6
Kerala KL -92.7 -93.9 -86.9 -90.6 -92.8 -91.4 -95.8 -93.8 -89.4 -94.7
Madhya Pradesh ~ MP -42.9 -47.3 -50.8 -08.4 -40.9 -42.0 -54.3 =729 -40.2 -70.2
Maharashtra MH -60.1 -52.9 -56.1 -71.7 -58.9 -60.5 -43.2 -74.6 -61.2 -72.5
Manipur MN -50.2 -47.7 -46.7 -89.4 -53.2 -60.7 -44.8 -61.4 -52.6 -09.2
Meghalaya ML -44.3 -40.1 -46.3 -85.6 -45.8 -56.6 -55.2 -75.8 -48.2 -01.8
Mizoram MZ -75.6 -66.5 -35.7 -78.7 -64.0 -54.8 -74.7 -50.6 -73.5 =751
Nagaland NL -59.9 -68.3 -50.0 -88.2 -57.2 -75.9 -75.1 -86.2 -56.9 -63.6
Odisha OR -46.4 -56.5 -51.0 -71.5 -44.4 -46.2 -59.8 -78.7 -42.8 -70.5
Punjab* PB -74.0 -58.6 -69.1 -84.8 -77.3 -81.7 -62.2 -89.6 -75.7 -92.7
Rajasthan R] -49.9 -58.9 -51.2 -70.5 -49.9 -53.4 -52.9 -77.0 -51.0 -68.0
Sikkim SK -82.7 -74.5 -85.6 -97.9 -88.1 -93.5 -97.3 -98.1 -88.8 -91.3
Tamil Nadu TN -81.9 -48.1 -78.8 -86.9 -83.0 -81.0 -85.6 -93.8 -77.2 -93.2
Tripura TR -67.6 -68.0 -60.5 -84.5 -64.4 -53.4 -70.0 -81.6 -63.5 -72.5
Uttar Pradesh upP -45.4 -43.9 -40.9 -62.7 -43.1 -43.2 -73.2 -61.0 -37.8 -77.2
Uttarakhand ur -57.6 -33.9 -44.6 -64.4 -58.4 -63.1 -72.9 -89.6 -61.3 -74.2
West Bengal WB -58.6 -64.3 -59.3 -81.6 -55.1 -53.6 -59.7 -90.4 -52.2 -77.3
Age groups
Chidren (0-17) -46.5 -48.8 -48.4 -68.1 -45.9 -46.6 -60.7 -66.6 -42.4 -73.1
Adults (18+) -54.5 -50.1 -52.1 -73.5 -52.4 -53.0 -62.9 -71.8 -49.3 -74.9
0-9 -41.0 -45.5 -42.3 -09.8 -41.2 -41.8 -57.5 -64.7 -37.7 -70.3
10-17 -54.1 -53.2 -57.9 -65.7 -51.8 -52.7 -04.8 -68.9 -48.3 -76.9
18-59 -54.1 -49.5 -54.1 -73.1 -52.8 -53.4 -63.3 -72.2 -49.5 -76.9
60+ -56.1 -53.1 -46.1 -76.1 -50.8 -51.4 -61.0 -70.0 -48.5 -05.9
Castes
Scheduled Caste -52.6 -53.6 -52.4 -71.1 -50.0 -50.7 -64.8 -70.2 -47.2 -76.3
Scheduled Tribe -39.9 -53.7 -49.4 -66.7 -37.4 -39.2 -53.5 -70.3 -38.3 -63.2
Other Backward Classes ~ -55.1 -49.0 -53.4 -74.9 -54.8 -55.8 -69.4 -69.2 -50.9 -78.6
Other -59.7 -53.1 -57.3 -75.3 -59.3 -59.3 -63.1 -77.1 -55.4 -77.3
Religion
Hindu -51.9 -50.2 -51.8 -73.3 -49.9 -50.5 -62.5 -69.5 -46.9 -74.8
Muslim -51.9 -51.3 -49.8 -66.6 -52.0 -52.6 -64.4 -72.4 -47.6 -73.5
Christian -60.4 -59.1 -52.2 -83.1 -58.9 -59.9 -61.1 -79.6 -57.2 -73.3
Other -56.5 -57.6 -52.3 -78.3 -56.3 -59.9 -53.0 -76.1 -55.6 -76.5
Notes

i.All figures presented in Table C.4 is based on author's calculation with NFHS 3 (2005/6) and NFHS 4 (2015/16) data.

ii. The t-statistics for difference show that the absolute and relative changes are statistically significant at 1% (***) for national, rural and urban
areas, states and all population subgroups.

iii. Relative change in censored headcount ratio is defined as the relative change in the proportion of people who are multidimensionally poor
and deprived in a given indicator between 2015/16 and 2005/6 as a percentage of the initial level of deptivation.

iv. *Andhra Pradesh includes the state of Telangana; Pujab includes the state of Chandigath (see Appendix B for details).
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Appendix D
Table D.1 20 MPI trials using India NFHS 2015/16 - 2005/6
Population N
Trial Specifications revised opulation MPI H A
size poor
2015-2016 0 old MPI specification 1,324,171 379,279,712 0.127 28.64 44 45
2005-2006 1,161,978 665,134,656 0.304 57.24 53.08
changes 285,854,944 0177 -28.60 -8.63
2015-2016 . - ool 1,324,171 400,378,560 0.137 30.24 4535
2005-2006 years of SChooting 1161978 680,272,704 0317 58.54 54.19
changes 279,894,144 -0.180 2831 -8.84
2015-2016 5 6 years of schooling & under 18 child mortality 1,324,171 351,754,784 0.116 26.56 43.77
2005-2006 past 5 years 1,161,978 626,717,568 0.276 53.94 51.13
changes 274,962,784 -0.159 2737 736
2015-2016 ; 6 years of schooling & child nutrition solely 1,324,171 384,383,712 0.132 29.03 45.46
2005-2006 using stunting measure 1,161,978 667,728,640 0.312 57.46 54.21
changes 283,344,928 -0.180 2844 876
2015-2016 6 years of schooling & under 18 child mortality 1,324,171 336,179,040 0.112 25.39 43.99
4 past 5 years & child nutrition solely using
2005-2006 .’ 1,161,978 612,729,216 0.270 5273 51.23
stunting measure
changes 276,550,176 -0.158 27.34 7.24
2015-2016 6 years of schooling & child nutrition using 1,324,171 381,615,008 0.131 28.82 45.39
5 stunting for under 2 & underweight for >=2
2005-2006 Jears 1,161,978 664,885,056 0.310 57.22 54.15
changes 283,270,048 -0.179 2840 876
2015-2016 6 years of schooling & child mortality past 5 1324171 334,736,640 0.111 25.28 43.96
6 years & child nutrition using stunting for under
2005-2006 2 & underweight for >=2 years 1,161,978 610,722,112 0.269 52.56 51.21
changes 275,985,472 -0.158 2728 726
2015-2016 7 6 years of scho()ljng & child nutrition usjng 1,324,171 395,009,120 0.136 29.83 45.55
2005-2006 stunting or underweight measure 1,161,978 672,999,936 0.315 57.92 54.31
changes 277,990,816 -0.179 -28.09 -8.77
20152016 0 years of schooling & child mortality past 5y 354171 348036608  0.116 2628 4411
8 years & child nutrition using stunting or
2005-2006 underweight measure 1,161,978 619,713,664 0274 53.33 51.36
changes 271,677,056 -0.158 -27.05 725
2015-2016 6 years of schooling & child nutrition using 1,324,171 397,594,400 0.136 30.03 45.31
9 stunting & housing 1 out of 3 components +
2005-2006 assets include computer & animal cart 1,161,978 677,206,400 0.315 58.28 54.13
changes 279,612,000 -0.179 2825 -8.82
2015-2016 6 years of schooling & child mortality past 5 1354171 350,642,656 0.116 26.48 43.84
10 years & child nutrition using stunting &
2005-2006 housing 1 out of 3 components +assetsinclude 1151978 23674816 0275 5367 5L17
computer & animal cart
chanses 273.032.160 -0.159 27.19 733
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20 MPI trials using India NFHS 2015/16 - 2005/06 (cont.)

Population N

Trial  Specifications revised . MPI H A
size poor
20152016 0 years of schooling & child nutrition using 4 394 171 354 446,784 0.121 26.77 4527
11 stunting & housing 2 out of 3 components +
2005-2006 assets include computer & animal cart 1,161,978 652,575,552 0.301 56.16 53.66
changes 298,128,768 -0.180 -29.39 -8.39
2015-2016 0 years of schooling & child nutrition using 1394171 304793344 0135 2981 4524
1 stunting for under 2 & underweight for >=2
2005-2006 years & housing 1 out of 3 components + assets 1 161,978 674,263,744 0.314 58.03 54.07
include computer & animal cart
changes -279,470,400 -0.179 -28.21 -8.83
6 years of schooling & child mortality past 5
2015-2016 years & child nutrition using stunting for under 1,324,171 347,631,040 0.115 26.25 43,79
13 2 & underweight for >=2 years & housing 1 out
2005-2006 of 3 components + asscts include computer & 1161978 620,575,104 0273 53.41 51.12
animal cart
changes -272,944,064 -0.158 -27.15 -7.33
6 years of schooling & child nutrition using
2015-2016 T . 1,324,171 351,985,952 0.120 26.58 45.21
14 stunting for under 2 & underweight for >=2
2005-2006 years & housing 2 out of 3 components +assets | 11 976 649 628 352 0.300 55.91 53.61
include computer & animal cart
changes -297,642,400 -0.180 -29.33 -8.40
6 years of schooling & child nutrition using
2015-2016 . . . 1,324,171 408,636,928 0.140 30.86 45.40
15 stunting or underweight measure & housing 1
2005-2006 out of 3 components + assets include computer 4 161 978 482 496,448 0.319 58.74 54.23
& animal cart
: ' [bﬂ/?ﬂ&f -273.859,520 -0.178 -27.88 -8.83
2015-2016 6 years of schooling & under 18 child mortality 4 304 171 349147 168 0.116 2637 43.82
16 past 5 years & child nutrition using stunting
2005-2006 measure & housing 1 out of 3 components + 1 161978 622,681,600 0274 53.59 51.13
assets include computer & animal cart
changes -273,514,432 -0.158 -27.22 -7.32
6 years of schooling & child nutrition using
2015-2016 . . . 1,324,171 364,546,368 0.125 27.53 45.37
17 stunting or underweight measure & housing 2
2005-2006 out of 3 components + assets include computer 1y 161 978 457,609,600 0.304 56.59 53.77
& animal cart
changes -293,063,232 -0.304 -29.06 -8.40
6 years of schooling & under 18 child mortality
2015-2016 past 5 years & nutrition using only child 1,324,171 281,062,912 0.094 21.23 44.09
18 anthropometric data, ie stunting or underweight
2005-2006 measure & housing 1 out of 3 components + 1 11 996 500141 824 0.219 4321 50.65
assets include computer & animal cart
changes -221,078,912 -0.125 -21.99 -6.56
6 years of schooling & child nutrition using
2015-2016 . . . 1,324,171 408,574,944 0.140 30.86 45.39
19 stunting or underweight measure & housing 1
N .
2005-2006 out of 3 components + assets include computer, |} ¢4 g70 505 496 448 0319 58.74 54.23
animal cart & ownership of 10ha of land
changes -273,921,504 -0.178 -27.88 -8.84
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