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Introduction

CarolinaMaria de Jesu® Quarto de Despejauthenticallydescribes heday-to-day reality as a

resident of a favela in S&o Paulo in the 1953 lucid, direct, and touching sealescription of poverty

demonstrates the many interlinkedaspec af f ect i ng peopl eds wel l.bei ng
For example:
il got out of bed at 6. | was upset because | didn'

side and it drips in on the other. When it rains | abhgw crazy because | can't gofiwollecting] paperto get any
money.

| feel very cold. | put on three jackets and people who see me in the streets say: "Oh, how fat you got!"
The era has passed when a person can put on weiggftus2003 p. 117.

CarolinaMaria de Jesudss dsialaoray invitation to reflectioflow can peopleake care otheir
health ifthey areuncertain whethetheywill havefood for their family at the end of the d&How to
getand keem full andproductive job ifthey live in unsafehousingcondition® Howdifficult is it to
access good qualitgducationif they must work in precarious conditions since they are very young?
These andnanyother situationdllustrate thecomplex andnultidimensional ature of povertyand the

different ways that peoplean bevulnerable In addition,heterogeneities such gender skin color, and

region highly influence the probabilif beng and remaimg poorin Brazil.

Clearly, many thingdavechanged and improved in Brazil since the 1950s. Yet, many people still
live in conditions not so far from the one@érolinaMaria de Jesus and her familyhe bookVozes do
Bolsa Familiais a more recensourcethat gives voice to peopkeceiving benefs from the Brazilian
conditional cash transfer prograBolsa Familia The interviewsreveal that often th8olsa Familia

benefit is the only source of income amgbresentshe first time they have a stable source of income.



Although the importance of agular income is evident, their owlescriptions ofleprivationsandtheir

situationexpose that many difficulties stilfererevolving their life. For instance:

Aln 2007, we intervi ewedavestehsgaint Therchdice to imarview thase @womsnhise | | f
due to the hardness of their work to try to increase the family's income, as well as to the existence of a certain
prejudice in relation to thieb. They are forced by the very nature of the harvesting théy onain in the sea at
low tide, kneeling, collecting these small mollusks that they sell in fairs and hotels in the region. This is evidently
considered humil i at i n{RegeandRinzanf,20ip.1@6ensy ranslatidne peopl e . ¢
Motivated mainly by these bookand the reality they portrayhis thesis aims to shed light on the
complexity and multidimensionality of poverty and vulnerabilities in Br&ridently, it isimpossible
to cover all the aspects affecting peoplel capture all thaletails and contexts as in a diary or a
gualitative studylnstead | directedmy effort to translate some of the deprivatiomsposedin the
mentioned books into numbets.that sense, this thesis contributes to the literature of multidimensional
socialindicators mainly by proposing new indexes, measures, and innovative applications with the fuzzy

set approach as the main tobhe thesis contains three chapte@ch focusing on differemtspectof

poverty or aspestrelated tgpoverty.

In thefirst chaptey Gianni Betti and bxplore deprivationgssociatedavith the capacity to prevent
and recover from infection with COVHDO. We wrote this article during the first wave of the pandemic
outbreak to show that multidimensionally poor people e tile most vulnerable in emergencies and
expose the need for coordinated national action prioritizing the most exposed groups itUBirazilhe
Alkire-Foster method and a fuzzy set approach, we propospangemiespecificindexes to measure
vulnerabiity in terms ofthe capacity to prevent infection with and to recover from the diséase
outcomes reveal structural deprivations in the country and considerable inequality among regions and
ethnic groupsln the period studied, rank correlations camfithat themost vulnerable stategerealso
among those witlthe highest pandemielated deathper million peopleThe article was published in

World Development.



In the second chaptehe focusis on gender differences in multidimensional povertyBrazil. The
chapter contributes to the literature on multidimensional poverty measurement by applying and
proposing procedures to improve individlewel estimations considering the limitations of housgho
surveysl create two individuabased indexes with indicators that are key aspects in gender and feminist
analysesApplying a fuzzy approach and the AlkiF@ster method, | estimate multidimensional poverty
and gender differences in three perspectivesahousehold, interhousehold, and intracouplalso
calculate inequality among the poor and intracouple gender gaps proposing fuzzy versions for these
analysesThe results suggest that women are disadvantagdichensions that arerucial componeist
of agency or degree of empowerment. In most specifications, individuals living in feesded
households are poorer than those living in readed households, but in fembakaded households,

women are in advantage compared to men, or at leastsiherity decreases.

In the third chapted, concentrate on labor marketiinerabilityin Brazil. Here, vulnerability refers
to the capacity of achieving full potential in work and career, finding and seizing employment
opportunities, and having a decent.jdhe chapteaimsto propose two labor market vulnerability
indexes (LMVI) that include people inside and outside the labor maiketgafuzzy set approacand
comparing two yeard estimate vulnerabilityrom two perspectives: individual and household. One of
the innovations of the househdddsed measure is to understand if people that are vulnerable or outside
the labor force (e.g., dependents) can have support from members of their household that age workin
and are not vulnerahl&he outcomes reveal that the average degree of vulnerability was high and had a
slow change between the years. Although education levels improved, precarity and other labor

deprivations did not make progress in the period.

Thesethree chapters present different perspectives of multidimealssocial indicators,but the

subgroupnequalitiesare simila. Persistently, Black, Brown, and Indigenous people are disadvantaged



compared to White and Asian peqptaral areas are alwaysorse than urbgrandthe North and
Northeast regions are in worse conditions than the other redgdopgfully, the insights of this thesis
joined and will join other contributions to understand better how to decrease these inequaligéds@nd

povertyin all its forms.
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Chapter 1

The Pandemicof Poverty, Vulnerability , and COVID-19: Evidencefrom

a Fuzzy Multidimensional Analysis of Deprivations in Brazil

Co-authored with Gianni Betti (University of Siena)

This chapteiis aslightly modified version ofhe articlepublished in World Developmenthe published
version is available online dittps://doi.org/10.1016/].worlddev.2020.105307

Abstract

This chapteraims to show how much and in which way people in Brazil are deprivéernms of
indicators directly related to the capacity to preventrandver frominfection withCOVID-19. We use

the Alkire-Foster (AF) method analfuzzy-set approach as complements to measure multidimensional
poverty within the context of the coronadrpandemic. We propose two pandespecific indexes to
account for the vulnerability related to the capacity to prewdattion withand to recover from the
diseaseThe outcomes reveal structural deprivations in the country and considerable ineguality
regions and ethnigroups. Rank correlation analgs suggesthat theproposedndexescantrace the
trends in increasingnfectionanda higher mortality rate in vulnerable regioi@ompared to headcount
ratio results, théuzzy measurelsavemore peciseoutcomesandarebetterableto capture thevolution

in mortality patterns Our empirical evidenceffersan additionalvarningthat the pandemic responses
need tgprioritize the most vulnerable groups and reinforces the need for coordinated national action.

Keywords: COVID-1 9 A Mu |l t ipadv emBuaygys &t ad p p r oFostarn (AR meétHodk i r e
Latin ABregiri ca A

1.1  Introduction
The COVID19 outbreakhas exposed the inequgliand interlinked socioeconomic deprivation
affectingglobal southcountriesto a greater extenibhan beforeThe fact thasomeof the populatiorhas
theseproblemanot onlyis relatedto the pandemic buhainly revealshistoricalgapsthatare exacerbated

by the virus In Brazil, minority groups aret a disadvantage in terms o€@omic, socigland health
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deprivationgHoffman, 2018fernandes, 201 Raupp et al., 2017Planning arefficient response to the
pandemic requiresnaunderstandingf the increased risk of exposuespeciallyamongthoseliving in

unsafe conditionsln this sense,interest in analyzing the vulnerability tofection with COVID-19
among subgroups hagsown (Pareek, 2020KhalatbariSoltani et al., 2020By examining how much

and in what ways people in Brazil are deprived in terms of indicators directly related to the ability to

preventinfection withand recover from COVIEL9, thisstudyjoins others orthistopic.

The first confirmed case in Brazil was diagnosed on Feb2&13020.By May 1Q the countryhad
162,699 confirmed cases in@attern ofrapidinfection(DATASUS, 2020) Even thougtBrazil climbed
to secondin the worldvide numberof confirmedCOVID-19 case®n May 22 and irthe number of
confirmed deaths frol@OVID-100n June 12its nationalgovernments still struggling taecognizehe
problem and promote coordinated act(see Lancet, 2020The pandemids worsening the quality of
life in entire communitiesand the lack oéffectivepoliciesposesan additional threat to the population

Families experiencing multidimensional poverty fatéeastwo sets of additional risk factors.

First, peopldiving in poverty mightnot be able to followhe recommendations fprevention(see
WHO, 2020a2020b) Sheltering at hommightbe infeasiblef ther housng is inadequatdor keepng
them safe and comfortable duriagguarantinelt is not always possible to wash handtean and
disinfect the home@roperly if one hasnadequate access to clean water sawitation conditions are
poor. Keeping a safe distance from others is not practicable in an overcrosgildehceFurthermore,
transmission of the virus might be enhanced in doighsity communitief_usignan et al., 202@ubin
et al., 202D and in placeswith insufficientsocial distancingRubinet al, 202Q Chu et al., 2020 and
the spreaaf COVID-19 canbe mitigatedwherethe mobility control measures are stec{Kraemer et

al., 2010)



Second, poor living standardsd insufficient health servicesduce theability to recover from
COVID-19. Drinking unsafe water and being exposed to improper sewage disposal is highly correlated
with the contraction opreventable diseases (WHO, 2819019b), which can compromise the immune
system. Families’ho use highly polluting fuels faookingmightbe a riskgroupas indoor air pollution
is associated with respiratory diseases (WHO, 20Bsjausdhe schools are closeadydd security is
now under threat for familiesith schoolchildrerwho depend orschools fodaily free meals The lack
of physicians and intensiveare bed# hospitalds critical for people in need of treatmeifihe distance
from hospitals is an additional factor vulnerability, particularly for severallndigenous communities

that live far fromurban areas

The literature on infectious disease outcomes for subgroups suggests that risks are higher among
minority groups and in more deprived regions. For instance, Zhao et al. (2016) show that, during the
2009/2010 influenza A(H1N1) pandemic, the risknadrtality in England was higher for ndfthite
populations than White populations and for people living in the most deprived areas compared with those
in less deprived areas. Lusignan et al. (2020) estimate that, within the Oxford Royal College of General
Practitioners Research and Surveillance Centre primary care network, Black people have higher risk
factors for testing positive for COVHR9 than White people and so do individuals in more deprived

areas.

Studies about racial and ethnic disparities in thadd States in terms of infection with and mortality
from COVID-19 also show that minorities are the hardest hit. Laurencin and McClinton (2020)

demonstrate that in Connecticut, the Black population had a proportion of infection and death that

! InfoAmazonia (2020) estimates that, in th@azon Forestegion, the Indigenous tribes live on average about 315 km away
from public hospitals equipped with intensigare departments.
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exceeded # share of the population even at the beginning of April. Yancy (2020) shows that this
disproportion is also present in Chicago, Louisiana, Michigan, and New York City. In Chicago, for
example, Black people make up 30% of the population but more than 5% aonfirmed cases and
almost 70% of the deaths. Millett et al. (2020) and Holtgrave et al. (2020) confirm these discrepancies
among racial and ethnic minorities, and they conclude that social characteristics, structural racism, less

access to health &g and other factors might be driving these results.

Research on the impact of the COVID pandemic on minority groups and in different regions in
Latin America is still thin, but it confirms the same outcomes there. A pioneering study by Baqui et al.
(2020) uses the SIVERripe Sistema de Informacgéo de Vigilancia Epidemiolégica da Grija¢aset
to analyze COVIB19 hospital mortality in Brazil. The analysis selects only observations that account
for ethnicity to assess the relation between health etkiicity, and regional differences. The authors
find that Black and Brown people are at the highest risk of a hospital death. They also show that people
at hospitals in the northern region had comorbidities more often and a higher risk of mortaligogblan p

in most of the centradouth region.

To contribute to the pandemic literature on Brazil, we use the AHaster (AF) method and the
fuzzy-set approach as complementary measures of multidimensional poverty in the context of COVID
19 (Alkire and Fogr, 2011; Betti and Verma, 2008). Because families have multiple difficulties at the
same time, unidimensional poverty measéiredich usually focus only on monetary povértgre
insufficient to account for the reality for these people. Therefore, the nsgpinoplosed in this work are
appropriate for collecting clear evidenceookrlapping kinds of deprivatio he latter, also seen as the
intersection of multidimensional aspects of poverty, are consideredribighfactors in any
multidimensional approactLémmi and Betti, 2006), and this is particularly evident when poverty and

deprivation are analyzed at the regional or subnational level (Betti et al., 2012).



This chapteris inspired by the policy briefing on multidimensional poverty and COY®Drisk
factors written by Alkire et al. (2020). They show that the Global Multidimensional Poverty Index
(GMPI) (OPHI and UNDP, 2019) provides information that is useful for identifying risks and
vulnerabilities related to COVH19. They estimated that 472 million qpe in the world face

simultaneous deprivation in terms of water, nutrition, and indoor air pollution.
This chapterinnovates in at least three lines of research, both theoretical and applied:

1. it proposes two COVIEL9-specific multidimensional indices:¢HCOVID-19 prevention index
and the COVIDB19 recovery index;

2. it proposes a rank correlation analysis to determine how the vulnerability indexes can capture
the mortality patterns in vulnerable regions;

3. itintroduces a fuzzy counterpart to these indices.

To achieve these original contributions, we have moved step by step; the first step was to adapt the
GMPI in the context of COVIELY in Brazil, creating a multidimensional vulnerability index (MVI). We
selected eight interlinked vulnerability indicatorshe dimensions of sanitation, home shelter, physical
distance, and recovery from iliness. Five of those indicators are also among the ténr@abrs. To
better account for groups and regional disparities, we took a further step in building aniaggropr
multidimensional index. The fact that the variables previously selected for the MVI are all interlinked
makes it difficult to observe the immediate relation to CONMHMD Therefore, we propose two
multidimensional poverty indexes related to the CO\NBDpandemic in terms of prevention and the
ability to recover as the first contribution of telsapter In this way, we can obtain a more comprehensive

and detailed picture of deprivation in these two aspects. The indexes reveal considerable inequality

2The GMPI indicators are nutrition, child mortality, years of schooling, school attendance, cooking fuel, sanitatiom, drinkin
water, electricity, housing, and assets.
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betveen regions and ethnic groups, confirming the existing evidence that minority groups and vulnerable

regions have more exposure to the virus.

The second contribution of tlelaptens our estimation of rank correlations to clarify whether the
states with the highest vulnerability are also those with highest death rates. In Brazil, the first cases
emerged in the wealthiest states in the southeast and gradually spread to someooésistates in the
north and northeast. By calculating the evolution of the correlations, our indexes identify this path,
showing that the virus is progressively hitting harder the most vulnerable rebms&end is observed
in the two COVIDB19 multdimensional poverty indexes and the unidimensional monetary poverty index.
Interestingly, the index of monetary poverty shows the highest correlations in almost all of the
epidemiological weeks, which suggests that a lack of money is an immediate factioeddbility when
people face unexpected shocks and reinforces the importance of using both monetary and nonmonetary

indexes as complementary tools in a multidimensional poverty analysis.

Our third contribution is in using the fuzzy approach to overctiradimitation of standard poverty
measures, which treat poverty as a binary phenomenon (pog@adoop Using this approach enriches
the other two contributions. Fuzzy measures are more suitable for analyses at the subnational level and
for subgroups becse they have smaller standard errors in the estimation of poverty and are better at

capturing mortality trends by showing higher rank correlations in most of the results.

The chapteris organized as follows. Sectidn2 presents the empirical strategy, as well as the
description and sources of the data, and the scope of the indexes. $&pi@sents and discusses the

results, and Sectioh4 concludes.

11



1.2 Methodology anddata
1.2.1 Empirical strategy
1.2.1.1 The Alkire-Foster method
The mostraditional measure of poverty is the headcount ratio (HCR), also known as the incidence
of poverty or poverty rate, which shows the percentage of people identified as poor. In this approach, by
defining a poverty line, the result is a dichotomic meashaedplits the population into the poor and the

non-poaor.

The Alkire-Foster methodology (AF), developed by Alkire and Foster (2009, 2011), goes beyond the
traditional approach by measuring multidimensional poverty based on its incidence (HCR) and intensity
(A). The latter is the average share of deprivation across individuals who are identified as poor. The
adjusted headcount ratio gM or multidimensional poverty index (MPI), is defined as the product of

incidence and intensity, M HCR*A.

The identificaion of multidimensional poverty is calculated using the-twtoff approach. The first
is the deprivation cutoff set for each variable. In this way, individuals can be identified as being deprived
in terms of a specific indicator, which means that we rdeBhe a deprivation threshold for each of the
variables. We apply the second cutoff by calculating the weighted sum of deprivation and classifying an
individual as poor if the resulting score is above the chosen poverty cutoff. Because the estirivation of
is particularly welsuited to ordinal/binary data (Alkire and Foster, 2009), when applying the AF method,

we use our variables as ordinal indicators and transform the continuous variables into binary indicators.

1.2.1.2 The Fuzzy-Setapproach
Both the traditonal monetary approach (HCR) and the MPI approach are based on deprivation cutoffs
(poverty lines), which treat poverty indicators as binary (poorpramr); instead, the fuzzget approach

treats poverty and multidimensional deprivation as matters ofedegletermined in terms of the
12



individual 6s posi tion in the di stribution of
consumption expenditure) and other aspects of living conditions (Betti and Verma, 2008). The state of
deprivation is thus seen the form of fuzzy sets, to which all members of the population belong in
varying degrees. In particular, within a determined poverty range, the approach uses membership
functions to identify the degree of certainty of individual poverty in a specific dilmergAlkire et al.,

2015).

The fuzzyset approach was first proposed by Cerioli and Zani (1990) and developed by Cheli and
Lemmi (1995) in the saealled totally fuzzy and relative approach. Later, Betti et al. (2006) proposed the
integrated, fuzzy, ancelative (IFR) approach, in which the membership function used for the fuzzy
monetary (FM) measure is defined as:

BU sw BUOUwsw

‘ @ O , & - - - — -
P P BU sw BUOsw

Y

whereOis the cumulative distribution function for consumption expendituris, the corresponding
Lorenz curve, is the ranked individual sample weigtt,is individual consumption expenditure, and

| is a parameter. The definition of the membershiptionds based on the monetary variable, in which

the al pha parameter i s chosen such that the mee¢
as defined previously, can also be applied in t
1.

In a multidimensional context) is an individual composite index, in which the weights of the single
indicators are not predetermined but, rather, follow the prevalamncelations principles proposed by
Betti and Verma (2008). If the prevalendean indicator is high, then its weight is low, and if correlations
with other vulnerable variables are high, then its weight is low. In this way, we determine appropriate

weights without the necessity of recurrence in potential arbitrary weight choices.
13



Another important advantage of fuzzy measures is that they are more informative and have smaller
standard errors (Betti et al., 2018). Therefore, fuzzy measures are more useful for subnational poverty
measures (Betti et al., 2012), which means that welg@mgoverty estimations for areas with relatively

small samples that are more statistically significant than those yielded by other measures.

The fuzzy approach and the AF method are complementary measures. The latter has the advantage
of providing intutive measures that can be decomposed by population groups. In contrast, the former
has the advantage of overcoming the poorpoor dichotomy and enables more precise measures for

subnational regions.

1.2.2 Data
To construct the multidimensional indexes, wenbine different publicly available sources. In this

sulsection, we describe the data sources and the indicators.

1.2.2.1 Householdexpenditure survey
The primary source of data is the Brazilian Consumer Expenditure Survey (POF) fel@0hé
most recentound, released by the Brazilian Institute of Geography and Statistics (IBGE) on May 3,
2020. The POF is a higuality household survey conducted to investigate the profile of consumption
expenditure, income, and living standards of Brazilian househthédsdata are widely used in poverty
and inequality research and have particular national importance because they are used to construct

consumption baskets in order to calculate official consumer price indexes.

The sample design of the POF is structureccdwer the entire territory of the country; it is
representative in terms of the country, major regions, capitals, metropolitan regions, other parts of the
states, and urban or rural areas. The survey sample ir130fatals 69,660 households, providing

information at the household and individual level.

14



The variables derived from the POF dpbeinking water an indicator that accounts for the
househol dds frequency of supply, whet her t he
distribution; Sanitation which represents whether the household has at least one indoor bathroom with
shower and toilet, whether it is shared with other households, and whether it is connected to the public
sanitation systentlectricity, which represents whether the househald &ccess to electricity and the
frequency of this accesslousing whi ch assesses the materials us
and roof;School mealswhich, for households that have children who used to have daily free meals at
school, calculas how many children had access to this service, and how many meals [Bratayof
food consumption expenditura,s a pr oxy f or a h Oversrewded|hdudirsg, f o0 0
calculated as the number of residents per permanent bedroom in the hay@Bleleoladults per resident,
calculated as the number of people age 60 or perewumber of members of the household who are
younger;Commuting timewhich represents the number of members of the household who spend more
than an hour to get to worlgdoor air pollution by cooking fuelwhich refers to the kind of fuel used by
the household for cooking; aftivate insurancewhich shows whether the individual has private health

insurance. The scores are presentethinle?2.

The remaining variables (described below) come from other sources and were merged with the most
possible disaggregated subnational level in the POF (state, capital, metropoidanaegther parts of

the state). These variables are uniform across the population at the corresponding merged level.

Studies on COVIBELY stress that demographic and social variables matter when it comes to the
consequences of the pandemic (Cked Heneghan, 2020; Souza et al., 202ZQble 1 shows

demographic and social characteristics estimated from the POF2RQ87dataset for the Brazilian
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populatiorf. Age and gender are two important factors in COXrisk. According to tl estimations

of Oke and Heneghan (2020), the case fatality rate is 66% higher for males older than 30 than for women
and 4.47 times higher for people age880than for those age @®. The median age in Brazil is 33 (the

mean is 35.26), while the mediage across Europe Union members in 2018 range from 37.3 years in
Ireland to 46.3 years in Italy (Eurostat, 2019). This difference could reflect lower risk in terms of age in

Brazil, but other factors that affect risk remain to be proved.

Tablel - Mean of Demographic and Social Variables

Variable Mean
Gender
Women 51.61%
Men 48.39%
Color/ethnicity
White 44.00%
Black 10.22%
Asian 0.68%
Brown 44.42%
Indigenous 0.38%
Not identified 0.30%
Area type
Urban 85.26%
Rural 14.74%
Age in Years 35.26

Literacy ratio (>14 years) 92.41%
Years of education (>14 year 9.37
Number of observations 178,431

For instance, as mentioned in the Introduction, few analyses are available about the impacts on ethnic

minorities. In Brazil, this is particularly important because ethnic minorities are at a relative disadvantage

3 The color/ethnicity classification follows the POF/IBGE, in which the individuals in the survey declared their race identity
without any influence from the interviewer. The categories are White, Black, Yelleapig that claimed to have Asian
origin), Brown (people that claimed to parda, mulata, cabocla, cafuza, mamelueablack mixeerace), indigenous, and

not identified (not declared). For an ethnic background, a discussion about race as a sociatioonatdcsegregation in
Brazil, seeé~ernandes (2017).
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in terms of the risk of infection. As wasduss in the next section, Indigenous people, who make up 0.4%
of Brazil s population, predominantly |live in r

19 (22.7% live in the northern region) and have the highest vulnerability scores.

1.2.2.2 Dataon accesdo health care and risk ratio by age and gender
The survey Area of Influence of Cities (REGIC) conducted by the IBGE in 2018 is used to provide
information on the distance that people need to travel from their city to other cities to accasainten
care health services. To calculate the distance, we used geographic coordinates to measure the length ir
kilometersof the shortest path between two cities. The final indicator is the mean for each POF
subnational level (capitals and other parts efdtates) of the distance, weighted by the frequency of the

corresponding destination.

The data on the number of physicians and inteasive hospital beds in the public health system is
available at the city level on the National Registry of Health fasil(CNES) website. We used the
CNES data processed by the IBGE at the municipal level for December 2019, calculating the mean for

each POF subnational level. Both indicators are calculated per 1,000 people.

The risk ratio by age and gender was builtdolen the estimation of Oke and Heneghan (2020),
which use Italian data frorthe Italian National Institute of Health (ISS). The indicator sets the risk

reference score to the age betweei®t8@nd increases/decreases if the age is above/below this range.

1.2.2.3 Legal measures of social distancing and mobility indexes
In Brazil, to date there has been no coordinated social distancing policy implemented at the national
level. The federal states and municipalities started to adopt measures to contain the s&4D <f9aC
regardless of the decisions of the national government. However, these policies were implemented at
di fferent times and in different ways. To capt.?

used the index of legal measures focial distancing developed by Moraes (2020a, 2020b). Moraes
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considered all the decrees by state legislatures adopted Aptil 8020, to construct the index. The
measure considers the suspension or restriction of six types of activities: culturat, athteteligious;
bars and restaurants; nessential services and business; -aesential industries; schools and
universities; and transportation. In tkisapter the score was adapted to range from O (strict restrictions)

to 10 (no restrictions) (séeable?2).

For the mobility index, we used the Google Community Mobility Report from March 11, 2020, which
is the day on which the World Health Organiaat(WHO) declared COVIEL9 a pandemic, to April
30, 2020. The Google indicator provides populatiode information on the relative change in mobility
in each state and in the following categories: retail stores and recreation, grocery stores andgsharmaci
parks, transit stations, workplaces, and residents. The change in mobility is the percentage change from
a baseline day before the pandemic. We use the mean of the changes in mobility in retail and recreation,
parks, transit stations, and workplaceegaties as a proxy for changes in behavior regarding daily

activities.

1.2.2.4 COVID-19indicators

The data on confirmed cases of COVID and deaths from it are available on a daily basis on the
coronavirus website of the Ministry of Healthttps://covid.saudgov.br). The first confirmed case was
identified on February 25 and the first confirmed death on March 17, 2020. We collected statistics for
the states and capitals using official data from the Brasil.io (2020) website,
https://brasil.io/dataset/covid19&m full.. Based on the number of deaths confirmed as being due to
COVID-19 and the population estimated by the POF, we calculated the number of confirmed deaths per
one million people. It is important to stress that the official number of confirmed deaths frofDC€OV

19 underestimates the actual number, mostly due to limited testing.
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1.2.2.5 Descriptive statistics
Table2 shows the score range and descriptive statistics for all the indicators used in the-CDVID

multidimensional poverty indexes.

Table 2 - Score range andlescriptive statistics for the variables used in the COYAD
multidimensional poverty indexes

Variable Score Range Mean Standard Error  Min Max
Drinking water 0-6 0.605 0.003 0 6
Sanitation 0-4 0.494 0.002 0 4
Electricity 0-4 0.056 0.001 0 4
Housing 0-9 1.027 0.003 0 9
School meals 0-16 0.476 0.003 0 16
Share of expendiuie o continuous 0177 0.0003 0 1
Overcrowded housing

(residents per permanent  Continuous 1.905 0.002 0.333 13
bedroom)

Older adults per Continuous  0.193 0.001 0 4
household

Commuting time 0-4 0.1501 0.001 0 4
Population density Continuous  1261.859 5.827 0.673 8435.358
(inhabitants per ki)

Index of legal measures 1, 3.269 0.004 08 67
social distancing

Mobility index (%

reduction from daseline  Continuous 51.294 0.011 39 61.392
day before the pandemic

Risk ratio by age and

gender (s the risk Continuous 0.496 0.003 0 8018
reference score set for ay

60-69)

Indogr pollution due to 0-2 0.010 0.0002 0 5
cooking fuel

Privateinsurance 0/1 0.260 0.001 0 1
Er:f’)tance from hospital (it -, inuous 30.503 0.101 0  606.544
Physicians per 1,000 Continuous ~ 1.174 0.002 0.365 4.695
people

Intensivecare hospital - o6y 600 0.441 0.001 0 3.01

beds per 1,000 people

Note: For ordinal variables, the score ranges are from no deprivation to total deprivation. The variable for private
insurance is the only binary variable, in which 0 means no insurance, and 1 means the person has insurance. The
continuous variables areddtified as such.

Figure 1 presents the correlations between each pair of indicators calculated as Pearson

coefficients. The heatmap is colored usinguage from-1 (blue) to +1 (red). The deprivations that are
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commonly explored in research on multidimensional podesych as having clean drinking water,
sanitation, electricity, housing, housing density, and indoor poliditeme all positively correlate The
correlations of these variables with the share of expenditure on food, the distance from a hospital,
monetary poverty (measured by the household consumption expenditure per capita, $3.20 a day, in 2018
purchasing power parity [PPP]), and COVID deaths per million people are also positive. However,

they have a negative correlation with population density and indicators related tecaealtbsources,

such as private health insurance, physicians per 1,000 people, and intamsibeds per 1,00@pple.

The correlations with the remaining variables are negative or near zero.

(1) Drinking water

(2) Sanitation

(3) Electricity

(4) Housing

(5) School meals

(6) Share of food expenditure

(7) Overcrowded housing

(8) Older adults per resident

(9) Commuting time

(10) Population Density

(11) Ind. oflegal meas. of social dist
(12) Mobility Index

(13) Risk ratio by age and gender
(14) Indoor pollution

(15) Private insurance

(16) Distance fronmospital - -
(17) Physicians per 1,000 p. -

(18) Int. care hosp. beds per 1,000 j

(19) Monetary poverty*

(20) COVID-19 deaths per mill. ]
1M @ B @ 6 ®’ (M B (9 (10 (11) (12) (13) (14) (15) (16) (17) (18) (19) (20)
] _
-0.3 0 0.5 1

Figurel - Pearson correlation matrix of the variables used in the Ca@@nultidimensional poverty

indexes, monetary poverty, and COVID deaths per million people
*Monetary poverty is measured by the household consumption expenditure per capita ($3.20 a8dpyrc@@king power

parity).
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1.2.3 Multidimensional Poverty Indexes:defining the scope
This section proposes in detail the two COWIBrelated multidimensional poverty indexes
(CMPIs), comprising variables directly related to the capacity for preventing infection with GOID
and for recovery from ifTable3 shows the dimensions and variables of each index, the definition of the
deprivation cutoffs and weights used in the AF method, and the resulting prevebderatation weight

scoredor the fuzzy analysis

Most of the cutoffs in the AF analysis were adapted from the United Nations sustainable development
goals and consider the Brazilian context and data availability. In the fuzzy application, to avoid
dichotomization of the variableand to obtain more information, we regard the variables as ordinal or
continuous indicators when possible. Only the indicator for private insurance is binary in both
approaches. With respect to the weights in the AF method, for simplicity, we follow thi GM
assuming that the dimensions are of equal weight. Also following the GMPI standard, for each
multidimensional index, we consider people vulnerapi) to infection with COVID19 if they are
deprived of at least orthird of the weighted indicatorand consider people at severe risk (SR) of

infection with COVID-19 if they are deprived of at least half the weighted indicators.

41n GMPI deprivation, the cutoff for being considered poor is deprivation effuiretof the ten indicators. In the GMPI, the
term Avulnerabled is used di f fopavaertyithe/she is depriped of betweenifith c on s i
and onethird of the indicators.
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Table3 - Structure of the COVIEL9 multidimensional poverty indexes, variable cutoffs, and weights

AE Prevalence
Index Dimension Variable AF Deprivation Cutoff . correlation
Weight .
weight
The household does not hadaily access to
Drinking water water, or does not have indoor running water 0.100 0.103
the water does not come from a public wate
system.
Hygiene The household does not have indoor bathro
with shower and toilet, or the bathroom is shg
Sanitation with otherhouseholds, or the disposal of hum 0.100 0.097
waste is not connected to a public sewage
system.
Electricity The household has no access to electricity 0.100 0.103
Staying at home Housing The househol dbés hous 0.100 0.097
one floor, wall, and roof are inadequate.
.5 One or more children in the household hav
% School meals | breakfast, lunch, snacks, or dinner free at scf 0.100 0.094
> . every day.
= Food security sn to0d
o) are ot foo Food represents 75% or more of the total
— consumption . ; 0.100 0.106
! . consumption expenditure of the household
g expenditure
@) Overcrowded | There are three or more residents per permal 0.100 0.098
© Household housing bedrooms in the household. ’ '
densit 4
iy Older adults per Two or more older adults per members of 0.100 0.102
household household.
Commuting time At least onendividual in the household spenc 0.050 0.063
more than an hour to get to work.
The household is in a region* where the po
Population density density is higher than the mean of the Brazili 0.050 0.062
Public social capltglg (> 2,700/kr) ,
distancing Index of legal The household is in a state where the index
measures of socig  higher than 2 (out of 10, which is the least| 0.050 0.040
distancing restrictive)
The household is in a state where the index
Mobility index less than 60% of the relativeduction in 0.050 0.035
mobility
Electricity The household has no access to electricity 0.083 0.087
. The household housing materials for at least
g Living standards Housing of floor, wall, and roof are inadequate. 0.083 0.082
> .
) Overcrqwded There are three or more residents per perma 0.083 0.081
0 housing bedrooms in the household.
£ Risk ratio by age The indicator is 1 or more;1 is the risk referet
s Y898 seore at age 669 (Okeand Heneghan, 2020).| 0.125 0.120
< . and gender . SN S
> Risk groups is an individuallevel indicator.
— H H N
ny Indoor air p(_)llunon The househol d 0s €00| 5405 0.130
S due to cooking fue kerosene, or another liquid fuel.
8 The household does not have daily access
Healthy immune Drinking water water, or does not have indoor running water| 0.062 0.057
system the water does not come fronpablic water
system.
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Prevalencs
correlation
weight

AF

Index Dimension Variable AF Deprivation Cutoff Weight

The household does not have indoor bathro
with shower and toilet, or the bathroom is shé
Sanitation with other households, or the disposal of hun 0.062 0.060

waste is not connected to a public sewage

system.
One or more children in the household hav
School meals | breakfast, lunch, snacks, or dinner free at sclf 0.062 0.063
every day.

Share of food
consumption
expenditure
Private insurance| The individual has no private health insuran¢ 0.062 0.054
The household is in a region* where the
weighted mean distance from a hospital is m| 0.062 0.083
than 100 km.

The household is in a region where the meat
the indicator is less than 1 physician per 1,0f 0.062 0.063

Food represents 75% or more of the total

consumption expenditure of theusehold. 0.062 0.071

Distance from
hospital

Access to healtl

Physicians per
care Y P

1,000 people

people.
Intensivecare . I
nospital beds perl G ham 1 bed per 1,000 peq 0062 | 0050
1,000 people P ' P

Notes: AF deprivation cutoff refers to the description of the cutoff in the AF method. A cutoff definition is not necessary i

the fuzzy approach, because it does not treat the variables as binary measures. AF weights are the values of the weights uset
in the AF method. Prevaleno®rrelation weights are the weights calculated in the fuzzy approach analysis.

* Capital, metropolitan region, or other parts of the state.

In Table4, we present the number and percentage of deprived people in terms of all the variables
used in the two CMPIs. The indicator with the highest percentage of deprived people is the index that
measures mobility reduction, with 95.6% of the population deprived. This means that most of the
Brazilian population lives in states in which the mean reduction in daily mobility was less than 60%
(from March 11 to April 30). The lack of national coordinatimsocial distancing measures, as the result
for the index of legal measures suggest (81.7% of people deprived), is one possible factor in the small
reduction in mobility. Moreover, the participation in protests opposing coronavirus lockdowns and the
continuous calls by the president to end social distancing is another possible factor that demotivated

people to decrease mobility.
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Table4 - Number and percentage of deprived people per indicator

Variable AF Pop. Deprived AF % Deprived
Drinking water 62,511,394 30.18%
Sanitation 80,970,486 39.09%
Electricity 457,742 0.22%
Housing 22,155,805 10.69%
School meals 47,170,894 22.78%
Share of food consumption expenditure 283,702 0.14%
e o esdents per
Older adults penhousehold 6,666,591 3.22%
Commuting time 26,390,282 12.74%
Populationdensity(peopleper kn¥) 34,501,439 16.66%
Index of legal measures of social distancin 169,164,425 81.68%
L\jﬂ:yb;)llé);olrr;dtehz(i/farne(?:;tign from a baseline 198,056,358 95.63%
ek b 200 er e e ek
Indoor pollution due tocooking fuel 2,094,513 1.01%
Privateinsurance 153,306,719 74.02%
Distance fromhospital(in km) 8,187,121 3.95%
Physicians per,000people 105,612,592 51.00%
Intensivecare hospital beds pej0D0O people 172,871,751 83.47%
Total population 207,103,790

Note: AF Pop. Deprived and AF @eprived refers, respectively, to the number and incidence of deprived people using the

cutoff definedin the Alkire-Foster (AF)model.

By looking at the data, it is possible to observe that, independent of the pandemic context, a large

proportion of Brazilians do not have access to basic public services. The lack of publiechesalth

infrastructure is widespread. More than 83% of theufaipn is deprived in terms of intensicare

hospital beds, and the mean is 0.44 beds per 1,000 peopleatde2 andTable4). Moreover, 51% of

the population has access to less than one physician per 1,000 population. In some states, the private

health sector offersrpportionately more physicians and hospital beds. In any case, although only 26%

of the population has private insurance, it does not mean that they will have access to all the private
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health infrastructure, only to the hospitals and services specifitrebivycontract It is also evident that

for several people the access to sanitation and drinking water is inadequate: 30.2% and 39.1%,
respectively. Clean water is crucial for preventing infection with COWYbecause it is needed for
frequent and suftient hand washing (WHO, 2020b) and is essential for human health arodevwngll

(WHO, 2019a). Moreover, improper sanitation is a major cause of infectious disease (WHO, 2018b,

2020b) and can compromise the immune system, with a possible impact on rémweOVID-19.

1.3 Results
1.3.1 Multidimensional poverty analysis
This section presents thmesults for both the AF and fuzzy approaches. For the AF meTladte 5
showsthe outcomes for the multidimensional headcount ratfoR}the poverty intensity (A), and the
adjusted headcount ratio (MQh addition, the results for each CMPI are shown\itr and SR. For
group decompositionsve use only thélCR indicator, as it is more intuitive and the comparison with

the fuzzy measure is more appropriate.

According to theAF andfuzzy results, betweef6.2% and 15.6%f the population is vulnerable to
infection with COVID-19 as measured bie preventionindex This impiesthatbetween 32.4nillion
and33.5 million peoplecannotimplementproperprevention measures relatecatdeasonethird of the
weighted indicatorsSevere risk, which represents deprivation in half the weighted indica8r4% in

the AFand 41% in the fuzzy results respectivelyln the health recoveryndex, the two approaches

SBr azi | éare ih mavitletl by both public and private sectors, and people can use the two sectors depending on
accessibility and ability to afford costs. The pathealth system, through the Unified Health System (SUS), aims to offer
universal, free of charge, health service provision. The private sector offers services mainly through health plans, insuranc
premiums, oubf-pocket payments, and provides serviimeghe SUS. For more details, see Paim et al. (2011) and Massuda

et al. (2018).
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divergemore The AF estimats 19.8% of people aresulnerable(41 million people) while the fuzzy
estimate i4.3.7%(28.4 million peoplg In termsof severe risk, the results are 2.2886AF and 2.6%for

fuzzy.

Table5 - COVID-19 nultidimensionalpoverty indexes per approach and indicators

AF Fuzzy
Mo HCR A Mo HCR A
Index VN VN VN SR SR SR VN SR
Prevention 0068  16.17% 0419 0018 343% 0528 | 15.60%  4.11%
Healthrecovery 0.081  19.81% 0.409 0.012 2.15% 0555 | 13.72% 2.60 %

Table6 presents the results for each state, showing the number of confirmed €@\dé&atk per
million peopleand the share ofhe monetaily poor pemle measured by household consumption
expenditure per capita ($3.20 a day, 2018 PRIEnatively,Figure2illustratesn maps the distribution
of confirmed deathper million, FM poverty, and fuzzy vulnerabilitior the health recoviey indexby
state.The outcoms demonstrate theastregionalinequalityin Brazil. The rorthern and northeastn
regions have the highest proportion of vulnerability and severefisifection with COVID-19. For
instance Amazonas state (AM)asthe mostdeatts per million people andmong thehighestrisk: the
incidence of vulnerable peopdecording to théealth recovery indeis 50.5%. By comparison, irBao

Paulo (SP), the state with theostinfectionsin absolute termst is 3.9%.
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Table6 - COVID-19 deathindicatorandestimation results for theOVID-19 multidimensional poverty
indexes and unidimensional monetary povertgtaye

COVID-

19 Prevention Index HealthRecovery Index Monetary Poverty
Staté| " peath
er HCR HCR Fuzzy | Fuzzy HCR HCR Fuzzy | Fuzzy HCR Fuzz
mﬁlion VN SR VN SR VN SR VN SR y

RO | 39.70 | 36.74% 7.28% 45.72% 2.47% | 35.10% 1.43% 16.04% 1.55% | 14.28% 14.01%
AC | 69.61 | 52.05% 24.79% 48.19% 22.99%| 58.45% 24.64% 44.02% 14.90%| 16.42% 16.06%
AM | 353.77 | 45.14% 17.48% 27.34% 11.43%| 50.45% 16.18% 27.52% 7.52% | 25.48% 23.60%
RR | 96.74 | 26.81% 8.43% 16.17% 2.78% | 48.12% 7.72% 19.75% 3.26% | 21.00% 20.15%
PA | 14491 | 41.55% 14.10% 48.98% 17.19%| 44.20% 6.22% 32.34% 7.78% | 22.13% 20.16%
AP | 1320 | 41.71% 12.94% 24.69% 6.31% | 51.63% 9.02% 25.81% 4.51% | 11.77% 12.13%
TO | 17.59 | 20.35% 5.70% 34.35% 4.67% | 34.65% 2.47% 13.64% 2.65% | 21.57% 19.74%
MA | 78.61 | 44.37% 14.78% 36.19% 18.26%| 50.13% 9.14% 35.86% 13.28%| 22.34% 21.45%
Pl 22.08 | 29.03% 8.58% 18.84% 9.61% | 51.83% 13.79% 23.05% 7.92% | 14.68% 15.46%
CE | 17839 | 8.13% 0.92% 11.89% 4.45% | 29.17% 3.56% 21.28% 5.43% | 22.81% 20.36%
RN | 39.23 | 29.09% 5.54% 21.27% 5.69% | 31.51% 2.74% 22.68% 3.97% | 10.81% 10.86%
PB | 46.16 | 23.93% 3.76% 28.85% 9.59% | 27.57% 1.92% 25.80% 5.58% | 23.89% 21.39%
PE | 155.20 | 20.73% 1.19% 17.51% 5.46% | 25.59% 2.10% 22.91% 5.45% | 17.93% 16.68%
AL | 60.12 | 22.93% 1.78% 21.34% 5.31% | 31.26% 2.44% 25.14% 3.48% | 31.07% 27.45%
SE | 23.36 | 15.39% 1.71% 9.12% 3.82% | 22.80% 2.19% 13.59% 2.59% | 10.02% 10.24%
BA | 19.37 | 19.56% 4.32% 28.92% 8.05% | 26.71% 2.34% 20.78% 5.21% | 15.71% 14.88%
MG | 7.15 | 832% 1.38% 8.64% 1.17% | 13.97% 0.88% 9.82% 0.85% | 5.70% 6.23%
ES | 68.65 | 12.229% 1.74% 10.15% 0.98% | 15.23% 0.31% 8.31% 0.43% | 7.68% 8.38%
RJ | 152.77 | 15.79% 2.45% 8.57% 1.36% | 9.50% 0.04% 7.77% 0.39% | 8.25% 8.86%
SP | 103.% | 8.17% 1.47% 6.67% 1.20% | 3.89% 0.01% 6.19% 0.28% | 2.56% 3.65%
PR | 1115 | 9.26% 1.00% 16.74% 2.22% | 12.78% 0.37% 7.61% 0.97% | 7.12% 7.40%
SC | 1154 | 8.04% 0.08% 2.71% 0.38% | 16.50% 0.55% 7.92% 0.70% | 2.81% 3.42%
RS | 12.23 | 10.22% 1.50% 5.69% 0.51% | 16.29% 0.79% 7.38% 0.63% | 2.37% 3.22%
MS | 5.63 | 14.47% 2.26% 37.39% 4.00% | 21.29% 0.59% 7.69% 0.96% | 5.23% 5.64%
MT 8.01 | 23.32% 5.63% 36.31% 4.54% | 48.58% 6.58% 13.79% 0.93% | 7.13% 7.51%
GO | 10.03 | 10.18% 0.59% 6.39% 0.40% | 19.27% 0.54% 7.79% 0.32% | 4.97% 5.76%
DF | 18.96 | 13.66% 1.47% 5.50% 0.83% | 7.62% 0.03% 3.85% 0.28% | 3.74% 3.66%

Total| 7579 | 16.17% 3.43% 15.64% 4.11% | 19.81% 2.15% 13.72% 2.60% | 9.96% 9.96%
Notes:Covid-19 deaths per million as of May 10, 2020.
Northernregion RO = Ronddnia; AC = Acre; AM = Amazonas; RR = Roraima; PA = Par4; AP = Amapa; TO = Tocantins.
Northeastrnregion: MA = Maranh&o; Pl = Piaui; CE = Ceard; RN = Rio Grande do Norte; PB = Paraiba; PE = Pernambuco;
AL = Alagoas; SE = Sergipe; BA = Bahia.
Sautheastrnregion: MG = Minas Gerais; ES = Espirito Santo; RJ = Rio de Janeiro; SP = Sdo Paulo.
Soutternregion: PR = Parana; SC = Santa Catarina; RS = Rio Grande do Sul.
Centralwesernregion: MS = Mato Grosso do Sul; MT = Mato Grosso; GO = Goias; Distrito Federal.
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Fuzzy Monetary Poverty

B (20.15%, 27.45%]
= (12.13%, 20.15%]
01(6.23%, 12.13%]
01[3.22%. 6.23%]

COVID-19 death per million

= (103.37,353.17]
m (39.7,103.37]
©(12.23,39.7]
0[5.63,12.23]

Fuzzy Vulnerability

B (25.15%, 44.02%]
B (16.04%, 25.15%]
01(7.79%, 16.04%]
C1[3.85%, 7.79%]

Figure2 - Distribution of COVID19 confirmed deaths per million population, fuzzy monetary po

and fuzzy vulnerability for the COVIQ9 health recovery index by state
Note: For abbreviations, see note to Table 6.

The riskof infection withCOVID-19 also diffes among ethnigroups Table7 shows the indexes
for each group. Overall, the picture is faorablefor the Indigenous populatio which haghe worst
conditiorsin all indicators. Brown and Black groups also atra disadvantage to the White afidian

groups and the total population

The fact that the virus is spreading toward the rrthegion is an additional conceras itis the

region with the highest proportion of the populatibat is vulnerableandat severe rislof infection with
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COVID-19, and, as mentionegdreviously where 22.7% of the Braziliarindigenouspopulationis

concefrated

Table7 - Estimation results for theOVID-19 multidimensional poverty indexes and unidimensional
monetary poverty bgolor/ethnicity

Prevention Index Health Recovery Index Monetary Poverty
White 10.57% 1.69% 9.80% 1.84%)|13.49% 0.94% 9.53% 1.24%| 5.25% 5.79%
Black 19.54% 4.23% 19.12% 5.01%| 21.52% 2 3504 14.95% 3.11%| 13.06% 12.31%
Asian 6.71% 0.89% 5.72% 0.73%| 7.31% (0.47% 6.98% 0.84% 4.19% 4.61%
Brown 20.96% 4.96% 20.71% 6.20%| 25.88% 3.28% 17.67% 3.85%]| 13.98% 13.62%

Indigenous | 34.98% 9.46% 28.64% 7.43%)| 28.58% g 8% 23.33% 6.61%| 14.97% 13.72%
Not identified | 10.60% 0.99% 8.87% 0.39%| 8.33% 0.03% 5.68% 0.10%| 8.21% 9.40%
Total 16.17% 3.43% 15.64% 4.11%|19.81% 2 150, 13.72% 2.60%)| 9.96% 9.96%

1.3.2 Thelink betweenthe Multidimensional Poverty Indexesand COVID-19 deaths
The first confirmed cases were in Sdo Paulo, the richest state and one of the least vulnerable to
infection withCOVID-19 according to the CMPAt thebeginningof March, itwasestimated that 85.3%
of the transmissioname from outside the coungryith 54.8%probablycoming fromtravelersnfected
in Italy, 9.3% in China, and 8.3% in France (Candido et al., 20203 suggests that Brazil theinitial
infection was concentrated amortige middle and uppeclas®s (who couldafford to fly outside the
country). Laterdata show thepread of th&irus to the most vulnerable regiofseeTable6 andFigure

2).

In this section, we@ropose an innovative analysimsgasuing rank correlationsat the state levdbr
theunidimensional and multidimensional poverty indexes and the numB&ID-19 deatkin Brazil
per million peoplefor many consecutive weeksNe used Spearman and Kendall rank correlation
coefficients for each subgrouphe later calculates the averagethe square differendeetweerthe two

ranks andthe formeris based on the difference the number opairs that daanddo not matchThe
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coefficientsarebetween-1 and +1 an extreme value mearthat the ranking areperfectlyassociated
eithernegativdy or positivdy. Evenif the analysisioesnot imply causalitypur indexesan be tested

by determiningthe evolutionin the correlation throughowtverthe epidemiologicaiveeks.

The results argiven forweek 12 April 5) to week 20 lay 10). Figure3 andFigure4 illustrate the
results forthe HCRsof vulnerability and severe risk (blue and orange lisesithe fuzzy indicators of
vulnerability and severe riskyiay and yellow lines)Figure5 plots outcomes for thelCR of monetary

poverty (green line) anBM poverty (light blue line).
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Figure3 - The evolution per weein therank correlationdetweerthe preventionindex and deathper
million peopleat the state level

Overall, the outcomes confirm that our indexes cathe trendn infectionfrom therichestregions
which arelessvulnerable, to thenore vulnerable regions. Initially, all the measusd®owa negative
relation betweenthe vulnerability indicators and deatper million people Beginning inweek 14, the
correlationsincreag, meaning that states with the highest vulidity and severe risk scorémve

increasing numbersf deatls per million people
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Thehealth recoveryndexhasgreater correlationthanthe preventionindex. The highesspearman
coefficients in thepreventionindex are @11 and 044 (for HCR vulnerability anduzzy severe risk),
whereasfor the health recoveryindex they are 0.46 and 053 (for fuzzy severe risk and fuzzy
vulnerability). In addition, most of the results suggest that fuzzy measures areappoopriate for

explainng the link with deatls becaus¢heyshowthe highest correlations irFigure4 andFigureb.
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Figure4 - The evolution per weelk rank correlation®etweerthehealth recoveryndex and deatper
million peopleat the state level

Finally, beginning in week 14, the correlations are predominantly steeper and higher for
unidimensional monetary povertitan forthe other two indexes. One possible interpretation is that
monetary poverty is an immediate factor of vulnerability and risk to shocks. In times of difficatigym
seems to behe first thing that plays an essential rateaddressinghe increasing thredtom the
pandemic.Becausevulnerability is a multidimensional phenomenon, these results reinforce that

nonmonetary and monetary variables are complesmgimdicators.
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Figure5 - The evolution per weeln rank correlationdetweenthe unidimensional monetary poverty
indicators and deastper million peopleat the state level

1.4  Concluding remarks
This chaptercontributes to the literature on the potential social impadisedOVID-19 pandemic.
We use the AF method aridzzy-set approach as complements to measure multidimensional poverty
within the context of the coronavirus pandemic in Brazil. p¥@pose two multidimensional poverty
indexes to account for the vulnerability related to dbdity to prevent thespread of infectiorand to

recover from infectionvith the virus

The data reveal structurdéprivations irthe countrydue to the fact tt abig partof the population
cannot fully implementherecommendegreventivemeasureandbecausé¢he social conditions and the
healthcaresystem do noineetthe basic requirement®r avoidng preventable death#oreover, he
estimationsf the indexesllustrate theconsiderable inequality among regions and etgnoeips. This

is in line with theextensivditeratureoninequalityin Braal.

Two of theinnovatiorsin this chaptearepresenting pandemigpecificindexes and proposing a rank

correlation analysishiat can trace theincreasingspread of infectiorand highermortality rate in
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vulnerableregions Most of the correlationsncreaseweely, which means thatost states with the
highest vulnerability and severe risk outcorals® havehe largest increase death rate The nonetary
poverty indicator hasthe highst correlation when comparedith the two CPMIs for ahost allthe
epidemiologial weeks. This indicates that money is very imporiatattlingthethreat ofthepandemic
and that nonmonetary and monetary indexes caraplementaryvariables rather than competing

variablesin multidimensionapovertyanalysis.

Another innovation is th application of fuzzy measureswhich are more appropriate foine
characteristics of the vulnerability variablescause thegvoid a binarysplit betweendeprivation and

non-deprivation, have more precise measures in subnational anaysibave higherank correlation

Despite thdimitations of the dataon confirmed deaths fron€OVID-19, our empirical evidence
offersan additionalwarningthatresponses tthe pandemic need pwioritize the most vulnerable groups
and ouranalysis reinforces the netat coordinate national action. In the short rurgapid measures are
neeakdto stopthe virus fronspreadhg, to ensure thaheentirepopulationfollowsthe recommendations
for preventionas wellas they capandto guarantee universabveragedy public health services$n the
medium andong run,this analysis reinforces the urgent necessity of public policies that promote health,

adequaténousing, andanitation
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Chapter 2

Individual -based fuzzy multidimensional poverty indexes: a

comprehensive analysis of gender inequalities in Brazil

Abstract

This study examines gender differences in multidimensional poverty in Brazil. To properly analyze
gender disparities, it addresses three problems that the literature often neglects: disregard for within
household inequalities in househdével indicatorsdisregard for ineligible populations in indicators

that represent only a specific group; and disregard for intermediate deprivation situationsibasgdff

poverty estimations. Using data from the Brazilian Consumer Expenditure Surve@08,7 crete

two individuatbased indexes with indicators that are key aspects in gender and feminist analyses.
Applying a fuzzy approach and the AlkiF@ster method, | estimate multidimensional poverty and
gender differences in three perspectives: intrahousehtédhousehold, and intracouple. | also calculate
inequality among the poor and intracouple gender gaps proposing fuzzy versions for these analyses. The
results suggest that women are disadvantaged in terms of work and time quality, economic security, and
access to resourcéswhich are crucial components of agency or degree of empowerientost
specifications, individuals living in femaleeaded households are poorer than those living in-male
headed households, but in fembaaded households, women aredvantage compared to men, or at

least the disparity decreases. The outcomes also confirm the usual geographical and racial inequalities in
Brazil, as the north and northeast regions, the rural areas, and the Black, Brown, and Indigenous people
arepes i stently disadvantaged in many estimations?©d

Keywords: Multidimensionalpo v e rindiyidudbased indexeAFuzzys et appr oRostdr A A
(AF) method A Latin America A Brazil

2.1 Introduction

Economic analysis should be especially attentive to problems faced by women because they
disproportionally bear the burden on development issues (Nussbaum, 2000). Multidimensional methods
provide ways to account for gender differences considering the epiypdf the poverty phenomenon.

The literature on multidimensional poverty recognizes that focusing only on income or consumption

expenditure is insufficient because people potentially have simultaneous deprivations (Alkire et al.,
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2015). This recognitios a significant advancement, but this literature often neglects aspects that are

essential to estimatgender differences in multidimensional poverty.

For example, most studies on multidimensional poverty use households as the unit of identification
(Dedon, 1997; Espinoz®elgado & Klasen, 2018; Klasen & Lahoti, 2016, 2020). The problem is that
many weltbeing elements are a characteristic of individuals (Deaton, 1997), and several inequalities are
generated and experienced inside dwellings (Eek & Axr@o@,1 4 ; Griep et al .,
Me mi K, 2021; Nussbaum, 2000 ; {Revetindicagowsetizese stdied 6 ) .
define inequality within households as zero, as they set the same deprivation value among household
members. In othewords, householthased analyses ignore personal experiences within households and
neglect inequalities among family members. Moreover, Klasen and Lahoti (2020) show that studies
defining householdevel poverty thresholds from individubdvel indicators eate biased poverty
estimations. Consequently, studies using housedkgll indicators cannot estimate gender differences

within households and are potentially biased.

Another issue is understanding how to address ineligible populations from indibaitorspresent
only a specific population group. For instance, employmelated indicators tend to include only
working-aged people. In this case, studies usually classify children and the elderly in pension as missing
units or nordeprived, potentially mderestimating poverty outcomes. Another source of complexity that
receives little attention from the literature is the potential vaguénassre of indicators. Frequently,

researchers treat poverty indicators as a rigid binary phenomenon (depmeedeprived), defining a

1 As stated by Qizilbash (2006, p.10), studies usually classify vague indicators as having these three charactiestics: 1)
allow borderline caseg®.g., a level of depration that one is not sure whether a person is poor or2)dt)ey haveno sharp
borderline(e.g., no exact poverty line where it is clear that an individual bellow it is poor and above igeardnand 3)

they aresusceptible to a Sorites paradox.
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specific cutoff to decide who is poor. This kind of approach neglects intermediate situations and can be

unrealistic.

Given these problems in the literature, thlsapteraims to improve multidimensional poverty
measurementtoahay ze gender differences better. The an.
to men, but it also contemplates household headship, age, family composition, regions, ethnicity/color,
and area type (urban/rural) in Brazil. Moreover, this study condisiesdifferent perspectives: results
for the whole population (intrahousehold), household heads (interhousehold), and couples (intracouple).

This chapterapplies the following three improvements to the problems discussed previously.

First, to avoid the prdems of householkvel analysis, | use individudvel indicators- when
available- to build the multidimensional indexes. | propose two multidimensional poverty indexes. The
first is the Standard Multidimensional Poverty Index (SMPI), which has sidiitensions as the Global
Multidimensional Poverty Index (GMPIJOPHI & UNDP, 2019) but adapted for the Brazilian context
and data availability. This index works as a benchmark by selecting indicators commonly used in the
multidimensional poverty literate. The second is the OccupatiRasources Index (ORI), which aims
to understand and compare the quality of employment and time of individuals, analyze their financial

situation, and have a proxy for control and administration of resources.

The two propsed indexes use information that is commonly present in household budget surveys.
Therefore, we can apply these indexes, at least in parts, in studies analyzing other countries. However,

most household surveys lack individual data (Deaton, 1997). Thdtieigeason | also analyze

2 The GMPIdimensions are Education, Health, and Living Standardsintheators are nutritie, child mortality, years of
schooling, schodhttendance, cooking fuel, sanitation, drinking water, electricity, housing, and assets.
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multidimensional poverty among household heads. Bec¢hageaisually answer all the survey questions,

moreindicators are available at the individual leirethe interhousehold perspective

Second, to mitigate the problem of imggtile population, | create individual composite indicators
adapting the variables, when possible, to account forappticable populations. In this way, we can
include different age groups in the same indicator to represent how they would be damag#dtewhen
eligible individuals in their household are deprived. For example,ctrapterconsiders children as
deprived in employmenand financialrelated indicators when every adult in their household is deprived
in these indicators. Because children depemadtionally and economically on adults, the assumption is

that children experience an external negative e

Third, to account for the vagueness nature of indicators when measuring multidimensional poverty,
| usea fuzzy set approach, which treats poverty as a matter of degree instead of a binary phenomenon.
The approach also has the advantage of presenting smaller standard errors, giving us more precise
subgroup outcomes (Betti et al., 2012; Betti et al., 20B®sides the fuzzy set, | also use the Akire
Foster method (AF). Even though the AF is a cdib@i$ed approach, it has the advantage of providing
intuitive measures, vast possibilities of decompositions, and it is the current mainstream method in
multidimensional poverty studies. The AF also works as a benchmarking for setting the parameters of
the fuzzy analysis and gives complementary results from a distinct approach to measure poverty.
Therefore, thischapter considers both approaches as complementarthadelogies instead of

contrasting ones.

This chapteral so cal cul ates a #dAcrispo and a fuzzy
intracouple gender gap. To measure the crisp inequality among the poor measure, | apply the method
proposed by Alkire an&eth (2014). For the fuzzy version, | propose a measure that calculates the

inequality of membership degrees, considering a new benchmark for the fuzzy membership function (i.e.,
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the incidence of extreme multidimensional poverty instead of multidimenspmarty). These
inequality analyses are important for policy implications because, when inequality among the poor
decrease, we know that the reduction also benefits people in extreme powdrgyeas, in poverty
measures, we cannot ensure that a reduatiould benefit them (Alkire & Seth, 2014). As for the
intracouple gender gap indexes, | apply the index proposed by Alkire et al. (2013) for the crisp measure
and adapt it to create a fuzzy version. The intention is to evaluate intracouple relatieacif$dan more

detail.

The recognition that the individuddvel is the most appropriate unit of identification in
multidimensional poverty analyses is not new (see Alkire & Santos, 2010; Deaton, 1997). One of the
main reasons for the lack of individuadsed studies is that household surveys usually focus on
households (Alkire & Santos, 2010; Deaton, 1997). That is why most studies using inelbadedl
indexes apply the analysis to specific subgroups such as occupied people (see Sehnbruch et al., 2019)
women (see Alkire et al., 2013; and Batana, 2013), children (see Alkire et al., 2019), and adults (see
Burchi et al., 2021; and Vijaya et al.,, 2014). Klasen and Lahoti (2016) were the first to propose
individualbased poverty analysis for the whole popalatTheir article shows that it is better to use a
mix of household and individudgvel indicators than only househdilel ones, as the househdidsed

index underestimates poverty differences between women and men in India.

Following Klasen and Lahp{2016), other studies use multidimensional indexes mixing household
and individuallevel data (see Burchi et al., 2021; Correa, 2014; EspiDetgado & Klasen, 2018; and
EspinozaDelgado & Silber, 2021). However, they do not consider other perspectuel, as
interhousehold and intracouple. Moreover, there are also studies on gender inequalities that rely on the

sex of household headqsee Bradshaw, Chant, & Linneker, 2017; Liu, Esteve, Trevifio, 2017; and
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Montoya & Teixeira, 2017). But they do not usdividuaklevel indicators or employ multidimensional

indexes, and some use household heads as a proxy for all women.

Considering these gaps in the literature, the contributions ofctrapterare the following.
Empirically, it offers a comprehensive individdadsed analysis combining intrahousehold,
interhousehold, and intracouple perspectives and evaluating multidimensional poverty, inequality among
the poor, and gender gaps considering isd\geibgroups and two approaches. As far as | am aware, this
is the firststudyto estimate individuabased multidimensional poverty and gender inequalities for the
whole population in Brazil and the firstudyto combine the three perspectives. Methodaally, this
article creates the ORI, which uses indicators that are key aspects in gender and feminist analyses, and

proposes a fuzzy version of the measures of inequality among the poor and intracouple gender gap.

The structure of thishapteris thefollowing. Section2.2 details the data and methodologies. Section
2.3 preents and details the indexes, dimensions, and indicators. S@dcfishows the results, and

Section2.5concludes.

2.2  Data and methodology

2.2.1 The Brazilian Household Budget Survey

The analyses proposed in thlgapterequire as much individudével data as possible. Usually, it is
not possible to have individuédvel information for all the potential individuédvel indicators because
most household surveys focus on households. Incthaptey | use the microdatkom the Brazilian
Consumer Expenditure Survey (POF) 248/ collected and processed by the Brazilian Institute of
Geography and Statistics (IBGE). This survey is also mainly focused on households, so the information
that we get is a mix of househdkld and individuallevel data (see Sectiéh3for details of the level

of each indicator). Nevertheless, the POF is well suited for the current study becauseeibited d
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information to build multidimensional poverty indexes, for the main objectives of this survey is to

provide information on peopleds | iving conditic

As for the characteristics of the POF, #anple size is 69.660 households, and the data is contains
information at the levels of nation, major regions, states, state capitals, metropolitan regions (excluding
the capital), other parts of the states (excluding the metropolitan regions and statg aad at urban
and rural areas. Following IBGE (2020b), | excluded from the data individuals classified in the
households as domestic workers and domestic wor
Tablel showsthe main demographic variables for the three perspectives: whole population, household

heads, and couples.

Because thishapter el i es on household heads as one of
its definition in the Brazilian household budget survey. The POF considers as household head people that
hold, in order of importance, at least one of these criteria: 1) $pemsible for paying the rent; or 2) the
responsible for paying the installment for the house purchase (installment contract owned by one of the
residents); or 3) the responsible for paying the housing expenses (e.g., condominium fee, property tax,
househtd services and fees, and others) (IBGE, 2017). If no household member satisfies any of these
three conditions, the household members indicate the household head. In addition, if two members
simultaneously satisfy one of the three criteria, the surveyidmssas household head the oldest one

between them.

From this household head definition, we can observe that household heads are responsible for
important payments or are the reference person in their home. Therefore, we can consider household
headshipga an i ndication of peoantthais anatleereason to considermp o

this perspective in the poverty analysis.
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Tablel - Mean of Demographic Variables

Variables Whole populatior Household Head Couples
Gender

Women 51.60% 41.85% 50.00%
Men 48.40% 58.15% 50.00%
Household Headshtp

Female Headed 40.25% - 12.61%
Male Headed 59.75% - 87.39%
Age Groups

Child and Adolescent 22.00% 0.01% 0.00%
Adult 62.69% 71.53% 79.80%
Elderly 15.30% 28.47% 20.20%
Family Composition

N° of family members 3.73 3.00 3.44
N° of child 1.00 0.66 0.81
Region

North 8.58% 7.27% 8.23%
Northeast 27.27% 25.90% 25.74%
Centerwest 7.66% 7.76% 8.09%
Southeast 42.19% 43.65% 42.15%
South 14.30% 15.42% 15.79%
Color/Ethnicity’

White 44.01% 44.07% 45.34%
Asian 0.68% 0.76% 0.75%
Black 10.21% 11.76% 10.48%
Brown 44.43% 42.77% 42.84%
Indigenous 0.38% 0.46% 0.38%
Undeclared 0.29% 0.19% 0.21%
Area type

Urban 85.26% 86.23% 84.14%
Rural 14.74% 13.77% 15.86%
Number of observation 178.369 58.039 73.510

Note: 1. People that live in male or female headed household. 2. Categories follovalagsHieation
from the POF/IBGE.

2.2.2 Multidimensional poverty measures

2.2.2.1 The Alkire -Foster method
The Alkire-Foster methodology (AF) is a counting approach to measure multidimensional poverty
proposed by Alkire and Foster (2009, 2011). According to this rdetbeaneasure poverty, we first need
the incidence, or headcount rati®)( which is the percentage of people identified as multidimensionally

poor:
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wherew is the achievement of individu@n a dimensiong is the deprivation cutoff of that dimension,
f is the number of multidimensionally poor, ands the number of the total populatiorhi$ approach
identifies as poor those with a deprivation scarghigher than the poverty cutof) That is, if® 'Q

Qthen” oM p;if®@Q Qthen” oM 1

The second element of the measure, the poverty inted3ijtis the average deprivation score among

poor individuals:

S~

where® "Q is the censured deprivation score of individ@keplacing with zero the deprivation scores

of nonpoor individuals. Formallywhen®o Q@ Qo Q  @,and®Q Qo Q  m otherwise.

Finally, the adjustetieadcount ratiol ), or multidimensional poverty index (MPI), is the product

of the headcount ratio and the intensity:

0 O o c38
Following the standard definition by OPHI and UNDP (2019) for the Global MPI, | set the
multidimensional poverty cuth "Q as onethird of the weighted deprivations and the dimensions as

having equal weight§.able2 presents the resulting weights for each variable.

To estimate poverty using this approach, scholars should avoid mixing different types of indicators
(binary, ordinal, continuous) in the same index (Alkire & Foster, 2009). Hence, according to a defined

cutoff, | transform ordinal and continuous varialilgs binary variables (deprived or naleprived).

This chapterfocuses on the outcomes of the incidence (H) because, compared to the incidence and

the MPI, it is the best measure to have appropriate comparations with the membership degrees of the
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fuzzy approach. Yet, | present the intensity (A) outcomes in the Appendix as complementary information

to the incidence results.

2.2.2.2 The fuzzy set approach

The fuzzy set approach to measure multidimensional poverty accounts for the vagueness of the
indicators.Instead of treating the deprivations as dichotomic measures (0 or 1), the methodology allows
individuals to belong in varying degrees to th
(1990) were the pioneers in applying a fuzzy set approagtessure poverty. Later, Cheli and Lemmi
(1995) further developed the approach through the Totally Fuzzy and Relative (TFR) approach, and Betti

et al. (2006) with the Integrated Fuzzy and Relative (IFR) approach.

To estimate the fuzzy multidimensional payemwe need a membership function to calculate the
degrees of membership in poverty. In tbigptey | use the IFR because it offers a more generalized
membership function, in which we can apply for monetary and-nmometary indicators in a
multidimensioml context. This approach determines the membership degrees according to the
individual 6s position in the indicatorsd scor es
et al. (2015), is the following:

B U sk D) B U ®sh A

— = — — h T
B 0O sw W B U wsw W

wherg is the individual sample weight ranked by is the monetary or nemonetary deprivation

indicator, and is a parameter. The calculation ofs such that the mean of the fuzzy iratar is equal

to the incidenceH) estimated in the AF method.

In the fuzzy approach, | use the variables in their ordinal or continuous version when available

because we can grasp more information from the data to calculate the membership degree® For so
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variables, we can only have binary information (SecBdh3details the type of each indicator), but to

mix different types of data in the same index is natadblem in this approach.

Regarding the indicator 6s wei g-botredation principle &si ma t
proposed by Betti and Verma (2008) to avoid arbitrariness in choices. This principle iscaicata
method that sets lower weight&i@n the prevalence of an indicator is high and when the correlation with
other indicators is high, and it sets higher weights in the opposite cases. The intuition is to account for
the dispersion of the indicators by considering critical the deprivati@stfect only a small share of
the population and to avoid redundancy of variables that are highly correlated with others. Moreover,
because the analysis focuses only on one year, it does not violate poverty indices properties that may

occur in datedriven weighting methods for multiple years
2.2.3 Measures of inequality among the poor

To calculate inequality among the poor, | use a ctiiaffed measure and a fuzzy measure. For the
first, | use a positive multiple of variance as proposed by Alkire @etth (2014). This cutothased

inequality measure is the following:

S O L .
Oﬁ wQ 0 h v

wheren is the number of multidimensionally poor individuals,Q is the censured deprivation score
of the individual'Qando the intensity of poverty
As for the second measure, | propose a fuzzy indicator also using the variance. To build this measure,

| set a new in Equation 4 such that the mean of the fuzzy indicator is equal to the incidence of extreme

SViolation of the properties fimonotoni ci-yegranalysasthatdsedalagr o u [
driven weightsandrecalcula¢ the weights foeach survey roungsee Dutta, Nogales, & Yalonetzky, 2021).
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poverty (the threshold is hatif the weighed deprivationsnstead of onghird). After estimating the
fuzzy extreme poverty indicator, | calculate the inequality of extreme poverty membership degrees as

follows:

‘O de ' da h [0)

€
where¢ is the number of the total populatiahais the extreme poverty membership degree of the

individual'Qand' & eis the average value of the extreme poverty membership degree.
2.2.4 Intracouple Gender Gap Indexes

To explore the intrahousehold analysis further, | also proposentesures. The first is the Gender
Gap Index (GGI), a variation of the Gender Parity Index by Alkire et al. (2018 Poverty Gap Index
(FGTy) by Foster, Greer, and Thorbecke (1984)measure relative intracouple inequality between the
primary femaleand male in households with couples as primary membersthis index, when the
individual deprivation scor@phis lower than or equal to the cutdf the®e2Q replaces this value with
the value ofQ Formally, if0aedQ "Q@edQ @, butwhen ®2Q Q®d Q Q 0.333. This
censoring intends to limit the gap of women in relation to men so that changes in the deprivation scores
of men that are not multidimensionally poor do not affect the inHeis.index classifies theousdolds
as lacking gender parity when the female is multidimensionally poor and her new censored deprivation

score,waEQ, is higher than the one of her partner.
The GGI measure calculation is the following:

"0°"0'00 O h X

51



where©O is the percentage of women living in households with no gender parity, measuhed as
number of households classified as lacking gender paBitgjvided by the total of households with
primary couples in their compositioir, The'O  computation is the following:

O "Q8
; v

And O is the average percentage gap between the censored deprivations of the women and men in a

household in which there is no gender parity. The calculation is the following:

o P weEQ (I)GEQF]
0 o) @

where®a#Q andwaQ are, respectively, the new censored deprivation of the primary female and the
primary male (when they are partners) in the housekold

The second measure is the Fuzzy Gender Gap Ik@€QI), which considers a household as having
disadvantaged women when the poverty membership dégreef the primary male is lower than the
primary female. For this index, the computation of the percentage of disadvantaged women is the
following:

0 2
& P

where’Q is the number of households with disadvantaged women, and the average percentage gap
between membership degrees of women and men in households with disadvantaged@omers (

the following:

wherea anda are, respectively, the poverty membership degree of the primary female and the

primary male (when they are partners) in the housetold
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Finally, the calculaon of FzGGil is the product of the previous two measures:
"Oa "0'00 ‘© 8 PG

Because the definitions of households lacking gender parity and disadvantaged women are different,
the GGI and the FzGGl results are not comparable. e é€stricts the analysis for multidimensionally
poor women, while the FzGGI includes all the households with couples as primary members. The
FzGGlI 6s perspective is also relevant becmpase i
households.

2.3 Indexes, dimensions, and indicators

This section details the indicators and supports them using the theoretical and empirical literature.
The focus is on the dimensions of the ORI, as the dimensions of the SMPI are extensively discussed in

theliterature (see Alkire & Santos, 2010; and Anand & Sen, 1997).

Table2pr esents the structure of the dawd tmelexked
weights. Each dimension includes a subjective indicator, which accounts for thadei$tanding of
the household heads about their househol dbds si't

as complements to the other indicators.
2.3.1 The Standard Multidimensional Poverty Index
2.3.1.1 Education

Beyond the many positive effects on socioeconomic dewedop education has an intrinsic

importance that establishes the freedom and opportunities of people (Sen, 199€)aptasneasures

4 Some of the indicatorsnd cutoffs are the same as in Tavares and Betti (2021).
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the dimension of Education with two indicataB&hool achievemeandEducation subjectiverhe first

is an individuallevel indicator based on a similar measure proposed by Esdirelgado and Klasen

(2018). For the elderly (greater than or equal to 60 years old) or adults (between 16 and 59 years old),
this measure counts the number of completed years of educatidatiorréo the conclusion of the

el ementary school . For instance, if a personods
a person has three years of additional study after the completion of elementary school, the measure is 3;
and if a grson has three years left to complete the elementary school, the meg&ufaéssame logic

applies to adolescents (between 12 and 15 years) and children (between 4 and 11 years old), but, in thes
cases, the indicator calculates if the individualnstrack to conclude the elementary school, giving a

buffer of two years to account for the many reasons a student can be in delay.

The second indicatoEducation subjectivellustrates the perception of household heads of the

famil yods st egadiagreducatidn, ranging fromgood, satisfactory, and bad.
2.3.1.2 Health and food security

Health is also a constituent part of development, as it has an intrinsic value (Sen, 1999), it is a basic
capability, and a prerequisite for human development (A&irfgantos, 2010). For this dimension, |
propose three indicator&hare of expenditure on food, Food Security Index Health subjective
Ideally, health and food consumption data should be at the indiMielell However, health is one of
the most diffcult dimensions to measure, as most surveys do not offer data for all the household members
(Alkire & Santos, 2010). The POF has information on individuals' weight and nutritional details, but they
are available only for a small portion of the samplefangheople greater than or equal to ten years old.
Therefore, because it is not possible to calculate the indicators at the individual level for the whole

population, the three indicators are on the household level.
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The first indicator,Share of expenditerof food,is the percentage of the household consumption
expenditure on food products. TWeorld Food Programm@NVFP) and others use this indicator to assess
food insecurity and identify families vulnerable to shocks affecting food prices (see Lele2€x1éL.
Rose, 2012). As for the second indicatéood Security Indexhe IBGE calculates it following the
Brazilian Household Food Insecurity Measure Scale (EBIA). The calculation uses psychological factors
(e.g., worry that the food will run out), foaphality, food quantity available for adults and children, and
hunger (e.g., when someone does not eat all they long because of lack of money) (see IBGH2020a).
resulting scale is the following: food security, light food insecurity, moderate foodinitgeand severe
food insecurity.Finally, the third indicatorHealth subjectveaccount s f or t he ho

perception on the standard of living in terms of health in their home (good, satisfactory, and bad).

2.3.1.3 Living standards

In this chapter eight indicators represent the Living Standards dimeng$teopleper-bedroom,
Drinking water, Sanitation Electricity, AssetsCooking FuelandHousingsubjective In combination,
these indicators stand for acute poverty. Some of them are relatedttodm affect mostly women, as

the indicators of drinking water, sanitation, and cooking fuel (Alkire & Santos, 2010).

Building individuatbased indicators for the living standards dimension is both empirically and
conceptually tricky for two main reass (Vijaya et al., 2014). First, there is no individielel data in
most surveys. Second, we cannot know whether individuals within a household use the goods equally or
if someone has control over them. Therefore, following other studies (Burchi 2021, Espinosa
Delgado & Klasen, 2018; Vijaya et al., 2014), | built these variables at the household level assuming that

they are sempublic goods with equal access among everyone within the household.

Regarding the indicators in ththapter Housingaccounts for the material used in the roof, walls,

and floor.Peopleper-bedroommeasures the number of people per permanent bedroom in the household.
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Drinking waterconsiders the weekly frequency of water supply, the presence or absence of plumbed
runningwater inside the household, and the kind of water so@aeitationevaluates the number of
indoor bathrooms with shower and toilet, the existence of at least one private bathroom (not shared with
other households), and the kind of sewage disposal biaila the householdElectricity analyses
whether the household has access to electricity and the weekly frequency of thisfasstsvaluates

if the households have the following items: computer, radio, TV refrigerator, bicycle, motorbike, and car
or truck. Cooking Fuelexamines the kind of cooking fuel used in the household. Findbtysing
subjectiveanalyzes the perception of the household heads on living standards regarding housing in their

home (good, satisfactory, or bad).

2.3.2 The OccupationResouces Index

2.3.2.1 Occupation

The di mension fiOccupationo works as a proxy |
aspects in gender and feminist economics analyses (see Berik & Kongar, 2021). This dimension includes

four indicatorsinformality, Deprivation on employment, Commuting timedLeisure subjective.

The first indicator,Informality, is an important indicator in the Global South as it represents the
situation of a big share of their workers. The consequence of high informality is that a lamofetipar
population remains without access to the social security system. Moreover, informal workers face
additional challenges because they tend to be not unionized, lack awareness of their rights, have dispersec
activities, have irregular earnings, aret gevaluated jobs (Kabeer, 2021). The indicator indinégpter
is anindividuall e v e | measure that select some work cate
social security to have a proxy for informal occupation, as suggested by the IBZRE)(Zlhe selected

categories are the following: auxiliary family workers; privagetor employees and domestic workers

56



without a formal contract; and employers and-setiployed workers who do not contribute to social

security.

Regarding the treatment meligible subgroupsinformality considers children and adolescents as
deprived if they work in illegal conditiohsr if every adult in their household has an informal job.
Elderlies are deprived when they haverdarmal job or no income because skdwo situations indicate
that they have no access to the social security system and probably did not have this access during mos

of their career.

The second indicatoDeprivation on employmeng a complementary measure to informality as it
includes other situations in which people may be vulnerable. This indicator is at the individual level, and
it defines adults as deprived if they do not have a job and are not studying or if they are emiptmyed
pay and are not studying. Children and adolescents are deprived when working in illegal conditions (the
same as thénformality indicator) or when everyone in their household is deprived on employment.
Elderlies are deprived when they have no sewf income, which means that they are deprived on social
protection. A limitation of this indicator is that the POF does not cover unpaid domestic work. This
measure partially captures unpaid domestic work through thevodang status in the datasejtht
does not <capture people working a fisecond shif
responsible for unpaid domestic work. Therefore, this indicator underestimates the deprivations of
women because they are usually responsible for udpangstic work in Brazil (Barbosa, 2018; Lavinas,

2016).

5 According to law numbet0.0970f December 200Cadolescentdetween 14 and 16 years old are allowed to work as an
apprenticenot exceeding six hours a day (8 hours if they have finished elementeol). Moreoveradolescentshat have
not finished elementary school must attend school.
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The third indicatorCommuting timeis an individuallevel indicator that accounts for the total time
to arrive at the main job from home. This variable matters because it exposes and repegentder
inequalities in the labor market, the access to transportation, the division of domestic responsibilities at
home, and the seiflentity (Hanson & Johnston, 1986; Pereira & Schwanen, 2015). Moreover, long
commute time is associate with povertggecially in metropolitan areas), as poor people tend to be more
vulnerable to transport disadvantages (Lucas, 2021; Pereira & Schwanen, 2015). For children and
adolescents, the measure is the average commuting time of the adults in their householtiok lim
of thismeasure is that the survey only gives information on the commuting time of the main job, ignoring

people working in multiple jobs.

The fourth indicatorLeisure subjectves hows t he household headds
standard ofiving regarding leisure (good, satisfactory, or bad). According to Barbosa (2018), men have
more leisure time than women in Brazil. Therefore, to see how the subjective measure differs between

women and men is important, as it can reflect disparitigseititne available for leisure.

In this dimension, the only indicator that is not at the individual level it éimire subjectiveas only
the household heads have answered it in the survey. Moreover, the treatment of ineligible population for
the indicatordnformality andCommuting time&loes not include adults who do not work. In these cases,

| treat them as nedeprived.

2.3.2.2 Resources

This dimension shows the economic situation of households and individuals, and the access to
financial products and private health insurance. Therefore, the indicators can also be interpreted as

aspects of agency or degree of empowerment (see Alkiré; 208 Mishra & Tripathi, 2011).
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The dimension comprises six indicatoBependency ratio, Housing tenure, Financial access,
Private insurance, Payment difficulties, and Financial subjective first indicatorDependency ratio
intends to capture theconomic vulnerability ohouseholds that rely on few household members to
sustain a large family. This indicator measures the household proportion of children, adolescents, and
elderly with no income with respect to aduli®ependency ratids at the hosehold level, but for the

characteristics of the indicator, we cannot have an individasdd version.

The second indicatoklousing tenureaccounts for the arrangements under which the household
occupies the accommodation (own home, rented, ceded,capied). The third indicatoiinancial
accessgcounts the number of different financial products that the individual has access to. For children
and adolescents, this measure is the total of financial product types in their houSekskl.two
indicatorsare important because they are related to forms of agency (Kabeer,l22024ihg tenure€an
reflect the extent to which the person has control over the property and social vulnerability due to
informal arrangements and informal settlemémnhancial accesis a proxy of control over income,
which is a key determinant of whether a person can exercise choices and benefit from his/her efforts

(Alkire et al., 2013).

The fourth indicator, Private insurance, shows if the person has private health insurastcd lois
measure also reflects inequalities in access to resources because having private insurance in Brazil
depends on accessibility, ability to afford costs, and whether the job offers private insurance as a benefit.
Of the previous three indicatorptesented, onljHousing tenuras at the household level because it is

a classification of the property ownership status.

The fifth indicator,Payment difficultiescalculates the number of payment difficulties a household
had for one year due to financidifficulties. The sixth indicatorfFinancial subjectiveconsiders the

househol d headsd® assessments about the di fficu
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income. The answers options are very easy, easy, some facility, some diftiifittylt, very difficult.

These two indicators are complementary, showing the economic vulnerability of households. Both

indicators are at the household level because there is no data available at the individual level.

Table2 - Multidimensional poverty indexes, dimensions, indicators, and cutoffs

) . ) In the AF method, the individuals are deprived Standard P-C
Dimension Indicator ] i Level ) ]
i f é Weight | Weight*
STANDARD MPI
(Preschool children) they are not attending dayd
preschool, or primary school, and the head of t
household has not completed lower secon
) school. When infants are less than three years
Schooling -~ . o
] measure classifies them as not deprived. Individual 0.166 0.167
achievement .
Education (Children and Adolescents) they are not on cours
complete lower secondary school by the age of 1
(Adults and Elderly) they have not completed lo
secondary school.
Education |the head of their househotbnsiders the family’
o S ] . Household 0.166 0.167
subjective | standard of living in relation to education as bad.
Share of | )
] in their household, food represents 75% or mor|
expenditure or| . ) Householg 0.111 0.120
the total consumption expenditure.
food
Health and - - - -
ealth an | their household have light food insecurity or mc
Eood Food security ) -
) according to the Brazilian Scale of Food Insecy Householq 0.111 0.104
Security index
(EBIA).
Health the head of their household considers the fam
o o ) Householg 0.111 0.110
subjective | standard ofiving in relation to health as bad.
. in their household, the housing materials for at |
Housing ] Household 0.410 0.037
one of the floor, roof, and walls are inadequate.
- Peopleper |in their household, there are three or more resig
Living bed bed Household  0.410 0.037
Standards edroom | per permanent bedroom.
in their household, the water frequency is not da
Drinking water| or there is no indoor plumbed water; or the water ¢ Household  0.410 0.033
not come from the publidistribution system.
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Dimension

Indicator

In the AF method, the individuals are deprived

i fé

Level

Standard
Weight

P-C
Weight*

Sanitation

in their household, sanitation is not improved; or
shared with other households; or the sewage dis

is not connected to the public system.

Household

0.410

0.045

Electricity

their household has no access to electricity.

Household

0.410

0.045

Cooking fuel

in their household, the cooking fuel is wood,

kerosene, or another liquid fuel.

Household

0.410

0.041

Assets

their household does not own a car or truck and
not own more than one of these assets: comp

radio, TV refrigerator, bicycle, or motorbike

Household

0.410

0.046

Housing

subjective

the head of their household considers the fam

standard of living in relation to housing as bad.

Household

0.410

0.049

OCCUPATION -RESOURCES INDEX

Occupation

Informality

(Children and Adolescents) they are working
illegal conditions, or all adults in their household
deprived in this indicator.

(Adults) they have an informal job.

(Elderly) they have arinformal job or have n
income (pension, wage, financial earnings, trans

except for conditional cash benefits).

Individual

0.125

0.099

Deprivation on

employment

(Children and Adolescents) they are working
illegal conditions, or all adults itheir household ar
deprived in this indicator.

(Adults) they do not have a job and are not study
or are employed without pay and are not studyin
(Elderly) they have no income (pension, w3
financial earnings, transfers, except for conditid

cashbenefits).

Individual

0.125

0.167

Commuting

time

(Children and Adolescents) the average commu
time of the adults in their household is larger than
hour.

(Adults and Elderly) they spend more than one |
to arrive at her/his workplace fronome.

Individual

0.125

0.134
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) . ) In the AF method, the individuals are deprived Standard P-C
Dimension Indicator ] i Level ) ]
i f é Weight | Weight*
Leisure the head of their household considers the fam
o o ) . Household 0.125 0.100
subjective | standard of living in relation to leisure as bad.
in their household, the proportion of children &
Dependency ] ] . )
i elderly without an income in relation to adults| Household 0.830 0.080
ratio
bigger than twé
they are renting their accommodation under a ve
. rental contract, or they are living in a ceded hous
Housing ]
. occupied house, or the rent payment refers tg Household 0.830 0.108
enure
household in conjunction with a ngasidential uni
(store, workshop, and others).
(Children and Adolescents) all adults and elderl
_ ) their household are deprived in this indicator.
Financial ] o
(Adults and Elderly) they have no access to finar Individual 0.830 0.089
Resources access .
products (bank account, check pay, credit carg
saving account).
Private ) _ o
) they have no access to private health insurance.| Individual 0.830 0.076
insurance
in their household, due to financial difficulties, th
Payment | delayed one of the followingayments more than tw
T ) ) ) Householg 0.830 0.074
difficulties | times in the last 12 months: rent, house installmg
bills, or goods and services.
_ ) the head of their household considers that
Financial ) )
o familyds income al | owgHouseholg 0.830 0.073
subjective o o
the month with difficulty or a lot of difficulty.

Notes: *Prevalenceorrelation weights. 1. Cars and trucks have double weight within the indicator. 2. If the household is
composed only of elderly without an income withagthout children/adolescents, | multiply the number of residents by two.
In this way, these individuals will always be deprived in the AF method and have a double weight in the fuzzy approach.

2.3.3 Descriptive statistics

Table3 presents the types of data and descriptive statistics for the indicators of the two indexes. As
explained previously, | transform the continuous and ordinal indicators into binary variattles #d-

method, while for the fuzzy approach, | use the indicators as continuous or ordinal when possible. In the
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binary indicators, zero means deprived, and onedsmnived. When the indicator is continuous or

ordinal, it ranges from no deprivation toraplete deprivation, except schooling achievement, assets, and

financial access, which count the number of years of education, assets, and financial product types.

Table31 Data type, descriptive statistics, and score range

Indicators Data type Mean Standard Errors: Min Max
Standard MPI

Schooling achievement Ordinal 0.630 0.0329 -12 12
Education subjective Ordinal 1.508 0.0056 1 3
Share of expenditure on foc Continuous 0.157 0.0009 0 0.90
Food security index Ordinal  1.599 0.0069 1 4
Health subjective Ordinal 1.818 0.0064 1 3
Housing Ordinal 1.027 0.0103 0 9
Peopleperbedroom Continuous 1.905 0.0074 0.3 13
Drinking water Ordinal  0.606 0.0107 0 6
Sanitation Ordinal 0.494 0.0064 0 4
Electricity Ordinal  0.056 0.0031 0 4
Cooking fuel Ordinal  0.010 0.0006 0 2
Assets Ordinal 6.068 0.0340 0o 27
Housing subjective Ordinal 1.424 0.0051 1 3
OccupationResources Inde

Informality Binary 0.773 0.0018 0 1
Deprivation on employment  Binary  0.850 0.0015 0 1
Commuting time Ordinal 0.639 0.0049 0 4
Leisure subjective Ordinal  1.990 0.0071 1 3
Dependency ratio Continuous 0.465 0.0045 0 6
Housing tenure Ordinal 1.891 0.0110 1 6
Financial access Ordinal 1.204 0.0094 0 4
Private insurance Binary  0.260 0.0040 0 1
Payment difficulties Ordinal  0.720 0.0071 0 3
Financial subjective Ordinal  3.083 0.0099 0 5

Note: *Linearized standard errors considering the survey design.

Because of thenovelty of the ORI, | present thgairwise correlations among all indicators to

understand their relationkigurel). Thefigure shows that the SMPI indicators (from 1 to 13) correlate

positively, excepBchooling achievemeahdAssetghat have a positive correlation only with each other.

As for the SMPI 6s indi

cators

r el

at

onshi

P

W i

but weak correlation, but a positive corradatwith Schooling achievemeahdAssetsFinancial access

t h

andPrivate insuranceshow relatively stronger negative correlations, especially with the food security

index (the bigger it is, the worst is food security).
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Moreover, Payment difficultiesand Financial subjectivealso have a relatively stronger positive

correlation withFood security indexhan other indicators. These results suggest that a bad financial

situation is related to food insecurity. The correlation&iafincial subjectivealso revealtiat people

with fewer assets, financial access, private insurance, and more payment difficulties tend to classify their

financial situation negatively. Another interesting outcome is the relations among the subjective

indicators: they are all positively melated, meaning that a person is inclined to have similar perceptions

in all the subjective indicators.

(1) Schooling achievement
(2} Education subjective
(3) Share of expenditure on food
(4) Food security index

(¥) Health subjective

() Housing

(7y People-per-bedroom

(%) Drinking water

(%) Sanitation

(10} Electricity

(11) Cooking fuel

(12) Assets

(13) Housing subjective
(14) Informality

(15) Deprivation on employment
(16) Commuting time

(17} Leisure subjective
(18) Dependency ratio

(19) Housing tenure

(20) Financial access

(21) Private insurance

(22) Payments difficulties
(23) Financial subjective

Figurel - Pearson correlation matrix of the indicators
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Notes: Significance leveE p < 0.01. Foindicators 1, 12, 14, 15, 20, and 21, the larger they are, the less deprived an
individual is. For the remaining indicators, the larger they are, the more deprived a person is.
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2.4 Results

2.4.1 Estimations for the whole population:intrahousehold perspective

2.4.1.1 Multidimensional poverty

Before showing the results of the multidi mer
percentage of deprivation by gender using the threshold defined for the AF approdadd 4).
According to the SMPI indicators, women are less deprived than men in education, especially in
Schooling achievemerithis advantage of women in education is in it the literature on education
in Brazil (seeBeltrdo & Alves, 2013; anielo & Morandi, 2021). In the dimensions Food security and
Health, women are slightly better off in the indicatdhare of expenditure on fobdt are more deprived
in theFood seurity indexandHealth subjective As f or the Living standar c

deprived in all of them.

I n most of the ORIO®Os indicators, women are a
employment, for example, women have, oerage, almost 11 percentual points (pp) more than men.
Possible explanations for this result are the larger unemployment rate among women in 2018 and 2019
(IBGE, 2021) and that the indicator is capturing women that work exclusively in unpaid domessic dutie
Moreover, women with children tend to look less for jobs in the labor market to focus on raising their

children (Lavinas, Alves, & Nicoll, 2016).

In the indicatordnformality and Commuting timgwomen are less deprived, in part because they
have less participation in the labor market, and those indicators tresmmayed adults as nen
deprived. The results also show that women are at a disadvantage on financial matters, as they are more

deprived inFinancial accessPayment difficultiesandFinancial subjective
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Table4 i Percentage of deprivation of males and females and gender differences by subgroups

Indicators Deprived (%) FemaleMale Differences
Total SE Male SE Female SE Absolute Relative
Standard MPI
Schooling achievement 29.08 0.002 30.34 0.003 27.89 0.002 -2.45%** 0.92
Education subjective 11.66 0.002 11.83 0.003 11.50 0.003 -0.33* 0.97
Share of expendit. on food 0.08 0.000 0.09 0.000 0.06 0.000 -0.03* 0.63
Food security index 40.98 0.004 40.83 0.004 41.13 0.004 0.30 1.01
Health subjective 26.45 0.003 26.17 0.004 26.72 0.004 0.55** 1.02
Housing 10.70 0.003 11.06 0.003  10.36 0.003 -0.70%** 0.94
Peopleperbedroom 12.71 0.003 12.89 0.003 12.54 0.003 -0.35** 0.97
Drinking water 30.19 0.004 30.98 0.004 29.45 0.004 -1.53%** 0.95
Sanitation 39.10 0.004 40.35 0.005 37.93 0.004 -2.42%** 0.94
Electricity 0.22 0.000 0.26 0.000 0.18 0.000 -0.08*** 0.70
Cooking fuel 1.01 0.001 1.16 0.001 0.88 0.001 -0.28*** 0.76
Assets 1.33 0.001 1.39 0.001 1.28 0.001 -0.11* 0.92
Housing subjective 7.66 0.002 7.72 0.002 7.60 0.002 -0.12 0.98
OccupationResources Inde
Informality 22.68 0.002 24.46 0.002 21.02 0.002 -3.44%** 0.86
Depriv. on employment 14.98 0.001 9.32 0.002 20.28 0.002 10.97*** 2.18
Commuting time 4.58 0.001 5.22 0.001 3.99 0.001 -1.23%** 0.76
Leisure subjective 34.13 0.004 33.67 0.004 34.56 0.004 0.89*** 1.03
Dependency ratio 3.73 0.001 3.48 0.002 3.96 0.002 0.48**+* 1.14
Housingtenure 18.14 0.003 18.38 0.003 17.93 0.003 0.45** 0.98
Financial access 38.26 0.003 37.84 0.003 38.66 0.003 0.82*** 1.02
Private insurance 74.02 0.004 75.08 0.004  73.02 0.004 -2.07*%** 0.97
Payment difficulties 22.26 0.003 22.12 0.003 22.40 0.003 0.27 1.01
Financial subjective 35.32 0.004 34.95 0.004 35.66 0.004 0.71 %+ 1.02

Notes: Linearized standard errors (SE) considering the survey design. Significance levels: *p < 0.1; **p < 0.05; ***p < 0.01.

Table5° presents the results by gender of the multidimensional poverty incidemtéuzzy for the

SMPI, including outcomes for subgroups. The fuzzy results range between 0 and 100, with O representing

the minimum poverty degree, and 100 the maximum. For this index, we can observe that

multidimensional poverty appears not to be fezedi because men have larger poverty outcomes than

women for most subgroups and the two methods. In total, men are between 2% and 7% poorer than

women.

5l'n this section, the

out comes
the POF do not inform why a person is classified as undeclared.

of

t he

" Table12in the appendix presents the intensity of poverty (A) among subgroups.

category

fiUndecl ar e
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Table5 - Multidimensional poverty estimations and gender differences for émel&td MPI by subgroup
Standard MPI

H (%) Differences Fuzzy Differences

Variables Total Male Female Absolute Relative Total Male Female Absolute Relative
Total 18.03 18.75 17.35 -1.40*** 0.93 18.03 18.25 17.82 -0.44*=*  (0.98
HouseholdHeadship

Male-headed 16.66 17.69 15.44 -2.25%* 0.87 16.70 17.15 16.17 -0.97*** 0.94
Femaleheaded 20.07 20.88 19.52 -1.36*** 0.94 20.01 20.48 19.69 -0.79**  0.96
Age Groups

Child 12.21 12.88 11.49 -1.39*** 0.89 18.21 18.54 17.87 -0.67* 0.96
Adult 18.27 19.41 17.21 -2.19*** 0.89 17.04 17.35 16.75 -0.6*** 0.97
Elderly 25.41 25.70 25.18 -0.52 0.98 21.81 21.81 21.81 0.00 1.00

Family Composition

Single without childreh 17.62 18.93 15.80 -3.13** 0.83 17.86 18.24 17.34 -0.90 0.95
Single with childreh 15.89 15.29 16.22 0.93 1.06 20.00 21.22 19.33 -1.88* 0.91
Couple without childreh 14.69 1559 13.71 -1.88***  0.88 14.91 15.43 14.34 -1.09** 0.93
Couple with childreA  16.66 17.78 15.51 -2.27***  0.87 16.85 17.23 16.45 -0.78** 0.95
Adults without childred 15.85 15.62 16.04 0.42 1.03 17.40 17.16 17.59 0.43 1.03
Adults with childrerd 22.08 22.07 22.08 0.02 1.00 22.38 21.78 22.79 1.01 1.05

Elderly(ies¥ 22.25 23.32 21.44 -1.88*** 0.92 20.92 21.60 20.42 -1.19* 0.94
Elderly(ies) and adult(3) 21.06 21.84 20.38 -1.46*** 0.93 20.08 20.51 19.71 -0.79***  0.96
Region

North 31.88 33.76 29.98 -3.78*** 0.89 27.27 28.00 26.53 -1.47** (.95
Northeast 27.53 28.90 26.25 -2.65 0.91 24.29 24.89 23.74 -1.14** 0.95
Centerwest 12.62 12.88 12.38 -0.50 0.96 15.25 15.24 15.27 0.03 1.00
Southeast 9.06 8.88 9.24 0.35%* 1.04 10.01 9.80 10.21 0.40* 1.04
South 15.23 15.85 14.63 -1.23*** 0.92 15.64 15.77 1552 -0.25 0.98
Color/Ethnicity

White 11.64 11.91 11.40 -0.51*** 0.96 13.28 13.31 13.25 -0.07 1.00
Black 22.82 24.02 21.60 -2.42 0.90 22.14 22.28 22.00 -0.29 0.99
Asian 6.89 6.94 6.85 -0.10*** 099 811 7.29 8.70 141 1.19
Brown 23.32 24.08 2259 -1.49 0.94 21.88 22.11 21.66 -0.44* 0.98
Indigenous 22.15 21.87 22.40 0.54** 1.02 21.99 21.37 2256 1.18 1.06
Undeclared 29.27 36.66 21.54 -15.12** 0.59 22.67 26.82 18.33 -8.49* 0.68
Area type

Urban 14.62 1491 14.36 -0.55*** 0.96 16.54 16.57 16.51 -0.07 1.00
Rural 37.73 39.24 36.11 -3.13*** 0.92 26.66 27.23 26.04 -1.18*** (.96

Notes: Significance levels: *p < 0.1; **p < 0.05; ***p < 0.01. Fuzzy outcomes represent degrees of poverty. Standard errors
are availabl e under adeltgank.2tQnly ddult cduds,ragdlwihoor witleodit ethes adult®in the
household. 3. No couples as primary members of the household. 4. With or without children. 5. At least one adult and with or
without children.

However, individuals living in fematheaded households are considerably worse off than those in
maleheaded households (although the fenmadde differences are smaller). Moreover, the results for

single women and women living in households with no couples as primary members (i.e., idults w
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children and adults with childr&nare unclear because each method produces a different result, or the
outcomes are not statistically significant. The categories with the largest relative differences are Single
without children, Couple with chilén, and Maléheaded for the incidence; and Single with children,

Couple without children, and Maleeaded for the fuzzy results.

What is clearer from the results is the considerable inequality within subgroups (i.e., Household
Headship, Age Groups, Famifyomposition, Region, Color/Ethnicity, and Area Type). Elderly and
family compositions that include elderlies are multidimensionally poorer than most people in other
categories within the Age and Family Composition subgroups. The North and Northeast aegions
some specifications about twice multidimensionally poorer than other regions. Rural areas also are in a
much worse situation compared to urban areas. Finally, color/ethnicity also matters, as Black, Brown,

and Indigenous people are at least eightrultidimensionally poorer than White and Asian people.

Table6 shows the multidimensional poverty results forthe ORI Compar ed t o t he §
the estimations reveal a different scenario, as multidimensional poverty is higher among women in most
subgroups. According to the total results, women are between 5% and 7% multidimensionally poorer
than men. Interestingly, women are in a better situation than men in fasaded households, and, in
the fuzzy results, women are less multidimensionaltyr profemaleheaded houses than in makeaded
houses. Considering both methods, the categories that women are in most relative disadvantage with

respect to men of the same group are Asian, Elderly, Elderly(ies), anehbkded.

8Int his section, fichildreno .include both children and ado
® Table13in the appendishows the poverty intensifp) by subgroups.
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Table 6 - Multidimensional poverty estimations and gender differences for the Occupsmurces
Index by subgroup

OccupationResources Index

H (%) Differences Fuzzy Differences
Variables Total Male Female Absolute Relative Total Male Female Absolute Relative
Total 33.49 32.26 34.66 2.40*** 1.07 33.49 32.65 34.29 1.64** 1.05
Household Headship
Male-headed 30.97 27.95 34.54 6.59*** 1.24 31.77 29.52 34.41 4.89*** 1.17
Femaleheaded 37.23 40.90 34.79 -6.11*** 0.85 36.06 38.92 34.15 -4.77*** 0.88
Age Groups
Child 30.43 30.73 30.11 -0.61 0.98 30.23 30.45 29.99 -0.46 0.98
Adult 37.36 35.89 38.74 2.86*** 1.08 36.72 35.59 37.78 2.19***  1.06
Elderly 22.05 18.58 24.80 6.22** 1.33 24.97 23.16 26.40 3.24*** 1.14

Family Composition

Single without childreh 30.65 32.67 27.85 -4.81** 0.85 30.57 32.01 28.58 -3.43**  0.89
Single with childreh 58.92 62.00 57.22 -4.78**  0.92 46.74 48.97 4550 -3.46  0.93
Couple without childreh 30.35 29.09 31.73 2.64*** 1.09 31.24 30.32 32.26 1.94*** 1.06
Couple with childreA  34.85 33.18 36.56 3.38*** 1.10 34.40 32.98 35.87 2.89***  1.09
Adults without childred 35.92 37.19 34.93 -2.26 0.94 35.95 37.51 34.74 -2.77**  0.93

Adults with childrerd 48.12 47.08 48.82 1.74 1.04 4453 43.32 45.34 2.02*** 1.05

Elderly(ies} 18.00 15.22 20.09 4.87** 1.32 21552041 2240 1.99*** 1.10
Elderly(ies) and adult(3) 31.29 30.91 31.63 0.72 1.02 32.68 32.62 32.74 0.12 1.00
Region
North 42.28 41.81 42.75 0.94 1.02 39.97 39.33 40.61 1.28***  1.03
Northeast 42.77 42.30 43.20 0.9* 1.02 41.16 40.76 41.53 0.78***  1.02
Centerwest 30.08 28.23 31.77 3.54%* 1.13 30.81 29.67 31.86 2.19***  1.07
Southeast 20.73 19.25 22.14 2.9** 1.15 23,53 22.51 2450 2% 1.09
South 33.28 31.89 34.61 2.72%** 1.09 32.36 31.42 33.27 1.85*** 1.06
Color/Ethnicity
White 25.23 23.81 26.52 2.71*** 1.11 26.72 25.97 27.39 1.42%** 1.05
Black 40.24 38.86 41.64 2.78*** 1.07 39.26 38.17 40.36 2.19***  1.06
Asian 21.48 14.06 26.71 12.65*** 190 22.31 18.79 24.78 5.99* 1.32
Brown 40.23 38.94 41.47 2.53*** 1.06 39.00 37.87 40.08 2.21***  1.06
Indigenous 36.97 34.18 39.51 5.33 1.16 35.77 33.52 3782 4.31 1.13
Undeclared 41.40 44.65 38.00 -6.65 0.85 39.28 40.76 37.73 -3.02 0.93
Area type
Urban 31.46 30.09 32.71 2.62*%** 1.09 31.76 30.84 32.60 1.77*** 1.06
Rural 45.28 43.81 46.87 3.06*** 1.07 43,53 42.31 44.86 2.55*** 1.06
Notes: Significance levels: *p < 0.1; **p < 0.05; ***p < 0.01. Fuzzy outconegsesent degrees of poverty. Standard errors
are available under request. 1. ASingled refers te adult

household. 3. No couples as primary members of the household. 4. With or wititdnenctb. At least one adult and with or
without children.

Regarding the inequality within subgroups, Region, Color/Ethnicity, and Area type have a similar
pattern as in the SMPI: the categories with worse deprivations are the North and Northeast regions; the

Black, Brown, and Indigenous; and the Rural areas. ijitie Age Groups and Family Composition, in
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contrast to the SMPI results, Elderlies are among the less multidimensionally poor. In the Age Groups,
Adults is the category with worse outcomes, and in the Family Composition, Single with children and

Adults with children are more disadvantaged.

2.4.1.2 Inequality among the poor

| now present the inequality among the multidimensionally poor for both the SMPI and &rel.
7 shows the SMPI outcomes by subgroup. For this index, most categories reveal that inequality among
the poor is higher for men with respect to women. In total, the inequality among multidimensionally

poor, ‘O, is 5% higher for men. The Indigenopepulation, Adults without children, and Single with

children are the categories with the largest relative differences disfavoring men.

Regarding the fuzzy inequality estimatiof@, the outcomes are similar to those of TfBeas men
present higher inequality in most subgroups. The total fuzzy inequality is 6% larger for men with respect
to women. The categories with the highest gender relative disparities are Indigenous (disfavoring

women), Southeast (disfavoring women), &sian (disfavoring men).

In both approaches, the North and Northeast have the highest inequalities among the Regions, Black
and Brown have the largest inequalities among the Color/Ethnicity subgroup, Rural areas have greater
inequality than Urban areasidElderly has the highest inequality among the Age Groups. The SMPI
inequality results, combined with the outcomes from the previous subsection, reveal that the poorest

categories in these subgroups also have the highest inequalities among the poor.
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Tale 7- Inequality among the multidimensionally poor and gender differences for the Standard MPI by

subgroup
Standard MPI

lq Differences It Differences
Variables Total Male Female Absolute Relative Total Male Female Absolute Relative
Total 0.0233 0.0239 0.0226 -0.0013*** 0.95 0.0193 0.0199 0.0186 -0.0012***  0.94
Household Headship
Male-headed 0.0236 0.0243 0.0226 -0.0017** 0.93 0.0174 0.0185 0.0161 -0.0024**  0.87
Femaleheaded 0.0229 0.0233 0.0226 -0.0007 0.97 0.0221 0.0228 0.0216 -0.0012 0.95
Age Groups
Child 0.0184 0.0188 0.0180 -0.0008 0.96 0.0172 0.0173 0.0171 -0.0002 0.99
Adult 0.0241 0.0247 0.0234 -0.0013** 0.95 0.0182 0.0191 0.0173 -0.0017** 0.91
Elderly 0.0242 0.0255 0.0232 -0.0023*** 0.91 0.0267 0.0281 0.0257 -0.0024* 0.91
Family Composition
Single without
childrent 0.0322 0.0337 0.0298 -0.0038 0.89 0.0243 0.0259 0.0220 -0.0039 0.85
Single with childreh  0.0235 0.0265 0.0220 -0.0045 0.83 0.0238 0.0267 0.0222 -0.0044 0.83
Couple without
childrer? 0.0227 0.0233 0.0220 -0.0013 0.95 0.0155 0.0167 0.0142 -0.0025*** 0.85
Couple with childred  0.0225 0.0227 0.0223 -0.0004 0.98 0.0164 0.0170 0.0157 -0.0014**  0.92
Adults without
childrer? 0.0256 0.0289 0.0231 -0.0058** 0.80 0.0222 0.0230 0.0215 -0.0015 0.94
Adults with childred  0.0207 0.0206 0.0207 0.0001  1.00 0.0239 0.0227 0.0247 0.0021  1.09
Elderly(iesf 0.0240 0.0252 0.0231 -0.0021**  0.92 0.0248 0.0273 0.0230 -0.0043**  0.84
Elderly(ies) and
adult(sy 0.0237 0.0243 0.0231 -0.0012* 0.95 0.0221 0.0228 0.0214 -0.0013 0.94
Region
North 0.0289 0.0302 0.0274 -0.0028*** 0.91 0.0395 0.0427 0.0364 -0.0063***  0.85
Northeast 0.0246 0.0254 0.0238 -0.0016*** 0.94 0.0305 0.0323 0.0289 -0.0034***  0.89
Centerwest 0.0198 0.0197 0.0200 0.0002 1.01 0.0131 0.0129 0.0133 0.0004 1.03
Southeast 0.0189 0.0193 0.0186 -0.0007 0.96 0.0072 0.0065 0.0079 0.0014* 1.21
South 0.0216 0.0221 0.0211 -0.001 0.95 0.0126 0.0126 0.0126  0.000 1.00
Color/Ethnicity
White 0.0206 0.0208 0.0204 -0.0005 0.98 0.0112 0.0116 0.0109 -0.0007 0.94
Black 0.0260 0.0261 0.0259 -0.0002 0.99 0.0278 0.0282 0.0274 -0.0008 0.97
Asian 0.0225 0.0205 0.0240 0.0034 1.17 0.0064 0.0074 0.0057 -0.0017 0.77
Brown 0.0240 0.0249 0.0231 -0.0018*** 0.93 0.0253 0.0258 0.0248 -0.0011 0.96
Indigenous 0.0158 0.0174 0.0144 -0.0030 0.83 0.0244 0.0200 0.0284 0.0084* 1.42
Undeclared 0.0211 0.0242 0.0157 -0.0085** 0.65 0.0312 0.0505 0.0110 -0.0395***  0.22
Area type
Urban 0.0211 0.0214 0.0208 -0.0006 0.97 0.0157 0.0158 0.0157 -0.0001 0.99
Rural 0.0280 0.0290 0.0270 -0.0020*** 0.93 0.0396 0.0417 0.0372 -0.0045***  (0.89
Notes: Significance levels: *p <0.1; *p <0.05;**p&. 01. Standard errors are avai

| ab

adults only. 2. Only adult couples, and with or without other adults in the household. 3. No couples as primary members of
the household. 4. With or without children. 5. At least ondtachd with or without children.
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Table8 shows the results of the ORI by subgroups. The outcomes reveal that inequality among the
poor is higher among women in most subgroups, although the differences are statistically signi§icant on
in three categories. The total Ig for women is 2 % larger with respect to men. The largest relative gender
differences in inequality are among Indigenous (disfavoring men)., Asian (disfavoring men), and South
(disfavoring women). Within subgroups, tbategory Femalaeaded has higher inequality than Male
headed, Elderly has the largest inequality among the Age Groups, Single with children has the highest
inequality in the Family Composition subgroup, the Northeast has the greatest inequality among the
Regions, Asian has the largest inequality among the subgroup Color/Ethnicity, and Rural areas have large

inequality than Urban areas.

For the fuzzy inequality results, in most subgroups, women are at a disadvantage. This time the
disparities are more pronoced, and most differences are statistically significant. According to the total
result, inequality is 20% larger for women. The relative differences in inequality are largest among Male

headed, Elderly, and Elderly(ies), all of them with women at a isddge.

The inequalities within subgroups for the fuzzy inequality are similar to those of the multidimensional
poverty outcomes. Among the Age Groups and Family composition, Adults and Single with children
have the highest inequalities; among the Regidime north and northeast have the largest inequality;
among the Color/Ethnicity, the Black, Brown, and Indigenous have the greatest inequality; and among

the Area type, Rural has the highest inequality
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Table8 i Inequality among the multidimensionally poor and gender differences for the Occupation
Resources Index by subgroup

OccupatiorResources Index

lq Differences It Differences
Variables Total Male Female Absolute Relative Total Male Female Absolute Relative
Total 0.0232 0.0230 0.0234 0.0004 1.02 0.0438 0.0398 0.0476 0.0079***  1.20
Household Headship
Male-headed 0.0222 0.0219 0.0226 0.0007 1.03 0.0414 0.0336 0.0506 0.0170***  1.51
Femaleheaded 0.0244 0.0245 0.0243 -0.0002 0.99 0.0474 0.0521 0.0443 -0.0079***  0.85
Age Groups
Child 0.0247 0.0246 0.0249 0.0003 1.01 0.0276 0.0291 0.0259 -0.0032*+*  0.89
Adult 0.0220 0.0219 0.0220 0.0002 1.01 0.0497 0.0452 0.0539 0.0088***  1.19
Elderly 0.0287 0.0281 0.0291 0.0010 1.03 0.0432 0.0334 0.0508 0.0174*=*  1.52

Family Composition
Single without childreh 0.0205 0.0205 0.0204 -0.0002 0.99 0.0375 0.0395 0.0347 -0.0048 0.88
Single with childreh 0.0455 0.0479 0.0440 -0.0039 0.92 0.0852 0.0981 0.0780 -0.0201*+*  0.80

Couple without childreh 90,0201 0.0207 0.0196 -0.0010 0.95 0.0388 0.0353 0.0426 0.0073**  1.21
Couple with childred  0.0226 0.0228 0.0223 -0.0005 0.98 0.0430 0.0387 0.0474 0.0087**  1.22
Adults without childref 0.0225 0.0220 0.0229 0.0009 1.04 0.0483 0.0494 0.0475 -0.0020  0.96
Adults with childred  0.0217 0.0223 0.0213 -0.001 0.95 0.0556 0.0518 0.0581 0.0062  1.12

Elderly(ies¥ 0.0259 0.0257 0.0260 0.0003 1.01 0.0330 0.0254 0.0387 0.0132**  1.52
Elderly(ies) ancadult(sy 0.0217 0.0207 0.0227 0.0020** 1.09 0.0438 0.0392 0.0479 0.0086***  1.22
Region

North 0.0228 0.0227 0.0230 0.0003 1.01 0.0497 0.0473 0.0521 0.0048**  1.10
Northeast 0.0240 0.0239 0.0242 0.0003 1.01 0.0547 0.0509 0.0582 0.0073**  1.14
Centerwest 0.0226 0.0225 0.0226 0.0001 1.00 0.0412 0.0365 0.0456 0.0091***  1.25
Southeast 0.0231 0.0226 0.0236 0.0010 1.05 0.0288 0.0254 0.0321 0.0067**  1.26
South 0.0232 0.0220 0.0242 0.0022* 1.10 0.0407 0.0362 0.0450 0.0088***  1.24
Color/Ethnicity

White 0.0216 0.0210 0.0221 0.0011* 1.05 0.0335 0.0294 0.0373 0.0079***  1.27
Black 0.0256 0.0257 0.0255 -0.0003 0.99 0.0555 0.0524 0.0587 0.0064*  1.12
Asian 0.0286 0.0312 0.0276 -0.0036 0.88 0.0421 0.0369 0.0458 0.0089 1.24
Brown 0.0237 0.0235 0.0238 0.0003 1.01 0.0512 0.0466 0.0557 0.0092***  1.20
Indigenous 0.0209 0.0230 0.0192 -0.0038 0.84 0.0429 0.0420 0.0437 0.0016 1.04
Undeclared 0.0200 0.0198 0.0203 0.0005 1.02 0.0585 0.0633 0.0535 -0.0097  0.85
Area type

Urban 0.0233 0.0233 0.0234 0.0001 1.01 0.0412 0.0375 0.0446 0.0071*+*  1.19
Rural 0.0227 0.0220 0.0234 0.0014** 1.06 0.0589 0.0516 0.0667 0.0151*** 1.29
Notes: Significance levels: *p < 0.1; *p < 0.05; **p < 0.01. Standard r or s ar e avail able under

to adults only. 2. Only adult couples, and with or without other adults in the household. 3. No couples as primary members of
the household. 4. With or without children. 5. At least one adult andowitlithout children.
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2.4.2 Estimations for household heads: interhousehold perspective

In this subsection, the focus is on household heads, providing an indibeked interhousehold
perspective. As discussed in previous sections, restrictingataeto household heads allows us to
estimate more indicators at the individual level because they answered all the survey questions. Different
from the whole population perspective, the outcomes for the interhousehold perspective show that

women are muldimensionally poorer with respect to men in most subgroups in both the SMPI and ORI.

The SMPI outcomesT@ble 9) show that, in total, female heads are between 10% and 15%
multidimensionally poorer than male heads. For both approaches (H and Fuzzy), Indigenous, Asian,
Southeast, and Adults with childreppear among the categories with the largest relative differences
disfavoring women. The patterns of inequalities within subgroups are similar to those from the whole
population perspective (sdable5), with the difference that in the subgroup of Family Composition,

Adults with children has the worst position.

As for the ORI outcomedTable10), in total, multidimensional poverty for women is between 14%
and 21% higher than for men. Similar to the SMPI, in both approaches, the Asian, Indigenous, and
Southeast categories have the highest relative eliféers disfavoring women. As for the inequality
within subgroups, the patterns are also similar to those for the whole populatidalfs®), as Aduls,
Single with children, Adults with children, North and Northeast, Black, Brown and Indigenous, and Rural
are at a disadvantage within their subgroups. In the household head perspective, we can observe that
female household heads with children, especgtigle (both living with or without other adults), have
the worst outcomes and the highest absolute disparities within the Family Composition subgroup in the

ORI.

The similarity of patterns of inequality within subgroups in both perspectives (whole population and

household heads) and both approaches (incidence and fuzzy) is evidence of the robustness of the analysis
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Moreover, as | previously noted, this similaritynfirms the persistent disadvantage of some categories,
especially for the North and Northeast regions, the Black, Brown, and Indigenous populations, and Rural

areas.

Table9 -Household heado6s mul ti diamkgesderddiffexdncespfarther t vy
Standard MPI by subgroup

Standard MPI

H (%) Differences Fuzzy Differences
Variables Total Male Female Absolute Relative Total Male Female Absolute Relative
Total 21.39 20.53 22.60 2.07*** 1.10 18.52 17.43 20.03 2.61*** 1.15
Household Headship
Male-headed - - - - - - - - - -
Femaleheaded - - - - - - - - - -
Age Groups
Child* - - - - - - - - - -
Adult 19.69 18.94 20.81 1.87*** 1.10 17.07 16.04 18.63 2.6*** 1.16
Elderly 25.68 25.04 26.41 1.37 1.05 22.14 21.38 23.01 1.63*** 1.08

Family Composition
Single without childreh 17.62 18.93 15.80 -3.13* 0.83 17.86 18.24 17.34 -0.90 0.95
Single with childref 20.71 20.68 20.72 0.04 1.00 19.11 16.35 19.46 3.11 1.19

Couplewithout childred 16,75 16.64 17.10  0.46 1.03 15.57 1550 15.78 0.28 1.02
Couple with childred 21,10 20.40 23.05 2.65** 1.13 16.49 15.95 18.02 2.07**  1.13
Adults without childreft 18.38 15.13 19.57 4.43*  1.29 17.99 14.94 19.11 4.17**  1.28
Adults with childred  28.22 36.39 27.34 -9.06* 0.75 2250 19.05 22.87 3.82*  1.20

Elderly(iesy 23.33 23.83 22.80 -1.03 0.96 21.37 21.38 21.35 -0.03 1.00
Elderly(ies) and adult($) 2553 24.27 26.90 2.64*  1.11 21.46 20.11 22.93 2.82** 114
Region

North 37.65 39.74 34.78 -4.96** 0.88 27.82 28.40 27.02 -1.37  0.95
Northeast 34.44 34.17 3477 0.6 1.02 26.00 25.29 26.86 1.57***  1.06
Centerwest 15.03 13.93 16.68 2.75*** 120 15.65 14.32 17.65 3.33**  1.23
Southeast 11.00 9.85 1254 2.69%** 127 10.67 950 12.23 2.73** 129
South 19.11 19.17 19.01 -0.16 0.99 16.52 16.16 17.10 0.94 1.06
Color/Ethnicity

White 13.78 13.10 14.75 1.65*  1.13 13.26 12.25 14.73 2.47**  1.20
Black 26.12 25.85 26.46 0.61 1.02 23.02 21.93 24.38 2.46*  1.11
Asian 713 6.20 853 233 1.38 8.64 6.33 12.08 575 101
Brown 28.15 27.22 29.44 2.22%* 108 22.83 21.88 24.14 2.26**  1.10
Indigenous 24.08 21.78 27.49 5.71 1.26 21.96 19.49 2561 6.12 1.31
Undeclared 25.04 17.21 32.87 1565 191 17.04 14.69 19.39 4.69 1.32
Area type

Urban 17.19 15.38 19.51 4.13**  1.27 16.92 1540 18.89 3.49** 123
Rural 47.74 46.71 50.05 3.34** 107 28.49 27.75 30.16 2.41***  1.09

Notes: Significance levels: *p < 0.1; **p < 0.08¥p < 0.01. Fuzzy outcomes represent degrees of poverty. Standard errors

are available under request. 1. Results are not applied for these categories because the data is restricted only to householc
heads. 2. #ASingl eod r efceuples, ahdwithcodwitHodt stheoadultsyin.the hadisehold.rtINg coaptes | t
as primary members of the household. 5. With or without children. 6. At least one adult and with or without children.
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Table10 - Ho u s e h o | multidingeasobréalspoverty estimations and gender differences for the
OccupatiorResources Index by subgroup

OccupationResources Index

H (%) Differences Fuzzy Differences
Variables Total Male Female Absolute Relative Total Male Female Absolute Relative
Total 27.98 25.67 31.19 5.52%* 1.21 29.44 27.79 31.74 3.96*** 1.14
Household Headship
Male-headed - - - - - - - - - -
Femaleheaded - - - - - - - - - -
Age Groups
Child* - - - - - - - - - -
Adult 33.01 29.61 38.14 8.53*** 1.29 32.96 30.43 36.79 6.35%** 1.21
Elderly 15.33 14.44 16.34 1.9** 1.13 20.58 20.24 20.97 0.74 1.04

Family Composition
Single without childreh 30.65 32.67 27.85 -4.81*  0.85 30.57 32.01 28.58 -3.43** 0.89
Single withchildrer? 50.91 36.50 52.72 16.22** 1.44 42.46 35.70 43.31 7.61*** 121

Couple without childreh 25.94 24.64 29.99 5.35** 1.22 27.54 26.51 30.76 4.24*** 1.16
Couple with childreh ~ 34.22 32.12 40.14 8.02*** 1.25 34.25 3249 39.21 6.72%* 1.21
Adults without childreh 32.25 25.88 34.59 8.71*** 1.34 32.36 27.88 34.01 6.13** 1.22
Adults with childref 47.76 37.80 48.84 11.04* 1.29 4591 39.78 46.57 6.79** 1.17

Elderly(iesy 12.57 11.79 13.39 1.6 1.14 18.27 18.32 18.22 -0.1 0.99
Elderly(ies) and adult(8) 21.64 19.65 23.81 4.16*** 1.21 25.34 23.85 26.96 3.1*** 1.13
Region

North 39.33 38.97 39.83 0.86 1.02 38.67 38.26 39.22 0.95 1.02
Northeast 37.42 35.17 40.13 4.96*** 1.14 37.80 36.65 39.19 2.55**  1.07
Centerwest 24.42 22.15 27.83 5.67*** 1.26 26.36 24.60 29.00 4.4%* 1.18
Southeast 16.76 13.81 20.73 6.92** 1.50 20.30 18.16 23.18 5.02**  1.28
South 28.17 27.11 29.85 2.74* 1.10 28.44 27.65 29.70 2.05* 1.07
Color/Ethnicity

White 19.53 17.96 21.80 3.84*** 1.21 22.29 21.24 23.81 2.58** 1.12
Black 34.39 31.93 37.46 5.53** 1.17 35.37 33.52 37.68 4.16*** 1.12
Asian 1445 8.81 22.84 14.03** 259 15.10 12.90 18.37 5.47* 1.42
Brown 35.12 32.44 38.80 6.35*** 1.20 35.38 33.40 38.09 4.69*** 114
Indigenous 32.30 26.41 41.00 14.59* 155 35.14 31.86 39.99 8.13 1.26
Undeclared 28.34 28.68 28.00 -0.68 0.98 29.27 29.49 29.05 -0.44 0.99
Area type

Urban 26.31 23.35 30.14 6.79*** 1.29 27.84 25.63 30.69 5.06*** 1.20
Rural 38.44 37.51 40.53 3.01** 1.08 39.48 38.75 41.13 2.38*** 1.06

Notes: Significance levels: *p < 0.1; **p < 0.05; ***p < 0.01. Fuzzy outcomes represent degrees of poverty. Standard errors
are available under request. 1. Results are not applied fordhesgries because the data is restricted only to household
heads. 2. ASingled refers to adults only. 3. Onluplesadul t
as primary members of the household. 5. With or without childeat least one adult and with or without children.
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2.4.3 Estimations for couples: intracouple perspective

This subsection focuses on the outcomes of the primary female with respect to her partnerfor adult
or elderlyheterosexuatouples living in the same household). Because social norms significantly
contribute to decisions within households, especiallyvéen couples (Bertrand, Kamenica, & Pan,
2015 Codazzi, Per o, & Sant 6Anna, 2018), the i
intrahousehold analysiBigure2 andFigure3 show the femalenale difference in means by intervals of
deprivation scores and membership degrees for the SMRDBRhdespectively. The aim is to analyze
the intracouple disparities for people with low/moderate deprivation or membership degree (interval from
0 to 0.333), moderate/high deprivation or membership degree (interval from 0.333 to 0.666), and

high/very highdeprivation or membership degree (interval from 0.666 to 1).

For the SMPIigure2), the outcomes correspond to disparitieSa@hool achievemebecase this
is the only indicator at the individual level (in househi@del indicators, primary females and their
partners have the same values). The graphics reveal that only for the low/moderate interval the outcomes
are statistically significantly diffent from zero, and, in this interval, these outcomes are negative, which
means that women have higher School achievement than their partners (largely if women are the head of
the household). As for the ORI resulBsgure3), in most intervals, women are at a disadvantage when
their partners are the household head (rhakded), and women are at an advantage when they are the

household head (femaleeadejl
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Figure2 - Femalemale difference in means for the Standard MPI by intervals of weighted deprivation

scores and fuzzy membership degrees
Note: Capped spikes for{Est confidence intervals (upper and lower 9%&8nfidence limits).

To further understand the intracouple gender gaps in housefalule 11 showsthe results for the
Gender Gap Index (GGI), the Fuzzy Gender Gap Indexc(;2and their components. For the SMPI
outcomes, the total share of women lacking gender pariy, i 2%, with an average gap of 24 pp.
These results increase when women laeehbusehold head. As for the fuzzy estimations, which account
for all the households regardless of poverty status, the total share of households with women in
disadvantage, Hccy, is 27%, but the average gap is smaller than the previous results (@pheF
fuzzy approach, the share of women at a disadvantage is smaller in-feradbxl households than in

maleheaded households, but the average gap is larger for faemtied households.
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Figure3 - Femalemale difference imeans for the OccupatigResources Index by intervals of weighted

deprivation scores and fuzzy membership degrees
Note: Capped spikes forfest confidence intervals (upper and lower 95% confidence limits).

Regarding the ORI outcomes, the total share of women lacking gender parity is 22%, with an average

gap of 23%. For the fuzzy approach, the total share of women at a disadvantage is 56%, and the average

gender gap is 33 pp. Interestingly, the outcomes fam@n are considerably better when they are the

household head. For instance, the GGl is 3% in feimaedsled households, while 6% in mbkaded

households, and 5% in total. This pattern is even more apparent in the fuzzy results, as the FzGGl is 12%

in female-headed households, while 21% in mhéaded households, and 18% in total.
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Tablell 1 Intracouple gender gap measures for the Standard MPI and the Occipedmirces Index

Standard MPI OccupatiorResources Index

Measures Total Male- Female Total Male- Female

headed headed headed headed

Share of women lacking gendgarity 2.59% 2.53% 2.78% 22.41% 24.87% 15.10%
(Hean* (0.001) (0.001) (0.002) (0.003) (0.004) (0.005)

Average femalanale gender gapds) 23.86% 23.84% 23.92%  23.32% 23.86% 20.70%
(0.002) (0.002) (0.003) (0.002) (0.002) (0.003)

Gender gajndex (GGl) 0.0061  0.0059 0.0065 0.0521  0.0591 0.0311
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Share of disadvantaged women:-{t)?>  26.92% 28.43% 22.46% 55.51% 61.23% 38.54%
(0.003) (0.004) (0.006) (0.004) (0.005) (0.007)

Averagefemalemale fuzzy gendergap 6.16% 5.93% 7.05% 33.30% 33.84% 30.76%
(Irzca) (0.002) (0.002) (0.003) (0.004) (0.004) (0.007)
Fuzzy Gender gap index (FzGGl) 0.0164 0.0167 0.0157 0.1841 0.2064 0.1181
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Notes: Linearized standard errors considering the survey design in round brackets. 1. When the female is multidimensionally
poor and her new censored deprivation score is higher than the one of her partner (for more details see the Zakection

2. When the poverty membership degree of the primary female is higher than her partner (for more details see the Subsection
2.2.9.

2.5 Conclusion remarks
Individuatbased estimations are essential to understand gender differences in multidimensional
poverty. Thischaptercontributes to the literature on multidimensional poveneasurement by applying
and proposing procedures to improve individieaiel estimations considering the limitations of

household surveys. This analysis focuses on Brazil and the main findings are the following.

If we look only to the SMPI for the vabe population, poverty appears not to be feminized, as men
are poorer than women in most subgroups. However, if we look to other perspectives and the ORI,
women are mostly at a disadvantage. In the ORI estimation, women are worse off in all the pesspectiv
(whole population, household head, and couples) in most subgroups. In the interhousehold perspective,
female household heads are poorer in most subgroups in both the indexes (SMPI and ORsiltese
suggest that women are worse off than men ingerihemployment and time quality, economic security,

and access to resourdewhich are crucial aspects of agency or degree of empowerment
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Moreover, in most specificationsydividuals living in femaleheaded households are poorer than
those living in maléheaded households, but in fembkaded households, women are at an advantage
compared to men, or at least the disparity decreases. In the intracouple ORI gender gapnsstihea

outcomes considerably improve when women are the household head.

The results also reveal a clear pattern in the inequality within subgroups. In most specifications, the
categories North and Northeast regions, the Black, Brown, and Indigenmuiatpmns, and Rural areas
show a persistent disadvantage in their subgroups, confirming the usual geographical and racial
inequalities in Brazil. In fact, Tavares and Betti (2021) demonstrate that these same populations have the
worst conditions in termsf monetary and multidimensional poverty within the context of the COVID

19 pandemic in Brazil.

The previous outcomes reveal the importance of considering different subgroups and indexes in
multidimensional poverty analysis. Yet, this study representstepan individual and gender analysis,
as further improvements are possible. The main limitation of this study is the scarce availability of
individuaktlevel indicators in the Brazilian household budget survey, especially of health indicators.
Consequenyl, the indexes here are not entirely at the individual level, but they are a mix of individual
and household level indicators, which can bias the gender differences analysis. In addition, to build
individuaklevel indicators for the whole population, tkisidy relies on assumptions about the impact of

adultsod6 deprivations on children |iving in the

To improve multidimensional poverty analysis and gender analysis, new rounds of the Brazilian
household budget survey (POF) should include nudtevidualklevel variables. Moreover, the health
section should consider the whole sample (not a subsample), and the work section should include unpaid
domestic work. Even if this research would benefit from more availability of individual data, the
procedures | propose here reduce limitations.
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As policy implications, this study suggests that social policies should concern the situation of women,
especially in the dimensions of Occupation and Resources, and considering the geographical and racial
inequalities. However, interventions in this sense must always ensure that it does not create further
disadvantages such as increasing female workload or reinforcing gender roles. Another aspect that should
receive further research and policy consideratiamerstanding why people living in femdleaded
households are poorer than mhkaded households and why gender disparities disfavoring women are

higher in maleheaded households.

Moreover, by proposing individudlased indicators, this study does moply that households are a
place where a group of autonomous individuals lives together, but, usually, they are a place of
cooperation, care, sharing, and financial benefits due to economies of scale in production and
consumption (Doss, 2021). Therefopmlicies should also contemplate collective forms of agency,
realize that care is central to our society and economy, and secure universal access ahdlganddr

responsibilities to care.
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Appendix

Tablel12i Poverty intensity (A) estimations for the Standard MPI and gender differences by subgroup
Standard MPI

A (%) Differences
Variables Total Male Female Absolute Relative
Total 44,56 44.65 44.48 -0.17* 1.00
Household Headship
Male headed 44,51 44,65 44.32 -0.33**  0.99
Female headed 44.62 44.64 4462 -0.02 1.00
Age Groups
Child 43.25 43.46 43.01 -0.45* 0.99
Adult 44.70 44.75 44.66 -0.09 1.00
Elderly 45.05 45.31 44.85 -0.47** 0.99

Family Composition
Single without children 46.22 46.18 46.29 0.1 1.00
Single with children 4479 44.86 44.76 -0.1 1.00

Couple without childreh 44 47 44.65 44.25 -0.41*  0.99
Couple with childreh 4408 44.12 44.03 -0.09  1.00
Adultswithout childreR  45.30 46.27 44.57 -1.69**  0.96
Adults with childred  44.27 43.70 44.65 0.95*  1.02

Elderly(ies)? 45.12 4542 44.88 -0.54*  0.99
Elderly(ies) and adult($] 44.84 44.95 44.73 -021  1.00
Region

N 45.71 4599 4538 -0.61  0.99
NE 44.64 4471 4457 -0.14  1.00
CcO 44.29 4434 4424 -0.11* 1.00
SE 43.02 42.71 4331 0.6 1.01
S 44.35 44.30 44.40 0.1%* 1.00
Color/Ethnicity

White 43.87 43.97 43.77 -0.2 1.00
Black 4526 45.11 4544 0.33 1.01
Asian 43.22 42,58 4368 1.1 1.03
Brown 44.76 44.86 4466 -0.2 1.00
Indigenous 44.08 44.25 43.92 -0.33*** 0.99
Undeclared 44.09 45.70 41.24 -4.46**  0.90
Area type

Urban 44.50 4455 44.46 -0.09*  1.00
Rural 44,70 44.84 4453 -0.31*** 0.99

Notes: Significance levels: *p&1; **p < 0.05; ***p < 0.01. Standard errors are available under request. 1. With or without
other adults in the household. 2. No couples as primary members of the household. 3. With or without children. 4. At least
one adult and with or without children.
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Tablel3- Poverty intensity (A) estimations for the Occupati®esources Index and gender differences
by subgroup

OccupatiorResources Index

A (%) Differences
Variables Total Male Female Absolute Relative
Total 44.10 44.04 44.14 0.1 1.00
Household Headship
Male headed 43.74 43.50 43.97 0.47** 1.01
Female headed 44,53 44,78 44.34 -0.45***  0.99
Age Groups
Child 43.32 43.43 43.20 -0.24 0.99
Adult 44.28 44.23 44.33  0.09 1.00
Elderly 44.34 44,06 4450 0.43 1.01

Family Composition

Single without

children 43.70 43.71 43.69 -0.02 1.00
Single with children  49.21 50.10 48.68 -1.42** 0.97

Couple without

childrent 43.42 4350 4335 -0.16 1.00
Couple with childreh 43.90 43.90 43.91 0.01 1.00
Adults without

childrer? 4451 44.80 44.26 -0.54 0.99
Adults with childreR 44,35 44.15 44.47 0.32 1.01
Elderly(ies)? 43.68 43.42 43.83 0.41 1.01
Elderly(ies) and

adult(s} 43.64 43.49 43.77 0.28 1.01
Region

N 44.25 44.27 4424  -0.04 1.00
NE 44.66 44.62 44.71  0.09 1.00
CcO 43.95 43.92 4397 0.06 1.00
SE 42.87 42.62 43.08 0.45* 1.01
S 43.45 43.20 43.67 0.47* 1.01
Color/Ethnicity

White 43.39 43.35 43.43 0.07 1.00
Black 45.04 45.08 45.01 -0.08 1.00
Asian 4524 48.30 44.11 -4.19*  0.91
Brown 44.30 44.18 44.41  0.24* 1.01
Indigenous 44.38 43.68 44.94 1.26 1.03
Undeclared 44,20 44.64 43.66 -0.99 0.98
Area type

Urban 44.03 44.00 44.05 0.05 1.00
Rural 44.36 44.17 4456 0.38** 1.01

Notes: Significance levels: *p&1; **p < 0.05; ***p < 0.01. Standard errors are available under request. 1. With or without
other adults in the household. 2. No couples as primary members of the household. 3. With or without children. 4. At least
one adult and with or without children.
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Chapter 3

Leaving no one behind in the labor market: a fuzzy multidimensional

analysis of vulnerability in Brazil

Abstract

With the purpose of leaving no one behind, this chapter proposes two fuzzy labor market vulnerability
indexes (LMVI) that include people inside and outside the labor market. The first is an individual
based index to analyze to which extent a person is vulnerable in terms of the capacity of achieving
full potential in work and career, finding and seizingpgsgment opportunities, and having a decent

job. The second index is a househbltked measure to evaluate the share of vulnerable members in
the labor market in each household. The intention of the second index is to understand if vulnerable
people or peple outside the labor force (e.g., dependents) can have support from members of their
household that are working and are not vulnerable. Using the Continuous National Household Sample
Survey (PNADC), the study applies the LMVIs to the Brazilian contextangpares 2016 and 2019.

The outcomes reveal that the average degree of vulnerability was high and had a slow change between
the years. Although education levels improved, precarity and other labor deprivations did not make
progress in the period. Withiusgroups, the most vulnerable are people from rural areas, from the
north and northeast states, Black, Brown, Indigenous people, and young adults, which corroborates
the usual inequalities patterns in Brazil.

Keywords: Multidimensionalin d i ¢ aLtaobrosr Anar ket A NYeltnapabiolhichy
America A Brazil

3.1 Introduction

Brazil has made significant progress in improving labor market conditions in the first decade of
the 20th Century. The favorable trend ended with the economic and political crisis beginning in 2014,
and a considerable challenge persists in terms of dewyethe levels of informality and precarity,
producing decent employment positions, and improving income levels. The current pandemic
deepened the labor market crisis by increasing precarity and pushing many people outside the labor
force (Al Masri, Flamin & Toscani, 2021). These circumstances reinforce the importance of good
quality and broad information on the labor market. Multidimensional studies have been advancing in
this sense, especially with analysis on the quality of employment, which demcsstuhtion of

overlapping deprivations of employed people (see Sehnbruch, 2020; and Gonzalez et al., 2021).
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However, unemployed and people outside the labor force are also subject to vulnemaiitdityto a
greater extent than employed persons. Thegefocluding them in labor market analysis is essential,

especially when studyingjobal soutlcountries.

Given this gap in the multidimensioniabor market indicatorterature, this chapter aims to
propose two labor market vulnerability indexes (LMYiat include people inside and outside the
labor market. The first is an individubhsed index to analyze to which extent a person is vulnerable
in terms of the capacity of achieving full potential in work and career, finding and seizing employment
oppotunities, and having a decent work. Adopting individieake! indicators is the most appropriate
way to estimate labemarketrelated outcomes because each person has a different condition
regarding employmeht The second index is a househblsed measa to evaluate the share of
vul nerabl e members in each househol d. Becaus
impactshis/herfamily members, the intention of the second index is to understand if people that are
vulnerable or outside the laboorte (e.g., dependents) can have support from members of their

household that are working and are not vulnerable.

To accomplish the studyds object, I built
employment, and income. Consequently, these indareeiserted in a wider context along with

social indicators and sustainable development analyses. Within the Sustainable Development Goals

(SDG) , the study contributes to the foll owing
sustainable economi gr owt h, full and productive empl oyr
ifend poverty in all its forms everywhere, o a
education and promote | ifelong | eareover Insgectedp p o r

the variables based on consolidated indicators of international labor statistics such as the Key

15 For other advatages of adopting an individubhsed indexseeChapter 2.
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Indicators of the Labour Market (KILMjand the Decent Work indicators both from the International
Labour Organizati @b @Qulad) tyt Fe adE@Dd &, J &nd tF

(ILO, 2018; ILO, 2016; Hijzen, & Menyhert, 2016; IBGE,2020).

However, instead of only presenting separated indicators in a dashboard format, this chapter
presents the indicators both in a dashb@gproach and as a single measure in multidimensional
composite indexes. In this way, we take advantage of seeing details of changes in the indicators in
the dashboard approach, as wel | as observe, i
baed on their deprivations which may happen at the same time (e.g., a person may be

simultaneously deprived in the dimensions of education, employment, and income).

To estimate these multidimensional indexes, | use the fuzzy set approach proposedebaBetti
(2015). The social indicators literature based on the fuzzy set theory focuses mostly on poverty, but
it is expanding to other applications on socioeconomic conditions (see Betti and Lemmi, 2021). An
advantage of the fuzzy approach is to presentelults in a continuous form, which, in the context
of this chapter, we can interpret as degrees of vulnerability in the labor market. The fact that the fuzzy
measure here is relative, accounts for the possibility that vulnerability is not detachethérom
peopl ebs perception of | abor mar ket condition
decisions of searching for work, accepting jobs in lower conditions than expected, bargaining for
higher wages, and continuing or starting to stltgife & Saboia, 2021; Gyes & Szekér, 2013; Aina
et al., 2021; Nussbaum, 2001, p. Z88). For instance, people with the perception that it is too hard

to find a job may give up searching, remaining vulnerable in the labor market.

16 The KILM was a publication of 18 countigvel indicators related tthe labor market. It was published every two
years since 1999, but the ILO has discontinued its publication in 2016. The indexexbéfiteencompass 13 of the
18 KILM indicators (see ILO, 2016).
17 OECD refers tahe Organization for Economic Goperatim and Development, and IBGE ttee Brazilian Institute of
Geography and Statistics.
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As mentioned above, iihe last years, the literature on labor market indicators had a significant
advance in measuring the job qudftyMultilateral international organizations have been the
protagonists in proposing indicators to capture the complexity of the labor maik&t2Q16; ILO,

2018; ILO, 2013; OECD, 2014; IDB, 2017). The different studies use various indicators that cover
people inside and outside the labor force, as well as micro and macro variables. But critics point out
that most of the institutional studieseua dashboard of indicators, which makes it difficult for
policymakers to identify vulnerable people among the numerous indicators, and that often the
required data are not available giobal southcountries (Sehnbruck et al., 2020; Gonzales et al.,

2021).

Multidimensional analyses were able to reduce these problems by developing synthetic and
intuitive measures (Huneeus et al., 2015; Sehnbruck et al., 2020; Gonzales et al., 2021; IDB, 2017).
However, by not including people outside the labor force, doenot capture a part of the complexity
of the labor market. For example, they disregard people who would like to have paid work and have
no option but to dedicate themselves to unpaid care and domestic work, or people considered too
young or old to get job. By not considering these people, one disproportionally leaves women
behind in the analysis, as they are the majority in unpaid care and domestic work and often delay their
career plans because of maternity. Moreover, these studies do not consigeabiiity at the

household level and, consequently, do not contemplate how members can support one another.

In sum, the main contributions of the chapter are twofold. First, it proposes two fuzzy metrics that
capture labor market vulnerabilities in a ma@eneral way. Second, it proposes a hew household
based measure that captures the vulnerability achieving all the members within & famdilywe can
interpret this measure as extreme vulnerability. Scholars can find the indicators proposed here in

many labor market household surveys glbbal southcountries, which facilitate replicability.

8 For a review bthe quality of employment literature, see Burchell et al. (2015).
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Another advantage of the indexes is that they can be used as independent variables in econometric

analysis to analyze broader impacts in the labor market.

The remaimg content of this chapter proceeds as follows. Se8tdescribes the data and the
fuzzy method. SectioB.3explains how | constructed the indexes. Sec8idrshows the results, and

Section3.5concludes.
3.2 Data and Methodology
3.2.1 Data

This chapter uses the Contous National Household Sample Survey (PNADC) for 2016 and
2019. The Brazilian Institute of Geography and Statistics (IBGE) launched the PNADC in October
2011 but, at that time, offered a restricted set of labor market indicators. The survey startédéo pro
additional socieeconomic topics in 2016, replacing the Brazilian National Household Sample Survey

(PNAD) and the Monthly Employment Survey (PME).

The PNADC aims to monitor the evolution of the country's labor force and-soaimmic
characteristics. The data is available for major regions, federation units (states), metropolitan areas,
and state capitals. In this survey, the IBGE interviews theetel households for five consecutive
trimesters, releasing monthly, quarterly, and annual information. The annual disclosures are the only
ones that provide detailed so@oonomics topics, which the survey collects in the first and fifth

interviews.

This chapter uses the data from the annual disclosure of the fifth interview because this round has
additional workrelated information, such as other forms of work and child labor. The survey sample
size is 447,334 observations (about 108,384 per quart@flié and 433,535 observations (about
111,834 per quarter) in 2019. Moreover, the PNADC employs a-stalie stratified sampling
design, which requires caution when calculating standard errors. That is why | use linearized standard

errors considering theurvey design.
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For this article, in the individuddased analysis, | restrict the sample to adults (between 18 and
65 years old) in the labor force, potential labor force, and outside the potential labor force but that
would like to have ajob. Icallthse | ect ed sampl e the fAexpanded | ;
analyses consider only the labor force and the potential labor force. However, these analyses do not
consider people that would like to have a job but, for some reason, are not avatatde oking
for a job. In the householdased analysis, | keep in the sample all the members of households that
have at least one person in the expanded labor feigare 1 detailsthe population selected for this

chapter and shows how the selected sample figures in the usual labor market classification.

The resulting samples of the household and individual analyses consist, respectety384
and 214,838 observations in 2016, and 382,575 and 215,340 observations in 2019. When restricting

the sample, | correct the population strata accounting for the survey design.

Total Population

l Younger t:;“ 18 years l lOIﬂer than 18 years oml

Perzons inzide the Perzonz outzide the
labor force labor force

Figureli Labor market classification drselected population

Notes: Adapted from IBGE (2021). Light green rounded rectangles represent subgroups that are partially in the expanded
labor force; dark green rounded rectangles represent subgroups that are totally part of the expanded labdmibitee; a

rounded rectangles represent subgroups that are not part of the expanded labor force. 1. Refers to employees, employers,
selfemployed, domestic workers, and unpaid auxiliary family workers.Taéde 3 for the description of the other
categories.

Qutzide the potential
labor force

Not Inu]n.u: for a job,
not available, and do

not want a job

This chapter uses and compares eseEgions of two units of time. Therefore, | also present the

population's demographicharacteristics for each yeafaple Al, Appendix), as variations in
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vulnerability and deprivations may be in part due to changes in household coompasiti age

structure.

3.2.2 The fuzzy set approach
Traditional multidimensional methods usually rely on cutoffs to estimate indicators, resulting in
binary outcomes (e.g., poor or npoor; vulnerable or nerulnerable). Alternatively, the fuzzy set
approachfor multidimensional analysis can transform binary outcomes into a continuous measure,
which implies that every individual belongs to a fuzzy set group (e.g., poverty, vulnerability) to some

degree that ranges between zero and 100 [0, 100].

This chapter gplies the fuzzy method to measure labor market vulnerability at the individual and
household level, interpreting the results as degrees of vulnerability. To calculate the degrees of
vulnerability for each individual2l use the following membership furan as proposed by Betti et
al. (2015):

B U s® A B U ®sh ()
B U s® ) B U ®sh (A

wherev is the individual sample weight ranked by p&8 & , @ is the deprivation score of
each dimension, andis a parameter to set the outcome to a reference. In this stugyjstset to

keep the mean of the fuzzy index equal to the incidedtag estimated in the AlkifEoster (AF)

method®.

In the AF method, the definition of the incidence, or headcount f@iis, the following:

o N
O éh C

® For a comprehensive explanation of the AF metised Alkire et al. (2015).
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wheren is the number of multidimensionally vulnerable, @nid the number of the total population.

This estimation classifies people as vulnezalvhen they have the weighted sum of deprivations
(their deprivation scores) higher than a defined threshold. Following the literature that uses the AF
(Sehnbruch et al., 2021; Alkire, Oldiges, & Kanagaratnam, 2021; OPHI and UNDP, 2021), | set the
weightsequally among the three dimensions and the vulnerability threshold -tisi@hef weighted

deprivations.

The justification for setting the weights equally among the dimensions in the fuzzy estimation
andH calculation are the following. First, consideriting vulnerability threshold of oréird when
estimatingH, if a person is deprived in one of the dimensions, the algorithm will define he/she as
vulnerable. In this way, | consider that being deprived in one of the dimensions is already enough to
be vulrerable in the labor market. Second, because the chapter compares two points in time, keeping
the same dimension weights for the two years is more appropriate to make comparisons and avoid
violations of desired multidimensionahalysis properties (see DajtiNogales, & Yalonetzky, 2021).

Tablepr esents the deprivation thresholds and t h

3.3  Constructing the Labor Market Vulnerability Ind exes (LMVI)
As this chapter proposes a new perspective on labor market indicators, this subsection shows the
relevance of each dimension and indicator in relation to the labor market and explains the details of

each indicator's construction.

Table presents the details of the individdmsed index. This index estimates the vulnerability
degree of each adult from the expanded labor force. The houdss®d index has fuzzy indicators
that represent how much a family is vulnerable by calculatiog) the individualbased indicators,
the share of deprived people in the householdTab&e?2). Because people in the labor force usually

support thei family members outside the labor force, the higher the indicator, the greater the
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vulnerability’®. In their maximum value, the indicators show that no one in the household support

those deprived or outside the expanded labor force (e.g., dependents).

Finally, although the indexes convey a great deal of information, they only have three dimensions:
education, employment, and income. | chose the variables avoiding indicators that could also capture
people who are not vulnerable or indicators that may pecdiged outcomes. For example, excess
of hours can define as vulnerable high earner individuals that choose to work extra hours; and time
employed in the same job (as a proxy for employment stability) can set-aslnerable individuals
working many year in the same job but in precarious conditions or as vulnerable individuals that
changed job for a better positiohable1 andTable2 summarize the structure of the individual and

household indexes, respectively. The following subsections details each of the three dimensions.

Tableli Individuatbased Labor Market Vulnerability Index structure

Dimension | Indicators Description In the AF method, people are deprived if.,| Weight
School Number of completed years ¢
Education . education in relation to the they have not completed high school. | 0.333
achievement : .
conclusion of the high school
0 if the individual has an
informal job, or is unemployed
underemployed, discourage
employed without paylpoking
for a job but not available, no
Deprivation | looking for a job but available L L
Employment on not looking for a job and not they fitin onde of t_he_ categories in the 0.333
) ) escription.
employment| available but would like to
work, work excessive hours
with underpayment or in unpal
works (i.e., homework, care,
and own consumption); 1
otherwisé.
I;ousehold . Number of people without 3/4 of the members in their household ha
Income ependency income per household memb N0 income. 0.166
ratio in each household.
Income Total income fromall sources.| they earn less than one minimum wage| 0.166

Notes: 1. For more details of this indicator, $able3. 2. For people that are not looking for a job and are not available,

| consider as deprived only those that cannot work or/and search for a job because they have unpaid domestic and care
respasibilities or are too young or old (in this analysis, they are always between 18 and 65 years old). 3. The national
minimum wage was R$880.00 in 2016 and R$998.00 in 2019. To account for possible mistakes in the declaration, |
approximated the threshold $875.00 in 2016, and R$995.00 in 2019

20 Except br the Incomeindicator, in which individuals are less vulnerable whestal household income per capita
increases.
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Table2 - Householdbased Labor Market Vulnerability Index structure

In the AF method, based in the
Dimension | Indicators Description individual -based deprivations, |Weight
people are deprived if
In the household, the share of memb
in the expanded labor force deprived
School the correspondent individuaased everyone from the expanded labg
Education . indicator (if there are any children of 4 . . : 0.333
achievemen . .~ .| force in their household is deprive
adolescents outside school, the indicg
considers everyone this household a
deprived).
In the household, the share of memb
in the expanded labor force deprived
Deprivation the correspondemmdividualbased evervone from the expanded labc
Employment on indicator (if there are any children of f y . pal . 0.333
. i o orce in their household is deprive
employment adolescents in child labor, the indicat|
considers everyone in this household
deprived).
g:;esﬁggrl]dcy Number of people vvjthout income pe 3/4 of the members.in their 0.166
ratio household member in each househo| household have no income. '
Income - -
Total household income per capita frg their tpta_l household income per
Income all sources. capita |_slv_ass than 1/2 of the 0.166
minimum wage.

3.3.1 Education
Education is a constituent component of development, influencing what people can achieve,
opportunities, and freedom (Sen. 1999). For this reason, education indicators are prevalent in
multidimensionakocioeconomic indexes, such as the OPHI/UNDP Global Multidimensional Poverty
Index and the Human Development Index (HDI), and its importance is a consensus among scholars

and society in general.

In the labor market context, the many links between edurcatid access to decent and productive
work also make this dimension indispensable. For instance, studies associate a higher level of
education to better conditions of employment, improved opportunities, greater salaries, and protection
from labor vulnerattities (Card, 1999; Harmon, Oosterbeek, & Walker, 2003; Diris & Vliet, 2022).
Therefore, education is not only one of the best indicators for skill level, but it is also crucial to

examine a persons6 capability in general

This study computes the dimeosiof education with a measure $thool achievementhe

calculation is based on the school achievement indicators of Esfimgado and Klasen (2018)
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and of Chapter 2, expanding and adapting it for the labor vulnerability context. The indbhédeal
indicator counts the number of years of education in relation to high school completion, which,
according to the Constitution of Brazil, is the basic level fordelfelopment, full citizenship, and
professional formation. Therefore, ranging fre2 and12, the indicator is O if a person has
completed the secondary education, it is higher than zero according to the additional years in relation
to the secondary education, or it is smaller than zero corresponding to the years left to complete

secondary edation.

The householdasedSchool achievememtdicator estimates the share of individuals from the
expanded labor force that have not completed the secondary education in each Hou$akdtitba
is that a household having only persons without secondary education implies that everyone in that
houshold will probably have difficulties finding decent work and, consequently, supporting their
family. Moreover, the househclohsed education indicator classifies all people as deprived in
households with one or more children outside school. Thisclassift on i s because cl
dropout may reflect the family socioeconomic and labor status (Duryea, Lam, & Levison, 2007) and

may affect the work prospects of these children (Mussida, Sciulli, & Signorelli, 2019).
3.3.2 Employment

Employment is one of thmain channels affecting individual capabilitieglobal souttcountries
because it is the source to cover the basic needs of families and determines if an individual is entitled
to social security benefits (Sehnbru@908). In Brazil and mangeripheralcountries, most of the
working population does not have a formal job, which means that they are not protected or covered
in cases of poor working conditions, parental necessities, economic crisis, unemployment shocks,

health problems, and they are probably not contributing to a pension. The quality of employment also

21 As describedn sulsection3.2.], the householbased indicators includenly householdsvith at least one person in
theexpanded labor force
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directly affects other social indicators (ILO, 2018). Therefore, having a job is not enough condition
that guarantees socioeconomic security and wellbedng aspects of employment such as fair
remuneration, proper work conditions, stability, and protection of rights are also essential (Gonzalez

et al., 2021; Hijzen & Menyhert, 2016; Sehnbruch et al., 2021).

Clearly, underemployed, unemployed, and peopitside the labor force are also subject to
vulnerability - often to a greater extent than employed persons. People in these situations can be
vulnerable in the following four ways. First, they may have low income or no sounceoofe if
they had no accesto social security. Besides all the problems that come with low income, this
condition makes finding a job even harder as there is a cost to keep looking for a job and to get
gualified. Second, because they probably are not insured by the social s3aieity, they may not
be shielded from economic and health shocks andlikdly have difficulties getting retirement
benefits. Third, they may be discouraged or have difficulty finding a job, thus not achieving their
career objectives because of lackopportunity, qualification, or experience. In these cases, there
may be a shortage of labor market policies to incentive the labor demand of employers and labor
qualification. Fourth, they may be involuntarily not available or/and not searching for agabse
they work on unpaid domestic work and care. This condition shows a deprivation of capabilities and
functioning, especially affecting women, and that the state is failing to facilitate and encourage work
by providing measures such as increasing putovision of daycare services, enabling flexible
working hours, and promoting an equal share of domestic and care work between men and women

within households (Espino & Santos, 2021).

In an attempt to capture the vulnerabilities for both the peopladroatside the labor force, |
measure this dimension with the indicatoeprivation on employmentwvhich comprises the
following deprivation situations: informality, employment without pay, underemployed, excessive

hours of work with underpayment or in wg@ works, unemployed, discouraged, looking for a job
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but not available, not looking for a job but available, and not looking for a job and not available but

would like to work.Table3 describes these subcategories in detalil.

Table3iDet ail s of the subcategories in the indic
Indicators Subcategories Description
Workers in the private sector without a formal contract; or domestic workers
Informality without a formal contract; or employer without registration formal registratior
selfemployed without formal registration; or Auxiliary family worker.
Employment Unpaid workers helping a member of the household or a relative.
without pay

Workers working less than 40 hours who would like to work more hours and

Underemployed available for it.

Excessive
working hours | Workers working more than 44 hours per week earning less than the hourly
with of a person who works 44 hours for a minimum wageworking more than 44

underpayment or| hours per week without pay in domestic work, care, or own consumption.
o in unpaid work$
Deprivation People who are not working and took active measures to find a job and are
on Unemployed .
available to work.
employment DI q People who would like to work and are available but did not look for a job
Iscourage because they think they would not find &ne

Looking for ajob | People looking for a job but not available because they must dedicate them
but not available | to domestic and care work or are considered too young or too old to get a jo

Not looking for a | People who are available but avet looking for a job because must dedicate
job but available | themselves to domestic and care work.

Not looking for a

job and not People who would like to work but are not looking for a job and are not avail
available but because they must dedicébemselves to domestic and care work or are
would like to considered too young or too old to get a job.

work

Notes: Subcategories based on the IBGE classifications (see IBGE (a0@Ejgure 1). 1. | only include those with
underpayment or unpaid to represent people who work for excess hours out of neteBsaynational minimum wage

was R$880.00 in 2016 and R$998.00 in 2@LThey think they cannot find a job because they did not find a job in their
locality, did not find an adequate job, are considered too young or old, or they do not have experience or qualifications.

The necessity of having a single indicator containifigiint employmentelated subcategories
is because they represent mutually exclusive situations. For example, a person cannot be unemployed
and work excessive hours with underpayment at the same time. Therefore, by having one indicator
for each subcateggrif one person fits in one of the categories, the dimension would classify him/her
as deprived in that indicator and rdeprived in all the other indicators. This problem of ineligible
population would diminish the weight of the variables within theedision, which can produce

misleading conclusions. Instead, in the individboased indexDeprivation on employmeiissigns
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people as deprived if they fit in one of the subcategories describeabla3 and as noweprived

otherwise.

In the householthased index, the indicat@reprivation on employmemlculates the share of
deprived people in the expanded labor force within each household. Emplopésl gegohelp other
household members with economic support and, in some cases, even finding a job. Additionally, this
index classifies everybody in the household as deprived when the household has one or more children
in child labor. This classificatonlse cause child | abor affects chil
(Kassouf, 2007), and it is an indication of the negative labor status of their family (Duryea, Lam, &

Levison, 2007).
3.3.3 Income

Income is necessary to satisfy many needs. It is enae critical in countries such as Braazil,
where the state fails to provide essential services (e.g., education, health, housing), and many people
need to turn to the private sector to satisfy their demands, reinforcing the commodification of

fundamentalights (Lavinas, 2013).

Specifically in relation to the labor market, the links between labor and income are many. Wage
represents the main income source of families in Brazil (IBGE, 2021), reflects employment
conditions, and is a proxy for standard ofrigi Moreover, total income affects the job prospects of
individuals, as it is a resource to access better basic ediféatioito cover the costs of job searching
or starting a new enterprise. Income also influences the costs of opportunities betwgag st
the need to make a living in leskilled jobs and determines if a person is entitled to credit with

reasonable conditions (Dymski, 2007). Therefore, including ine@fa¢ed indicators in the

22|n Brazil, private schooliypically havebetter education performanttean public school@Moraes & Belluzzo, 2014).
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multidimensional indexes has numerous advantageswaddng as a complement for the other

dimensions (Santos and Villatoro, 2016).

This dimension contains two indicatorslousehold dependency rat@and Income In the
individuatbased index, the first indicator measures the share of people without incaraehin
household. The second indicator reveals the total income from wages and all sources. The reason to
include all sources is twofold. First, income from other sources than wages may influence the decision
to work and the kind of job a person is suscéptib accepting. Second, by only including wages,
the indicator would assign a zero income to all the people without a job, even if a person is outside
the labor force and have a high income from other sources. Together, these two indicators indicate to
which extent individuals have resources to ensure a basic standard of living conditions, develop
capabilities in the labor market, and financially support or be supported by the members of their

household.

In the householthased index, thelousehold dependen ratiois the same as in the individual
based index, and tHacomeindicator is the total household income per capita. More than in the
individuatbased index, the dimension here represents how much family members can support each

other financially, ando which extent families are vulnerable to income shocks.
3.4 Results
3.4.1 Changes in multidimensional vulnerability

This subsection presents the fuzzy vulnerability estimations of the indikbdsal index and the
householebased index for 2016 and 201ARdditionally, | analyze the changes in outcomes by
subgroupsTable 4 shows the fuzzy outcomes (FZ), standard errors (SE), absolute changes, and
relative changes. Heleset the fuzzy outcomes to range between 0 and 100, with O indicating the

minimum vulnerability degree, and 100 the maximum.
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As mentioned in the introduction, the economic context during the period of this study was not
favorable for the Brazilian laborarket. Brazil had two consecutive years of economic recession in
2015 and 2016, and the economic recovery was limited, with an average economic growth rate of
1.5% in 2017, 2018, and 2019 (Saboia et al., 2021). Moreover, other components such as the labor
reform in 2017, the limited growth of the real minimum wage beginning in?204/7d the reduced
investment in most social policy sectdrdikely contributed to increasing the vulnerability in the

labor market, especially of logkilled workers (Saboia @l., 2021; Krein et al., 2018).

In general, the outcomes confirm this negative trend, as they show that vulnerability was high and
did not have large changes between 2016 and 2019. In the indibaked index, the total result
increased from 64.5 i8016 to 65.3 in 2019. In the gender subgroup, women had on average less
vulnerability than men in 2016 but had a higher increase of vulnerability from 2016 to 2019. Among
the color/ethnicity subgroup, Asian people had the lowest vulnerability but theshighrease from
2016 to 2019, reducing the gap to the other groups. Brown people had the highest vulnerability in
2016, and Indigenous people became the most vulnerable in 2019. Comparing the age subgroups,
young adults (between 18 and 25 years old)thadighest vulnerability and the largest increase in

vulnerability between the two years.

Looking at geographical divisions, people living in rural areas are much more vulnerable than in
urban areas. The vulnerability degree is more than 80 for thesubgfoup, the highest level of all
subgroups. Among the states, the ones in the north and northeast have the highest vulnerability, such
as Maranhéo (MA), Para (PA), Piaui (PI), and Alagoas (AL). In contrast, the federal district (DF) and

the states in # south and southeast have the lowest vulnerability degrees, as, for instance, Santa

2 For details about the labor reform and the criteria for setting and adjusting the minimum wage in Brazil, see Saboia et
al. (2021).

24 Vieira (2020) shows that from social security, public pension, health, culture, agriculture development, education,
housng, sanitation, work and income, and urbanism, only the first tree had a real growth in spending between 2013 and
20109.
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Catarina (SC), Séo Paulo (SP), and Rio de Janeiro (RJ). In any case, the degree of vulnerability is

consistently above 50, and most absolute changes were not statistgrafigant.

In the householdbased analysis, most outcomes slightly decreased between 2016 and 2019. The
total outcome reduced from 53.1 in 2016 to 52
capture families in which everyone is deprivedhaivl can also consider as extreme vulnerability,
these outcomes are very high. Still, the housebakkd results show that fewer families were in

extreme vulnerability in 2019.

Comparing women and men, we can see that both subgroups had almost tluiegeaef
vulnerability in 2016, but women had a lower decrease in vulnerability from 2016 to 2019. In the
color/ethnicity subgroup, Indigenous people were those with higher vulnerability in both years,
whereas Asian people were those with smaller vulildsaleven if they were the only subgroup with
an increase in vulnerability between the two years. In the age groups, the vulnerability differences
among them are smaller than the individbased results, with young people again with the largest
vulneralility in the labor market. Among the area type and states subgroups, the patterns are similar
to those from the individuddased index. Households in rural areas have the greatest vulnerability
degree, around 70 in both years, and the northern and noetimeatates are also those with the

highest vulnerability.

Alternatively, to better understand the change patterns among the Bigtee2 and Figure 3
exhibit the association of the degree of vulnerability in 2016 and the changes between 2016 and 2019
for the individual and householthased indexes, respectively. In the individdrsed outcomes
(Figure 2), states with the lowest vulnerability degrees in 2016 are associated with indreases
vulnerability in 2019, and states with the largest vulnerability degrees in 2016 are associated with
decreases in vulnerability between the years, although the decreases were never superior to 2
vulnerability degree points. In the househblited indexesults Figure 3), there is no clear

correlation: almost all states had a small decrease from 2016 to 2019.
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Table4 - Changes in degree of vulnerability between 2016 and 2019

Individuatbased Householdbased

2016 2019 2016 2019
Variables Fz SE FZ SE Abs. Change Rel. Change FZ SE FZ SE Abs. Change Rel. Change
Total 64.98 0.002 65.32 0.002 0.35 1.01 53.07 0.002 51.95 0.002 -1.12*** 0.98
Gender
Women 63.41 0.002 64.20 0.002 0.79*** 1.01 53.06 0.002 52.07 0.002 -0.99*** 0.98
Men 66.29 0.002 66.32 0.002 0.04 1.00 53.07 0.002 51.82 0.002 -1.25*** 0.98
Color/Ethnicity
White 57.42 0.003 58.25 0.002  0.83** 1.01 47.11 0.002 46.18 0.002 -0.92*** 0.98
Asian 49.52 0.016 57.23 0.016  7.72** 1.16 44.13 0.018 46.28 0.016 2.15 1.05
Black 70.19 0.003 69.31 0.003  -0.88* 0.99 54.44 0.005 53.35 0.004  -1.09* 0.98
Brown 71.57 0.002 70.94 0.002 -0.63*** 0.99 58.43 0.002 56.75 0.002 -1.68*** 0.97
Indigenous 70.94 0.021 73.50 0.015 2.56 1.04 62.11 0.020 60.63 0.018 -1.48 0.98
Age
18- 25 68.45 0.002 69.82 0.002  1.37*** 1.02 50.02 0.002 49.99 0.003 -0.03 1.00
26-35 61.16 0.002 61.96 0.003 0.8** 1.01 49.43 0.002 48.51 0.003 -0.92*** 0.98
36- 65 65.62 0.002 65.30 0.002  -0.319 1.00 48.11 0.002 47.14 0.002 -0.98*** 0.98
Area type
Urban 62.23 0.002 62.75 0.002 0.51* 1.01 50.11 0.002 49.12 0.002 -0.99*** 0.98
Rural 83.36 0.002 83.11 0.002 -0.25 1.00 70.54 0.003 69.46 0.003 -1.08*** 0.98
States
RO 69.97 0.008 68.81 0.008 -1.16 0.98 58.45 0.009 56.12 0.009  -2.33* 0.96
AC 70.45 0.010 72.52 0.008 2.07 1.03 64.54 0.011 63.23 0.009 -1.31 0.98
AM 73.74 0.007 74.65 0.007 0.91 1.01 66.19 0.007 65.15 0.007 -1.04 0.98
RR 66.73 0.014 68.20 0.014 1.47 1.02 60.12 0.012 58.90 0.013 -1.23 0.98
PA 77.09 0.006 75.89 0.006 -1.2 0.98 66.29 0.006 65.25 0.006 -1.04 0.98
AP 70.61 0.017 70.77 0.012 0.16 1.00 66.10 0.015 60.85 0.015 -5.25* 0.92
TO 67.95 0.010 67.86 0.009 -0.1 1.00 57.95 0.009 55.61 0.011  -2.34* 0.96
MA 79.79 0.004 78.77 0.004  -1.02* 0.99 70.42 0.005 68.99 0.005 -1.43* 0.98
PI 76.18 0.008 75.89 0.008 -0.29 1.00 63.75 0.010 62.44 0.009 -1.31 0.98
CE 74.09 0.005 73.27 0.005 -0.83 0.99 62.86 0.005 60.74 0.006 -2.12*** 0.97
RN 71.05 0.009 71.84 0.012 0.79 1.01 58.77 0.009 58.47 0.012 -0.3 0.99
PB 73.29 0.007 73.23 0.009 -0.06 1.00 61.76 0.008 60.55 0.009 -1.21 0.98
PE 71.80 0.008 71.24 0.008 -0.56 0.99 63.13 0.007 60.12 0.008 -3.02*** 0.95
AL 75.36 0.007 74.44 0.007 -0.92 0.99 64.57 0.006 63.79 0.007 -0.77 0.99
SE 73.86 0.011 73.99 0.009 0.13 1.00 62.86 0.009 61.64 0.009 -1.22 0.98
BA 74.23 0.006 75.00 0.006 0.77 1.01 62.32 0.006 62.13 0.007 -0.19 1.00
MG 65.50 0.006 65.45 0.005 -0.05 1.00 50.27 0.005 48.84 0.005 -1.43** 0.97
ES 64.85 0.007 64.94 0.007 0.09 1.00 53.17 0.006 50.51 0.007 -2.66*** 0.95
RJ 61.02 0.005 61.84 0.005 0.82 1.01 49.82 0.004 49.82 0.004 0.01 1.00
SP 57.28 0.005 59.18 0.005 1.9%* 1.03 44.83 0.005 44.80 0.005 -0.03 1.00
PR 60.35 0.005 60.66 0.005 0.31 1.01 46.59 0.005 45.41 0.005 -1.18 0.97
SC 55.79 0.005 55.16 0.005 -0.63 0.99 41.09 0.005 38.31 0.005 -2.79** 0.93
RS 59.15 0.005 58.76 0.006 -0.39 0.99 44.13 0.006 42.74 0.006 -1.38 0.97
MS 64.27 0.007 62.92 0.008 -1.35 0.98 47.88 0.008 46.41 0.008 -1.47 0.97
MT 64.69 0.007 63.23 0.007 -1.46 0.98 50.90 0.008 48.50 0.007  -2.4** 0.95
GO 65.20 0.006 64.00 0.006 -1.2 0.98 51.49 0.006 48.54 0.006 -2.95*** 0.94
DF 53.75 0.011 55.67 0.011 1.92 1.04 45.70 0.008 43.94 0.008 -1.76 0.96

Notes:Linearized standard errors (SE) considering the survey design. Significance levels: *p < 0.1; **p < 0.05; ***p < 0.0&rg-Z re
to the average fuzzy estimatiof@r state abbreviations, s€able & in the Appendix.
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3.4.2 Changes in deprivations by indicator and subcategories

This subsection analyzes changes in the indicators and their subcategories between 2016 and
2019. The analysis is complementary to the previous subsection as it shows the results in a dashboard
format as an alternative for the composite indeXebleSpr esent s the indicato
Individual-based Index, antlable6 for the Householdbased Index. These tables detail the indicators

by showing their mean, deprivation scores, and changes between 2016 and 2019.

In Table5, theSchool achievemeid the only indicator that improved between 2016 and 2019.
The average years of education additional to high school increased from 1.6 years to 2.2 years, and
the deprivation scores decreased from 43.8% to 39.8%. FDeftrévation on employmerthe tatbe
has only deprivation shares because the indicators and their subcategories are binary. These
deprivation shares increased in all subcategories except in the employed without prégudéisold
dependency raticeveals that the share of people withoabime in each household was almost stable
in the period, although the deprivation score increased 0.45 pp. Finallpctmadindicator shows

that the total income increased slightly.

Taking these outcomes together, | observe that three patterns standirstiteducation
improvements appear to be resilient to economic stagnation and decreased public spending. Second,
even if, on average, the education level increased, this was not reflected in employment
improvements, as employment precarity and othearlatarket deprivations increased in the period.
There was an expansion not only in informality, excessive working hours with underpayment or
without pay, and underemployment, but also in unemployment, discouraged people, and people
without the possibilityto search or/and start a new job. Third, the fact that other sources increased

proportionally more than wages is also an indication of labor market precarity.
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Table5 - Changes by indicator in the Individda@sed Index betwee®26 and 2019

Indicators and Subcategories Mean Abs. Rel. — Depriv. (%) Abs. Rel.
2016 2019 Change Change 2016 2019 Change Change

School achievement

Total 1.606 2.154 0.548** 1341 43.83 39.75 -4.08*** 0.91

Deprivation onemploymerit

Total - - - - 49.55 52,74 3.19*** 1.06

Informality - - - - 37.84 40.02 2.18*** 1.06

Employment without pay - - - - 1.43 1.28 -0.15%* 0.90

Underemployed - - - - 430 6.01 1.71% 1.40

Work excessive hours with

underpayment or in unpaid works ) ) ) ) 14.43 15.00 0.56* 1.04

Unemployed - - - - 10.14 10.87 0.73*** 1.07

Discouraged - - - - 255 3.68 1.13*** 1.44

Looking for a job but not available - - - - 0.11 0.11 0.00 0.99

Not looking for a job buavailable - - - - 0.64 0.82 0.18*** 1.28

Not looking for a job and not

available but would like to work - - - - 075 081 006 108

Household dependency ratio

Total 0.351 0.351 0.000 1.000 8.97 9.42 0.45* 1.05

Incomeé

Total 2005.62 2049.58 43.96 1.022 31.60 34.06 2.46*** 1.08

Wage 1870.13 1896.63 26.49 1.014 - - - -

Other source’s 135.49 15296 17.47 1.129 - - - -

Notes: Depriv. (%) refers to deprivation scores of each subcategory with respect to the expanétrddaliorhe results

are only available for the deprivation share because the subcategories are binary indicators. 2. Monthly real individual
income in November 2019 Brazilian Reals. 3. Other sources subcategory includes social programs, pension and
unempbyment benefits, rental income, financial earnings, and scholarships.

In Table6, School achievemeanhdincomemproved between 2016 and 2019. Witthie former
indicator, the household average share of people in the expanded labor force with less than secondary
education decreased from 47.5% to 42.9 %, and the share of households with all its expanded labor
force deprived in education decreased S4gpart of theSchool achievemeint the householdbased
Index, children outside school also decreased. The household average number of children outside
school reduced from 0.04 to 0.03, and the share of households with children outside school fell from
3.7% to 2.7%. As for théncomeindicator, the total household per capita income increased 86.19
Brazilian Reals (BRL), 55.01 BRL of which came from the household wage income per capita. The
Incom& s t ot al deprivation share practically rem
Like in the individualbased index, th®eprivation on employmenhdicator worsened. The
household total share of deprived people in the expanded labor force expanded from 51.2% to 54.2%,

and the share of households that have all the expanded labor forceedepdreased 2.2 pp.
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However, one positive outcome is that households with at least one child or adolescent in child labor
decreased from 5.2% to 4.1%. Finally, even if the mean dfittusehold dependency rastightly

decreased, its deprivation scoranginally increased.

Therefore, we can observe that more families are in extreme deprivation in most employment
related indicators, which indicates that the labor market became more precarious in the period.
Considering that thelousehold dependency rastightly decreased and the household income per
capita raised, families probably have more members who can help financially. However, the rise was

not large, especially if we consider tiprivation on employmemtorsened in the period.

Table6 - Changes by indicator in the Househblased Index between 2016 and 2019

Mean Abs. Rel. Depriv. (%)  Abs. Rel.
2016 2019 Change Change 2016 2019 Change Change

Indicators and Subcategories

School achievement

Total 0.475 0.429 -0.046** 0.903 35.88 30.87 -5.01*** 0.86
Children outside schobl 0.040 0.029 -0.011*** 0.733 3.65 2.74 -0.91** 0.75
Deprivation on employment

Total 0.512 0.542 0.030*** 1.058 36.68 38.88 2.2*** 1.06
Informality 0.325 0.327 0.002 1.007 - - - -
Employment without pay 0.013 0.012 -0.001***  0.892 - - - -
Underemployed 0.045 0.061 0.017***  1.376 - - - -

Work excessive hours with

underpayment or in unpaid works

Unemployed 0.100 0.109 0.009***  1.092 - - - -
Discouraged 0.026 0.039 0.013**  1.499 - - - -
Looking for a job but not available  0.001  0.001 0.000 1.071 - - - -
Not looking for a job but available 0.007 0.009 0.002**  1.286 - - - -

Not looking for a job and not
available but would like to work

0.153 0.157 0.004* 1.025 - - - -

0.009 0.010 0.001** 1.118 - - - -

Child labo? 0.052 0.041 -0.01**  0.799 - - - -
Household dependency ratio

Total 0.415 0.411 -0.005** 0.989 13.20 13.42 0.22 1.02
Incomé

Total 1318.15 1404.34 86.19***  1.065 29.66 29.26 -0.41 0.99
Wage 1065.72 1120.73 55.01* 1.052 - - - -
Other sources 214,21 243.88 29.67**  1.139 - - - -

Notes: Depriv. (%) refers to deprivation scores of each subcategory regarding households with at least onetperson in
expanded labor force. 1. Household average number of children and adolescents outside school. 2. Only the Mean results
are available because | count all the subcategories to calculate the deprivation scores of households with all their expanded
labor force deprived. 3. Household average number of children and adolescents in child labor condition as defined by
IBGE (2019). 4 Monthly real household income per capita in November 2019 Brazilian Reals.
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3.4.3 Determinants of multidimensionalvulnerability

To complement the previous analyzes, | now use Ordinary Least Squares (OLS) regressions to
examinatepotential demographic and geographic determinants of vulnerability. The intention is not
to find causality but to get some evidence on thlesslhmongthe variables and show a simple example
of how studies can use the vulnerability indeXesle7 presents the regression outcomes separately
for each year and pooled. | also include interactions between gender and color/ethnicity, and, in the
pooled regression, interaction with years to see if the differences between the years are statistically

significant.

For both years, the outcomes are cstesit with those of subsecti@¥.1 For instance: Black,
Brown, and Indigenous people have a stronger positive link with vulnerability degree compared to
White and Asian people; in relation to urban areas, rural areas have a much stronger positive
association with vulnerability; age has a positive relation to vulnerability; and, except for the
Northeastern region, all the other regions have a weaker linklt@rability with respect to the
Northern region. Moreover, even if females have a smaller association to vulnerability than males,

female household heads have a higher link to vulnerability.

Regarding the interaction between gender and color/ethridgiigk Female are the only group
with a statistically significant positive coefficient. This means that they have a higher link to
vulnerability than White Male. Concerning the interaction with years, they show that compared to
White people, the associatitm vulnerability decreased between the years for the Black and Brown
people. On the other hand, the link to vulnerability increased for Asian people compared to White,
but Asian people still have a smaller coefficient than White. For -imedeled househdd the
vulnerability is even smaller in relation to femddeaded households in 2019. Finally, the link to

vulnerability was reduced for the age variable and increased for the household size.
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Table7 - Regression outcomes
y = Fuzzy vulnerability degree

Variables 2016 SE 2019 SE Pooled SE
Gender (base = Male)

Female -0.0203 0.0024***  -0.0160 0.0027**  -0.0203 0.0024***
Color/ethnicity (base =White)

Black 0.0957 0.0047*+*  0.0801 0.0042**  0.0957 0.0047***
Asian -0.0872 0.0210***  -0.0182 0.0179 -0.0872  0.0210***
Brown 0.0966 0.0031**  0.0838 0.0030***  0.0966 0.0031***
Indigenous 0.0762 0.0182**  (0.0883 0.0158***  (0.0762 0.0182***
Not declared 0.3654  0.0470**  -0.0924 0.1086 0.3654  0.0470***
Household head gender (base = Female)

Male household head -0.0162 0.0022***  -0.0254 0.0021***  -0.0162 0.0022***
Age -0.0105 0.0005***  -0.0125 0.0004*+*  -0.0105 0.0005***
Squared age 0.0002 0.0000***  0.0002 0.0000***  0.0002 0.0000***
Regions (base = Northern)

Northeastern 0.0195 0.0039***  0.0183 0.0039***  0.0195 0.0039***
Centralwestern -0.0568 0.0040***  -0.0501 0.0042***  -0.0568 0.0040***
Southeastern -0.0547 0.0045***  -0.0644 0.0045***  -0.0547 0.0045***
Southern -0.0550 0.0048***  -0.0608 0.0048***  -0.0550 0.0048***
Area type (base = Urban)

Rural 0.1683  0.0025**  0.1659 0.0024**  0.1683 0.0025***
Household size 0.0585 0.0019***  0.0647 0.0027***  0.0585 0.0019***
Squared household size -0.0025 0.0002***  -0.0031 0.0003***  -0.0025 0.0002***
Year (base = 2016)

2019 0.0413  0.0138***
Interactions (base = White Male)

Female x Black 0.0100 0.0056* 0.0096 0.0053* 0.0100 0.0056*
Female x Asian 0.0256 0.0274 -0.0065 0.0228 0.0256 0.0274
Female x Brown 0.0035 0.0032 0.0040 0.0035 0.0035 0.0032
Female x Indigenous 0.0141 0.0267 0.0073 0.0201 0.0141 0.0267
Female x Not declared -0.0778 0.1528 0.0054 0.1451 -0.0778 0.1528
Interaction with years (base =2016)

2019 x Female 0.0043 0.0037
2019 x Black -0.0156  0.0063**
2019 x Asian 0.0691 0.0276**
2019 x Brown -0.0128 0.0043***
2019 x Indigenous 0.0122 0.0241
2019 x Not declared -0.4578 0.1183***
2019 x Male household head -0.0092 0.0030***
2019 x Age -0.0020 0.0006***
2019 x Squared age 0.0000  0.0000***
2019 x Northeastern -0.0011 0.0055
2019 x Centralvestern 0.0066 0.0058
2019 xSoutheastern -0.0097 0.0064
2019 x Southern -0.0058 0.0068
2019 x Rural -0.0024 0.0035
2019 x Household size 0.0062 0.0032*
2019 x Squared household size -0.0005 0.0003
2019 x Female x Black -0.0004 0.0077
2019 x Female Asian -0.0321 0.0356
2019 x Female x Brown 0.0005 0.0047
2019 x Female x Indigenous -0.0068 0.0334
2019 x Female x Not declared 0.0832 0.2107
Constant 0.6156 0.0101**  0.6568 0.0094***  0.6156 0.0101***
Observations 214,837 215,339 430,176

R-squared 0.1650 0.1576 0.1613

F test 721.9 662 675.9

Notes:Linearized standard errors (SE) considering the survey design. Significance levels: *p < 0.1; **p < 0.05; ***p < 0.01.
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35 Conclusion remarks

This chapter represents the first effort to create aggregaiélimensional vulnerability measures
that consider people inside and outside the labor market. One of the innovations is the hdasehbld
index, which creates fuzzy indicators that represent how much a family is vulnerable depending on the
share of dprived people within households. The study applies the LMVIs to the Brazilian context and

compares the results between 2016 and 2019

The period covered in this chapter had large transformations in the labor market due to economic and
political crises antheffective public policies. The outcomes here confirm this unfavorable development,
as they reveal that the average degree of vulnerability was high and had a slow change between the years
In effect, the deprivation score considering all the indicatacs their subcategories is higher than
looking only to informality or unemployment alone. This means that precarity and labor underutilization

situations did not improve in the period.

More specifically, in the individuabased index, vulnerability increasan most subgroups, or they
had statistically nowsignificant changes. Whereas in the housebalsed index, the vulnerability
slightly decreased for most subgroups, which indicates that fewer families have most of their members
in the expanded labor fazdeprived. However, the changes were slow for most subgroups, especially if

we consider that the deprivation on employment dimension worsened in the period.

Although the vulnerability is high in general, the outcomes and changes are heterogeneous between
and within subgroups. What is common between the two indexes is that, within subgroups, the most
vulnerable are people from rural areas, from the north and northeast states, Black, Brown, and Indigenous
people, and young adults. These outcomes confirmsihal inequalities patterns in Brazil, as | also show

in Chapter 1 and Chapter 2.

115



Other conclusions when looking at the dashboard of indicators are the following. Compared to the
other dimensions, education appears to be resilient to a period of ecotegnition and reduction in
education public spending. Moreover, even if education levels improved, this was not reflected on
employment indicators, as precarity and other labor market deprivations increased in the period. Lastly,
the fact that the rise imther sources of income is proportionally higher compared to wages also indicates

labor market precarity.

Finally, in the same way as the dimensions of multidimensional poverty analysis, the dimensions of
the LMVIs represent different established poliggbdtes. Although it is not possible and not in the
chapter's scope to cover each of these dimensions in detail, one of the main usefulness of the proposec
indexes is that they identify which subgroups have kabarket overlapping deprivations and which
subgroups have families in extreme vulnerability. Therefore, they can also be helpful for policy purposes,
as policymakers can define priorities more effectively and analyze if public policies have been
successful. Moreover, studies can also apply the aslexestimate policy impacts on the labor market
in a broader way. In that sense, an important contribution of the indexes is that they do not leave people
behind, as they include people inside and outside the labor market. Particularly, the indexésade no
women behind because they involve people that would like to work but cannot search for or/and start a
paid job because they must dedicate themselves to unpaid domestic and care work or are considered toc

young or old to get a job.

116



References

Aina, C., Baici, E., Casalone, G., & Pastore, F. (20B1g.determinants of university dropout: A review
of the socieeconomic literature. SociBconomic Planning Sciences, 101102.

Alkire, S., Oldiges, C., & Kanagaratnam, U. (2021). Examimmgtidimensional poverty reduction in
India 2005/62015/16: Insights and oversights of the headcount ratio. World Development, 142,
105454.

Alkire, S., Roche, J. M., Ballon, P., Foster, J., Santos, M. E., & Seth. S. (2015). Multidimensional poverty
measurment and analysis. Oxford University Press, USA.

Al Masri, D., Flamini, V., & Toscani, F. (2021Jhe shorterm impact of Covidl9 on labor markets,
poverty and inequality in Brazil. IMF Working Paper No. 2021/066.

Betti, G., & Lemmi, A. (Eds.), (2021). Aalysis of SocieEconomic Conditions: Insights from a Fuzzy
Multi-dimensional Approach. Routledge.

Betti, G., Gagliardi. F., Lemmi, A., & Verma, V. (2015). Comparative measures of multidimensional
deprivation in the European Union. Empirical Economics349(0721100.

Burchell, B., Sehnbruch, K., Piasna, A., & Agloni, N. (2014). The quality of employment and decent
work: definitions, methodologies, and ongoing debates. Cambridge journal of economics, 38(2),
459477.

Card, D. (1999). The causal effect afueation on earnings. In O. Ashenfelter and D. Card (Eds.),
Handbook of Labor Economics, Volume 5, pp. 1i8863. New York: NortkHolland.

Diris, R., & van Vliet, O. The relation between skills and job security: International evidence from
PIAAC. The Intenational Centre for Economic Analysis (ICEA) Working Paper.

Duryea, S., Lam, D., & Levison, D. (2007). Effects of economic shocks on children's employment and

schooling in Brazil. Journal of development economics, 84(1)2148

117



Dutta, I., Nogales. R., &alonetzky, G. (2021). Endogenous weights and multidimensional poverty: A
cautionary taleJournal of Development Economics. 151, 102649.

Dymski, G. (2007). Excluséo e eficiéncia: a transformacéo global do core banking, um estudo de caso
sobre o Brasil.Sistema Financeifama analise do setor bancéario brasileRio de Janeiro:
Elsevier, 258283.

Espino, A., & de los Santos, D. (202l.abor marlets and informal work in the global south. In G. Berik
& E. Kongar (Eds.). The Routledge Handbook of Feminist Economics. (pe2®8Routledge.

EspinozaDelgado, J., & Klasen, S. (2018). Gender and multidimensional poverty in Nicaragua: An
individual based approachVorld Development. 110, 46491.

Freire, D. G., & Saboia, J. (2021). Determinantes para a condicdoerandos jovens brasileiros: uma
analise desagregada de inativos e desocupBdosomia e Sociedade, 30, 8344.

Gonzalez, P., Sehnbruck., Apablaza. M., Méndez Pined®., & Arriagada. V. (2021). A
multidimensional approach to measuring quality of employment (QoE) deprivation in six central
American countries. Social Indicators Research. 158(1),12Q7

Harmon, C., Oosterbeek, H., & Walk |. (2003). The returns to education: Microeconomics. Journal of
economic surveys, 17(2), 1-156.

Hijzen, A., & Menyhert, B. (2016). Measuring Labour Market Security and Assessing its Implications
for Individual WellBeing. OECD Social, Employment aiigration Working Papers No. 174.

IBGE. (2021). Desempregtstituto Brasileiro de Geografia e EstatistiRatrieved January 31, 2022.
from https://www.ibge.gov.br/explica/desemprego.php.

IBGE. (2021). Rendimento de todas as fontes 2020: PNAD Contimstduto Brasileiro de Geografia
e Estatistica.

IBGE. (2020). Indicadores: Pesquisa Nacional por Amostra de Domicilios Continua Quarto Trimestre

de 2019. Instituto Brasileiro de Geografia e Estatistica.

118



IDB. (2017). Better Jobs Index: An employment comdlisi index for Latin America. Technical Note n.
1326.Inter-rAmerican Development Bank.

ILO. (2018). Decent work and the sustainable development goals: A guidebook on SDG labour market
indicators.

ILO. (2016). Key indicators of the labour market (9th ed.). International Labour Organization.

ILO. (2013). Decent work indicators: Guidelines for producers and users of statistical and legal
framework indicatorsinternational Labour Organization.

Kassouf A. L. (2007). O gue conhecemos sobre o trabalho infantil? Nova economia, 135823

Krein, J. D.; Abilio. L.; Freitas. P.; Borsari. P.; & Cruz. R. (2018). Flexibilizacdo das relacdes de trabalho:
inseguranca para os trabalhadores. In: Krein. J.; Gimdhe Santos. A. (Orgs.). Dimensdes
criticas da reforma trabalhista no Bragilg. 95123).Campinas: Curt Nimuendaju.

Moraes, A. G. E. D., & Belluzzo, W. (2014). O diferencial de desempenho escolar entre escolas publicas
e privadas no BrasiNova econmia, 24, 409430.

Mussida, C., Sciulli. D., & SignorellM. (2019). Secondary school dropout and work outcomes in ten
developing countries. Journal of Policy Modeling. 41(4),-587.

Nussbaum, M. C. (2001). Women and human development: The capabifipesach (Vol. 3).
Cambridge University Press.

OECD (2014). Employment outlook 2014. Paris: OECD Publishing.

OPHI & UNDP (2021). Global multidimensional poverty index 2019: Unmasking disparities by
ethnicity, caste and gender. Oxford Poverty and Human Dewvent Initiative and United Nations
Development Programme. Retrieved February, 2022, from https://ophi.org-uk/wp
content/uploads/UNDP_OPHI_GMPI_2021 Report_Unmasking.pdf.

Saboia, J., Hallak Neto. J., Simdés, & Dick. P. C. (2021). Mercado de traball®alarieminimo e

distribuicdo de renda no brasil no passado recente. Revista de Economia Contemporanea, 25.

119



Santos, M. E., & Villatoro. P. (2018). A multidimensional poverty index for Latin America. Review of
Income and Wealtt64(1), 5282.

Sen, A. K., Dgelopment as Freedom (1999). Oxford University Press. Oxford.

Sehnbruch, K., Gonzéalez. P., Apablakh, Méndez. R., & Arriagada. V. (2020T.he Quality of
Employment (QoE) in nine Latin American countries: A multidimensional perspective. World
Development127, 104738.

Sehnbruch, K. (2008). From the quantity to the quality of employment: An application of the capability
approach to the Chilean labour market. In Comin. F., Qizilbash. M. & Alkire. S. (Eds.), The
Capability Approach: Concepts. Measures anglisptions (pp. 561596). Cambridge University
Press.

Van Gyes, G., & Szekér, L. (2013). Impact of the crisis on working conditions in Europe.

Vieira, F. S. (2020). Gasto federal com politicas sociais e os determinantes sociais da saude: para onde

caminhamos®aulde em Debate. 44, 9981.

120



Appendix

Table Al- Demographic characteristics per year
Population share (%)
2016 2019
Total Individual Household Total Individual Household

Gender

Women 51.69 45.62 50.95 51.99 47.08 51.32
Men 48.31 54.38 49.05 48.01 52.92 48.68
Color/Ethnicity

White 44.68 44.90 44.05 42.66 42.29 41.97
Asian 0.53 0.56 0.52 0.63 0.66 0.60

Black 7.66 8.55 7.75 9.12 10.24 9.30

Brown 46.87 45.74 47.42 47.23 46.44 47.76
Indigenous 0.25 0.25 0.26 0.35 0.37 0.36

Age

18- 25 12.26 18.94 13.36 12.03 18.79 13.20
26-35 15.30 26.48 16.74 14.42 24.74 15.88
36-65 3751 54.57 38.11 38.85 56.48 39.82
Area type

Urban 85.18 87.02 85.54 85.68 87.34 86.11
Rural 14.82 12.98 14.46 14.32 12.66 13.89
States

RO 0.83 0.80 0.85 0.84 0.80 0.85

AC 0.41 0.35 0.42 0.41 0.37 0.42

AM 1.86 1.74 1.96 1.90 1.82 2.01

RR 0.23 0.21 0.24 0.26 0.26 0.27

PA 4.05 3.88 4.21 4.09 3.80 4.25

AP 0.39 0.34 0.40 0.40 0.38 0.42

TO 0.74 0.68 0.74 0.74 0.68 0.73

MA 3.38 2.93 3.38 3.36 2.95 3.38

Pl 1.59 1.55 1.59 1.56 1.55 1.58

CE 4.38 4.03 4.33 4.36 4.16 4.34

RN 1.67 1.61 1.67 1.67 1.63 1.68

PB 1.92 1.78 1.88 1.91 1.74 1.86

PE 4.56 412 4.46 4.53 4.18 4.42

AL 1.61 1.35 1.53 1.59 1.32 1.50

SE 1.09 1.05 1.09 1.10 1.05 1.10

BA 7.17 7.29 7.23 7.09 7.03 7.03

MG 10.15 10.62 10.17 10.10 10.43 10.12
ES 1.89 1.90 1.89 1.92 1.97 1.93

RJ 8.29 7.99 8.02 8.24 8.06 8.06

SP 21.88 23.16 22.12 21.92 23.33 22.15
PR 5.46 5.64 5.46 5.45 5.51 5.42

SC 3.36 3.44 3.29 3.41 3.50 3.33

RS 5.48 5.77 5.37 5.42 5.47 5.22

MS 1.28 1.32 1.31 1.29 1.33 1.32

MT 1.62 1.58 1.63 1.64 1.67 1.67

GO 3.29 3.37 3.32 3.35 3.44 3.40

DF 1.41 1.50 1.45 1.44 1.57 1.50

Notes:For state abbreviations, s€able 2.
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Table A21 Regions, and State abbreviations

Regions States
Northern RO = Rondbnia; AC = Acre; AM = Amazonas; RR = Roraima; PA = Para; AP = Amapa; TO = Tocantins
Northeastern MA = Maranh&o; Pl = Piaui; CE = Ceara; RN = Rio Grande do Norte; PB = Paraiba; PE = Pernambuco;

Alagoas; SE = Sergipe; BA = Bahia.

Southeastern MG = Minas Gerais; ES = Espirito Santo; RJ = Rio de Janeiro; SP = Sdo Paulo.
Southern PR = Paran&C = Santa Catarina; RS = Rio Grande do Sul.

Centralwestern MS = Mato Grosso do Sul; MT = Mato Grosso; GO = Goias; DF = Distrito Federal

122



	Acknowledgements
	Contents
	Introduction
	References

	Chapter 1
	1.1 Introduction
	1.2 Methodology and data
	1.2.1 Empirical strategy
	1.2.1.1 The Alkire-Foster method
	1.2.1.2 The Fuzzy-Set approach

	1.2.2 Data
	1.2.2.1 Household expenditure survey
	1.2.2.2 Data on access to health care and risk ratio by age and gender
	1.2.2.3 Legal measures of social distancing and mobility indexes
	1.2.2.4  COVID-19 indicators
	1.2.2.5 Descriptive statistics

	1.2.3 Multidimensional Poverty Indexes: defining the scope

	1.3 Results
	1.3.1 Multidimensional poverty analysis
	1.3.2 The link between the Multidimensional Poverty Indexes and COVID-19 deaths

	1.4 Concluding remarks
	References

	Chapter 2
	2.
	2.1 Introduction
	2.2 Data and methodology
	2.2.1 The Brazilian Household Budget Survey
	2.2.2 Multidimensional poverty measures
	2.2.2.1 The Alkire-Foster method
	2.2.2.2 The fuzzy set approach

	2.2.3 Measures of inequality among the poor
	2.2.4 Intracouple Gender Gap Indexes

	2.3 Indexes, dimensions, and indicators
	2.3.1 The Standard Multidimensional Poverty Index
	2.3.1.1 Education
	2.3.1.2 Health and food security
	2.3.1.3 Living standards

	2.3.2 The Occupation-Resources Index
	2.3.2.1 Occupation
	2.3.2.2 Resources

	2.3.3 Descriptive statistics

	2.4 Results
	2.4.1  Estimations for the whole population: intrahousehold perspective
	2.4.1.1 Multidimensional poverty
	2.4.1.2 Inequality among the poor

	2.4.2 Estimations for household heads: interhousehold perspective
	2.4.3 Estimations for couples: intracouple perspective

	2.5 Conclusion remarks
	References
	Appendix

	Chapter 3
	3.
	3.1 Introduction
	3.2 Data and Methodology
	3.2.1  Data
	3.2.2  The fuzzy set approach

	3.3 Constructing the Labor Market Vulnerability Indexes (LMVI)
	3.3.1  Education
	3.3.2  Employment
	3.3.3  Income

	3.4 Results
	3.4.1  Changes in multidimensional vulnerability
	3.4.2  Changes in deprivations by indicator and subcategories
	3.4.3  Determinants of multidimensional vulnerability

	3.5 Conclusion remarks
	References
	Appendix


