ISCTE 2 1UL
REPOSITORIO

INSTITUTO UNIVERSITARIO DE LISBOA

Repositério ISCTE-IUL

Deposited in Repositdrio ISCTE-IUL:
2019-03-28

Deposited version:
Pre-print

Peer-review status of attached file:
Unreviewed

Citation for published item:

Fernandes, C., Crespo, N. & Simdes, N. (2017). Poverty, richness, and inequality: evidence for
Portugal using a housing comfort index. Journal of Economic and Social Measurement. 41 (4), 371-
394

Further information on publisher's website:
10.3233/JEM-170437

Publisher's copyright statement:

This is the peer reviewed version of the following article: Fernandes, C., Crespo, N. & Simdes, N.
(2017). Poverty, richness, and inequality: evidence for Portugal using a housing comfort index.
Journal of Economic and Social Measurement. 41 (4), 371-394, which has been published in final
form at https://dx.doi.org/10.3233/JEM-170437. This article may be used for non-commercial
purposes in accordance with the Publisher's Terms and Conditions for self-archiving.

Use policy

Creative Commons CC BY 4.0
The full-text may be used and/or reproduced, and given to third parties in any format or medium, without prior permission or
charge, for personal research or study, educational, or not-for-profit purposes provided that:

e a full bibliographic reference is made to the original source
¢ a link is made to the metadata record in the Repository
o the full-text is not changed in any way

The full-text must not be sold in any format or medium without the formal permission of the copyright holders.

Servicos de Informagdo e Documentagdo, Instituto Universitario de Lisboa (ISCTE-IUL)
Av. das Forgas Armadas, Edificio II, 1649-026 Lisboa Portugal
Phone: +(351) 217 903 024 | e-mail: administrador.repositorio@iscte-iul.pt
https://repositorio.iscte-iul.pt


https://dx.doi.org/10.3233/JEM-170437

Poverty, richness, and inequality: evidence for Portugal using a housing comfort

index

Cristina Fernandes*”, Nuno Crespo® and Nadia Simoes’

& Statistics Portugal (INE), National Accounts Defpaent, Lisboa, Portugal, Instituto Universitario de
Lisboa (ISCTE - IUL), Lisboa, Portugal Instituto Universitario de Lisboa (ISCTE - IUL), GSE

Business School Economics Department, BRU - IUki{l@gs Research Unit), Lisboa, Portugal.

With data for Portugal we propose an index of hagistomfort based on the Household Budget
Survey. This index covers housing and durable gapdsiped in two dimensions: basic comfort and
complementary comfort. Taking this index as stgrfioint we make two contributions. First we quantif
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1. Introduction

Theoretical and empirical attention to inequalipgverty, and more recently,
richness has been a dynamic research field in ¢beagnic literature [1,2]. Critical to
this emphasis is, obviously, the social importammfethese phenomena and the
consequent impact on policy agenda. The qualitythef policy decisions critically
depends on the correct evaluation and quantificatib the phenomena [3]. This is
usually grounded on well-established indicatorsefjuality and poverty (with the last
ones also adapted for the case of richness).

Measuring these phenomena implies a vast rangetbfadological options. One of
the most critical in this regard is the selectidthe indicator of resources. In developed
countries, where the majority of the empirical s#schave been carried out, income and
expenditure are the variables traditionally congde However, this is due mainly to
data restrictions as it is widely recognized thia¢yt are second-best proxies for
measuring these critical social dimensions. As eatggl by Cowell [1], wealth, lifetime
income, and income are, in that order, the mostwaate ones. Interestingly, this
guestion arises with different contours in low- amitddle-income countries, where
income and expenditure data are in many cases iaiaea hard and expensive to
collect, unreliable, or incomplete, thereby limgirthe ability to adequately capture
welfare trends.

Taking the considerations above into account, Momigyy et al. [4], Sahn et al. [5]
and Filmer et al. [6] proposed the consideratioarofisset based-approach. To that end,
they create asset indices capturing dwelling itfugsures, building materials, and
durable assets. These indices, extensively used #iese pioneering contributions, can

be seen as proxies for a household’s welfare, fongaealth, long-run economic status,



permanent income, capabilities, and living condii§7-12]* One important reason for
the recent popularity of this approach derives fitbin fact that, contrary to income or
expenditure data, there are large databases f@raeyears and countries regarding
asset ownership (e.g., USAID-sponsored Demogra@mnd Health Surveys). In
addition, in several developed countries, the malilmousehold budget surveys include
questions about this topic.

Of course, the consideration of asset indices asigs for wealth is not immune to
criticism. Two aspects are especially noteworthystF the data usually give us
information only on the presence of goods and mothe ownership, except for the
incurred expenditure in the reference period ofdimevey. Using the presence of goods
as a proxy for asset ownership has the underlyasgraption that the amortization of
debts arising from consumption credit is achievadthe short-term. Second, the
family’s preferences regarding, for instance, thaliy of the goods or the use of credit
are not available in the surveys and thereforenatéaken into account.

Even if we accept the gravity of these limitatioms,measurement of poverty,
richness, and inequality in terms of critical asgststill a valuable contribution to our
knowledge of well-being. In this context, specititation is usually given to housing
conditions since, as expressed by Navarro et 8], fiousing is undoubtedly one of the
main components of material well-being’ [p.597].eTidea that inequality, poverty, and
richness depend on many dimensions of human hfgduding income, but also other
aspects goes back to the seminal works by TowngetjdStreeten [15], and Sen [16]
and has recently received a great deal of attenfibe list of areas already studied is

long, covering dimensions such as health, educatioe use, water, and food, among

'For additional discussion on the roots of the abased approaches, see for instance Filmer et al.

[9] and Ward [12].



others. Housing conditions can be considered thr@rganalysis of this aspect and its
multiple facets alone or through its inclusion iangosite measures of well-being.
Studies that follow this second approach includejrstance, Young [17], Batana [18],
Gasparini et al. [19], and Yu [20].

The present paper belongs to the asset based appava, more specifically,
assumes that access to house-related assetsitisa dimension of well-being.More
specifically, we consider a new concept, which wsighate as “housing comfort”. In
this case the focus is put on house related vasabheaning that we try to capture, with
the highest possible level of detalil, the charasties and quality of the house in which
a household lives (both housing conditions and lWegare taken into consideration).
As occurs in the dominant literature, we deriveirghex to measure this concept. In
comparison to other asset indices, our indicater theo main differences. First, it is
built from a much larger set of housing feature=e(§icKenzie [8] for a proposal with
the highest degree of similarity to the one we @mnédere). On the other hand, it
excludes assets that are related to the house.

This study uses microdata from the Household Budgetvey for Portugal
(2005/2006) and proposes an index of housing cdrtfiat covers housing and durable
goods grouped in two dimensions: basic comfort@mplementary comfort. Based on
this index we establish two additional goals. Fiwgt characterize housing comfort in
Portugal through measures of poverty, richness, iapquality based on a wealth

measure. Second, we identify the main determiraatofs of housing comfort.

“The literature analysing the level of deprivatiarffsred by households also gives this level of
attention to housing attributes [21-23]. Nevertksan this case, the analysis is concerned wiHabk

of access to basic conditions.



Portugal is a very interesting case study becdusemong the European countries
with the highest levels of income inequality andrgrty. According to the European
Union Statistics on Income and Living Condition®&J(SILC), in 2013 Portugal was the
second country in the EU-15 with the highest l@féhequality (5th in the EU-28) and
the fourth country in the EU-15 with the highestdkof poverty (9th in the EU-28).
Despite its importance and specificities, the Rprase case has received little attention
to date. Some studies have characterized poveirtg uscome or expenditure, such as
Rodrigues [24], Ferreira [25], Alves [26], Peiclilad. [27], Rodrigues et al. [28], and
Crespo et al. [29]. Nevertheless, knowledge abbetRortuguese case would benefit
from studies capturing other features of wealth.

The remainder of the paper is structured as folld®ection 2 presents the index
that supports the empirical analysis developedha study. Section 3 discusses the
measures of poverty, richness, and inequality imshy comfort. Section 4 presents the
econometric model, and Section 5 performs a seitginalysis. Section 6 has some

final remarks.

2. An index of housing comfort

2.1 Data

3Gini coefficient of equivalised disposable income.
“People at risk of poverty after social transfersffi point: 60% of median equivalised income

after social transfers).



Microdata from the Household Budget Survey (Inqoéais Despesas das Familias
— HBS) carried out in 2005/2006 by Statistics Pgatthas been used in this study. The
HBS is a large survey focusing on gathering infdroma from the Portuguese
households on income and expenditure as well aslelbidata about the characteristics
of the housing, the households, and the individuals

The Household Budget Surveys are among the mospredransive household
surveys applied in all Member States of the EU. pasicular version adopted in each
country contains some specific elements regardiegstructure and the group of topics
covered but is based on common methodological goeeprovided by Eurostat. For a
more detailed discussion of this survey see, fetaimce, the Methodological Manual
[30] or the Quality Report [31].

Concerning the Portuguese case, the HBS sampleomspased of 10,403
households and 28,359 individuals. The survey iso@ated to a questionnaire
including a log-book to be fulfilled by the selettprivate household. The information
includes the whole set of collective and individexlpenditures during two weeks.
Additionally, it is also collected (through inteewr) demographic data, income data and
data on non-frequent consumed goods and servicesthé sampling process,
representativeness of monetary expenditure by megra product class was assured,
through a strengthening of the sample in areas evihhen-response rates are more
frequent.

Initial data management and file creation was cetepl using Microsoft Excel
2010 from Microsoft Office Professional Plus 2020l software used in this paper
were run on a Toshiba Qosmio F750 laptop equippét an Intef Core™ i7-
2630QM CPU, running at 2.00GHz with 8GB of memomyth Windows 7 32-bit

Enterprise operating system.



In this study, the demographic unit is the housg&hdl'he corresponding
extrapolation coefficients are used as the weighginucture in determining the average
housing comfort for all the households based ors#mepling results. The use of simple
averages based on sample observations would nodrbect to make inferences about
the population given the characteristics of the @ani32] and the calibration process

associated with extrapolators [33].

2.2 Theindex

We start the empirical analysis by constructingiradex of housing comfort for
each householil(hereinafter designated H€'I;). This exercise is conducted through a
multidimensional indicator that includes two dimiems: basic comfort (i.e., housing
and durable goods vital to provide a minimum lesMelvell-being) and complementary
comfort (i.e., nonessential items). Within each aifethese dimensions three sub-
dimensions are considered: housing conditions, dtmld equipment, and
communication and leisure equipment. McKenzie [@earves that ‘the housing quality,
household infrastructure, and durable asset inglisdt..) are the assets most commonly
used in the literature when constructing proxigsifealth levels’ [p.251].

Table 1 presents the scores given to each elerrerur baseline scenario we
attribute a maximum score of 65 points to basic fooimand 35 to complementary

comfort, for a total of 100 points (the best poksdgituation).

[Insert Table 1]



We are aware that this is an inherently subjec@xercise, therefore requiring
sensitivity analysis in order to check the robussnef the conclusions. A preliminary
exercise in this direction will be conducted in &t 5.

Table 2 presents the effective (average) scoreghirseveral items of housing
comfort (disaggregation levels 1 — 4). Additionallyith the aim of facilitating the
interpretation of the results, column (3) shows rteos between these effective scores
and their potential maximum values (column (2),ahhtorresponds of course, for each

level of disaggregation, to the values alreadyetd in Table 1.

[Insert Table 2]

The evidence shown in Table 2 allows us to retaur fnain conclusions. First, the
overall index reaches on average only 58.04% ahagimum potential. Second, there
Is a considerable difference between the averayee Viar the Basic Comfort Index
(BCI) (44.96 out of 65.00 corresponding to a ratio ofld%) and the Complementary
Comfort Index ¢CI) (13.08 out of 35.00, corresponding to a ratio ©133%). Third,
using the disaggregation level 3, it is in the basimponent of comfort, more precisely
in the basic housing conditions and in the domesjigpment, that the highest shares of
comfort are found (81.11% and 71.48%, respectiveRgurth, the items with the
highest ratios between effective and potential es@re seen in electricity (99.67%),
refrigerator (99.01%), and piped water (98.49%)pthem included in th&C].

In order to get a more comprehensive perspectivénisriopic it is also interesting

to explore the distribution of the housing comiadex (Figure 1).

*The individual indices of housing comfort were eddted through Microsoft Office Excel 2007.

The distribution of the housing comfort index presel in Figure 1 was also obtained using this sarféw



[Insert Figure 1]

The housing comfort index leads to a distributionoge minimum value lies at
2.25 and the maximum at 94.83, with a mean of 5834we saw in Table 2) and a
standard deviation of 13.00. Approximately 20.0%hotiseholds show a comfort index

less than 50.0 while about 20.0% show comfort iesliabove 70.0.

3. Poverty, richness, and inequality in Portugal

3.1 Measures

To measure poverty and richness, we first nee@tio@ poverty and richness lines.
A poverty line separates the poor from the non-paile a richness line sets the limit
above which individuals are classified as rich. keg methodological option here is
between absolute or relative lines. In the firsdecthe thresholds are defined without
reference to the pattern prevailing in the sociétythe second case that reference is
taken into account and thus the poverty and richrgges correspond to a given
percentage of the average or median level of hgusamfort in society. Following the
most common option, we adopt a relative povertg () defining as poor a household
with a housing comfort index below a given propmntip) of the median of{CI. The
richness line §) is obtained in a symmetric way, a rich househm#thg one with a

value forHCI; above that threshold.
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We evaluate the incidence, intensity, and sevagityoverty through the well-
known P, proposed by Foster et al. [34]. Foe 0, the poverty incidence is measured
by the headcount index, applied to households, lwhiees us the percentage of poor
households compared to the total number of houdshdVitha = 1, the intensity of
poverty is obtained, measuring the amount of h@usomfort necessary to bring poor
households up to the poverty line, divided by titaltnumber of households. FoE 2,

a greater weight is assigned to larger deviation®rder to evaluate the inequality

among the poor, capturing the concept of povengsy. Therefore, we have:

Pe =25, (Z29)°, (@ 2 0) (1)

in which H is the number of poor households akdis the overall nhumber of
households.

Households at risk of povertydlRP) are obtained through the difference between
the poverty incidences calculated for two differpaverty lines: (iz =p x median; and
(i) z; = (p + k) x median.

Regarding the evaluation of richness, we can ceoercewith the appropriate
adaptations, indicators similar to those used e dhalysis of poverty to measure the
corresponding richness dimensions (which we wiligieate ast,, R;,and R, ). The

richness lined) is defined as:
6 = p X median + (1 — p). (2)

In conclusion, households are classified as haeimg of three possible housing

comfort statesy():
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1if HCI; < z (poor)
yi =1 21if z < HCI; < 6 (middle class). (3)
3if HCI; > & (rich)

Finally, inequality is measured through alternatindicators: the Theil measures

and the Gini index.

3.2 Evidence

The measures presented in Section 3.1 were apiétbrtuguese data and the

results are shown in the first column of Tabf 3.

[Insert Table 3]

In this analysis, the following values were consedefor the parameterg: =
0.75 andx = 0.05. The results show that poor households correspori®.41% of
the whole distribution, with comfort indices equalor less than 43.67, with an average
of 36.64. The average intensity of poverty, measimethe average deviation from the
poverty line, is, for these households, 0.0200, #ml inequality among the poor
households 0.0069. At the top of the distributitime rich households in housing

comfort make up 22.03% of all, with an average amiindex of 75.31. For these

®Evidence presented in this section was obtaineagusiicrosoft Office Excel 2007 and validated
through IBM SPSS Statistics 21 and STATA/SE versi@n In this last case, we used the INEQUALY

module for Stata by Van Kerm [35]. This module canegs a set of standard inequality measures.
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households, the average intensity of richnessO212 and the inequality among them
stands at 0.0031.

The middle classM () households in terms of housing comfort accoun6®©56%
of all households, with an average comfort indes@&P8.

Inequality in housing comfort, measured by the @mefficient, stands at 0.1263,
which suggests a quite homogeneous distributioms &hidence seems to be in line
with the Theil index (Theil T) and the mean log @&on (Theil L) results (0.0265 and
0.0297, respectively), the latter being more semgsib changes on housing comfort at
the bottom of the distribution, showing more indduawhereas the former gives
identical weights to the distances between the odmihdices across the entire
distribution.

In order to provide a more detailed perspectivdgld8 also shows, in columns (2)
and (3), the inequality, poverty, and richness messs applied t&CI andCCI. The
most remarkable result that emerges from this eweeis the greater levels of
inequality and poverty associated with/. For example, it is possible to see that the
incidence of poverty corresponds to 36.57% whencaesiderCCI and only 4.78%
whenBC(ClI is taken into account. Considering this eviderggether with the results for
inequality measures makes clear the existence ahugh more homogeneous

distribution in the case of basic comfort.

4. Model and results

In order to complement the descriptive analysisdaoted in Section 3, we now

investigate the most important determinant factdrisousing comfort statey;). Since
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this variable is classified into discrete categbtteat have an ordinal nature (1, 2, 3), the
ordered probit model is a fairly used framework][3Bhis model is based on a latent
measure of housing comfory;() — a continuous and unobserved variable — which ca
be defined as a linear function of the observedaggtory variablesX) and a random

error term £) normally distributed with zero mean and unit aace:

yi =BXi + & 4)

The value observed iy is determined by the value pf:

lif—o <y <

yi =q21fn <yi <, (5)
3ifp, <yj <o

in whichu, andu, are thresholds to be estimated.

The probabilities associated with the possible eslassumed by; are:

Pr(yi =1 =Pr(yi <u,) =Pr(BX; +& <n,) = O, —pXy) (6)
Pr(y; = 2) = Pr(p, <yj < p,) = Pr(BX; +& < p,) = Pr(BX; +& < p,) = ®(n, — BX;) — Oy, — BXy)

Pr(y; =3) = Pr (v > p,) =Pr(pXi+e > p,) = 1~ @, — BX)

where® is the standard normal cumulative distributionction. The parameters of the
ordered probit model are estimated by the methadafimum likelihood.

The vector of explanatory variableX)(includes two groups of factors that are
likely to affect housing comfort: household relateatiables (region of residence and

household type) and household’'s reference perstatede variables (gender, age,
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education, and labor market state). The househotdésence person is the individual
with the largest proportion of the annual net totelome of the household. Table 4
presents the definition of the explanatory variabkded shows the estimation results.
These estimations were obtained using Stata/SHowefi2. No special packages or
code modules were used.

The final size of the sample used in this econametxercise dropped to 10,396
due to the need to exclude households that didespond to the questions supporting

the explanatory variables.

[Insert Table 4]

The changes in the probability levels of the depahdariable are also estimated,
providing an interpretation of the impact of thelependent variables (Table 5). These
are measured relative to a reference case in vatithe dummy variables are set equal
to 0, allowing us to interpret changes in the philits of the housing comfort states for
a change in a given parameter relative to the eafey case. Since all the independent
variables are dummy variables, the marginal effecisespond to a discrete change
from O to 1 in the dummy variable. In the referenese the estimated probabilities of
being poor, middle class, and rich in terms of hhayigomfort are 5.29%, 75.38%, and

19.33%, respectively.

[Insert Table 5]

From the results shown in Tables 4 and 5, we caolecthat there are important

spatial differences in terms of housing comfortisTiesult is not surprising since, as
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documented, for example, by Hoeller et al. [37Yioeal inequality is a fundamental
characteristic of the Portuguese economy. The $itsdtion is found in the region of
Lisbog the most developed part of the country, confignine evidence obtained by
Crespo et al. [29] using income as variable ofreafee. In fact, households living in
other regions register higher probabilities of powand lower probabilities of richness.
The worst situation i8ladeira, where the likelihood of poverty increases by 82%
and the probability of richness decreases by 68.46%

Concerning the dimension and composition of theskbald, an interesting result
can be pointed out: households with children hategher probability of richness and
lower of poverty. This is in line with the resufsr Spain obtained by Navarro et al.
[13]. At the other extreme, households composedrdy one senior adult without
children register, on average, the lowest probgbof richness (with a decrease of
46.86% vis-a-vis the reference case) and the highfegpoverty (with an increase of
111.35%).

Let us now consider the influence of the houselsol&ference person related
variables. Regarding the influence of age, it isgilde to detect an inverse U-shaped
relationship with housing comfort. Effectively, i for households whose reference
person is aged between 45 and 64 that housing comfiex is, on average, higher,
followed by the age category between 30 and 44urim the extreme age groups reveal
the worst housing conditions, confirming the cosmuas of Rodrigues et al. [28] using
monetary income and Crespo et al. [29] with tatabime. Considering the case of the
youngest reference persons, the probability of pgvencreases tremendously
(153.37%) when compared with the category of refege For the oldest individuals,

the corresponding increase in the probability ofgsty is lower but still high (72.67%),
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which is consistent with the results obtained bwKisglou et al. [38] for the Greek
case.

Education emerges as a critical variable to explaousing comfort, with
monotonic influence and the expected sign. Thetipesimpact of education on well-
being is a consistent result from the literatureluding earlier evidence for Portugal
[26,29]. This directly derives from the monetarydaron-monetary benefits associated
with education [39]. The households with a refeeeperson with the highest level of
education considered in this study (TERTIARY) havebabilities of 0.14%, 30.70%,
and 69.16% of being poor, middle class, and rielspectively, showing therefore a
much better condition than that seen in the refsrerase, in which as we saw above,
the probability of richness, for example, is onl9.33%. When we consider the
individuals without education, the probability adyerty increases to 25.94% and that
of richness reduces to 3.30%, while 70.76% is etgoeto belong to middle class in
terms of housing comfort.

Focusing our attention now on the labor marketestdtthe reference person, we
find that households with an unemployed refereremsgn have a higher probability of
poverty, which is in accordance with the predictioh Moller et al. [40]. The
households that exhibit better comfort conditiorestaose with self-employed reference
persons. In this case, the probability of povedgisters a decrease of 76.73%, while
the probability of richness increases by 110.46% $ame occurs, although to a much
lesser extent, in the cases of employed and ratigididuals.

The evidence in the last columns of Table 4 repitiésresults obtained from the
ordered probit models estimated assuniiig andCCI separately. From this evidence
we can retain as the main conclusion the existarfica substantial variation in the

impact of the type of household @fCI, BCI, andCCI. The differences among
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household types that we found HifI seem to be mainly explained by very distinct
situations inCCI. In addition, it is noteworthy that although holiskels composed of
one adult with children and those with two or madailts with children are found to be
similar in terms ofCI, this hides significant differences in the origihthis comfort
(BCI vs.CCI).

Some other results should be highlighted. First, rtlegative impact of living in
Alentejoin terms of overall housing comfort (when compatetlisbog is found only
for the case of complementary housing comfort, evib difference between the two
regions is suggested concerning basic housing abm$@cond, there is a gender
influence regarding complementary comfort, althoaghantitatively small. Finally, the
positive gap between households with retired versusmployed reference persons

derives fromCCI, since the effect associated WRA! is not significant.

5. Some further analysis

In the above sections we quantified the phenomeénpouwerty, richness, and
inequality in terms of housing comfort in Portugald analyzed their determinant
factors. This was done through the consideratioa béseline scenario, which implies
the assumption of specific values in order to abtae poverty and richness lines as
well as the weight given to basic and complementamfort in the overall index.
However, obviously this is a subjective exercisa tthould be submitted to sensitivity
analysis to test the robustness of the conclusiims.is the goal of the present section.

For each case (definition of poverty/richness linesid weights to

basic/complementary comfort) we construct two negnarios and investigate the
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respective implications on: (1) the measures ofepyy richness, and (when it is the
case) inequality; and (2) the determinant factdétsooising comfort.

Columns (4) to (7) from Table 3 show the indicatalready discussed for the four
new scenarios. Let us start by addressing the impasociated with alternative
thresholds to separate the poor from the non-podrtiae rich from the non-rich. While
in the baseline scenario we consideped 0.75, we now investigate what happens
whenp = 0.7 (scenario 1) ang = 0.8 (scenario 2). Obviously, the incidence, intensity,
and severity of poverty and richness increase witfiwo more specific conclusions
can be drawn. First, the evidence shows that th&lence of povertyP,) is more
responsive to changes in higher valuep tifan is the incidence of richness. Second, in
relative terms, the variation in the severity of/@ay (P,) is slightly stronger than that
observed in the case of richness.

The other two alternative scenarios aim to evaluhee sensitivity to different
breakdowns between basic and complementary comfbytscenario 3 assumes 60
points to basic comfort and 40 to complementaryfootmand (2) scenario 4 gives 70
points to basic comfort and 30 to complementaryfoomin order to obtain these new
indices we take as reference the baseline sceand@roportionally adjust the scores
given to each item.

As the weight given to basic comfort increases: tfle average of the overall
comfort index varies positively; (2) inequality loeces lower according to all measures
considered; and (3) the incidence, intensity, aadesty of poverty and richness
decrease.

In addition, taking the baseline scenario as refe¥e a comparison of the
responsiveness of the poverty and richness meakumgmnges in the poverty/richness

lines and to the weight of basic and complementeoynfort sustains that the
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methodological option regarding the lines has angfer impact. If we take the case of
P, for example, in the baseline scenario, the inademf poverty is 12.41%.
Establishingp at 0.7 and 0.8 makes this indicator vary to 7.9@%@ 19.12%,
respectively. On the other hand, if we vary thegheof basic comfort (scenarios 3 and
4), P, assumes the values of 14.82% and 10.34%, respgctive

Regarding the influence on the determinants of imgusomfort, we now estimate
the model presented in Section 4 to each of therfew scenarios. Tables 6 and 7 show

the evidence.

[Insert Table 6]

[Insert Table 7]

Focusing on the major conclusions that can be difagm a comparative analysis
of these tables, there are four findings to hidttlig

First, the changes introduced in the definitiorthed poverty/richness lines and in
the relative weights assigned to basic/complemgmamfort do not alter the list or the
ranking of the determinant factors that were ideattias being the most important to
explain the likelihood of poverty and richness ouking comfort (education, region of
residence, age group of the household’s referearsop, and household type).

Second, evidence suggests that estimated effests imeore sensitivity to the
methodological options concerning lines than weightt us take, for example, the
variables related to education. In the baselineate, compared to those with primary
education, having higher education increases thabafmility of richness by 49.8
percentage points (p.p.) and decreases the lilailod poverty by 5.1 p.p.. When the

line of poverty is established wigh= 0.7 (scenario 1) ang = 0.8 (scenario 2), the
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probability of richness increases by 48.6 p.p. &8 p.p., respectively, and the
likelihood of poverty drops by 2.6 p.p. and 8.5.prpspectively. Instead, when we vary
the weight assigned to basic comfort (scenarios@® 4), the likelihood of richness

increases by 50.4 p.p. and 49.7 p.p. and that wémpp falls by 6.1 p.p. and 4.3 p.p.,
respectively.

Third, as expected, establishing a less demandmmgrpy/richness line reduces the
differences between households in the differensimgucomfort states and therefore the
impact of the different determinants becomes smédlecnario 1). The opposite occurs
in the case of scenario 2. For example, in the lin@sescenario in comparison to
households with two or more adults with childreau$eholds with two or more adults
without children have a likelihood of richness tlsa?.8 p.p. lower and their probability
of poverty increases by 4.6 p.p.. In turn, in sc@sal and 2, the likelihood of poverty
is estimated to rise by 2.4 p.p. and 6.6 p.p. &atl af richness to drop by 5.5 p.p. and
10 p.p., respectively.

Fourth, a similar pattern of less pronounced inpattthe determinant factors on
the likelihood of poverty and richness can be fowiten more weight is assigned to
basic comfort (scenario 4), since this componediuges assets that, in comparison to

items included in complementary comfort, househtddsl to prioritize.

6. Final remarks

In the most recent literature, asset ownershipceglhave emerged as an important

proxy for wealth or long-run welfare. The presetidy is a contribution to this line of

research, by providing evidence for a developedetry using this type of approach
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and adding to what is already known from researohirmome and expenditure
distributions in Portugal.

Using microdata from the Household Budget SurvayHortugal, we started by
proposing an index of housing comfort covering gecategorized into basic comfort
and complementary comfort. Then, standard measafepoverty, richness, and
inequality were applied to the distribution of theusing comfort index. Using a
poverty line calculated at 0.75 of the median, el that poor households represent
12.41% of the sample while the rich household2a@r83%. Another important finding
is the level of inequality in housing comfort me@sli by the Gini coefficient, which
stands at 0.1263, suggesting a fairly homogeneaisbdtion. The results from the
Theil index and the mean log deviation point in saene direction, however, showing
that there is more inequality when more weight igey to distances between the
comfort indices in the lower tail of the distribori.

Furthermore, the evidence sustains that the difte® between households derive
mainly from complementary comfort and to a lessg¢em from basic comfort items.

To further understand which factors are most ingurtin determining the
probability of a household being poor, middle classrich in living conditions, an
ordered probit model was estimated using two groapsexplanatory variables:
household related variables and household’'s refereperson related variables.
Concerning the first group of variables, we conelutiat: (1) there are important
regional differences; and (2) households with cbkid have higher probability of
richness and lower of poverty. As for the impacthe characteristics of the reference
person, the worst housing conditions occur whes gi@rson belongs to extreme age

groups, has a low level of education, and is uneysal.
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In order to assess the sensitivity of our conchsito the methodological options
concerning the definition of the poverty/richnegse$ and to the weights given to
complementary comfort, we constructed four alteweascenarios and repeated the
empirical analysis. The evidence obtained in ther@se points to two key points.
First, in qualitative terms the main conclusionsmaén valid in the four scenarios.
Second, there seems to be more sensitivity to @simgthe lines than in the weights

given to basic and complementary comfort.

The empirical results suggest the existence ofde wpace for intervention in terms
of regional, labor market, and education policiesking to improve the welfare for the
Portuguese population. Let us consider some ofirthst important potential actions.
First, the Portuguese population has for many ybaen below the European average
levels in educational attainment, with a clear defn terms of secondary and tertiary
education. Several governments have prioritizesl igg8ue and significant convergence
has been achieved. However, the crisis that staotedfect the country in 2008/2009,
which culminated in the sovereign debt crisis aadolit program, helped to mitigate
these efforts, prioritizing fiscal consolidationsiead. Putting education back at the
center of the economic policy is crucial to promaiacial cohesion. Second, the
regional differences are in large part explained dpecialization patterns. Living
conditions seem to be better in regions more difvedsin terms of economic activities.
A long-term strategy should be defined in ordeexplore the comparative advantages
of these less developed areas, so that these piopslaan also seek and achieve higher
levels of welfare. Third, another important acti@mould be the promotion of
entrepreneurship, through funding schemes for higgdity projects in key sectors and
various consultancy services (filling possible gapserms of critical skills), reducing

bureaucracy (minimizing the costs of starting apdrating a business), and improving
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legislation. Fourth, a decisive area of intervemtwoncerns reinforcing the effectiveness
of the public employment services aiming to deaethe duration of unemployment
spells either by enlarging their portfolio of emyloent and training opportunities or by

guaranteeing a more active job search from unemmoy insurance beneficiaries.
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Table 1. Housing comfort index: weighting structofeéhe baseline scenario.
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Weighting structure

Indicator Level Level Level Level Level Level
6 5 4 3 2 1
Housing comfol 100.00
Basic comfort 65.00
Basic housing conditions 34.00
Year of building of the house 5.00
<1930 0.25
1930 to 1959 0.50
1960 to 1969 1.00
1970 to 1979 2.00
1980 to 1989 3.00
1990 to 1999 4.00
> 1999 5.00
Piped water 5.00
Sewer system 5.00
Electricity 5.00
Complete sanitary installation 5.00
Number of available divisions (4%or more) per person 5.00
<1 0.25
=1 2.00
=2 3.50
=3 4.25
=4 4.75
>4 5.00
Space heater (e.g., gas space heater, ...) 2.00
Water heater (e.g., gas water heater, ...) 2.00
Domestic equipment 17.50
Refrigerator 4.00
Equipment for cooking 4.50
Gaslelectric stove + Microwave oven 4.50
Gaslelectric stove 4.00
Microwave oven 1.00
Equipment for the maintenance of clothes 6.00
Washer-dryer combination + Washing machine + Dryer 6.00
Washer-dryer combination + Washing machine 5.50
Washer-dryer combination + Dryer 5.00
Washer-dryer combination 4.00
Washing machine + Dryer 5.00
Washing machine 3.00
Dryer 2.00
Dishwasher 3.00
Communication and leisure equipment 13.50
Televisions per person 3.00
<0.5 0.25
05t01 0.50
>1 3.00
Telephone 4.00
Fixed phone and mobile phone 4.00
Fixed phone 1.50
Mobile phones per person 3.00
<1 0.50
>1 3.00
Personal computer, portable or not, with interretnection 4.00
Personal computer, portable or not, without inteoe@nection 2.50
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Table 1. Housing comfort index: weighting structofeéhe baseline scenario. (cont.)

Weighting structure

Indicator Level Level Level Level Level Level
6 5 4 3 2 1
Complementary comfort 35.00
Additional housing conditions 14.00
Piped gas 4.00
Equipment for adjusting temperature and humidity 6.00
Central heating system + Air conditioner + Electt@humidifier 6.00
Central heating system + Air conditioner 5.50
Central heating system + Electric dehumidifier 3.50
Air conditioner + Electric dehumidifier 4.50
Central heating system 3.00
Air conditioner 4.00
Electric dehumidifier 1.00
Garage (or parking space) in the main residence 4.00
Domestic equipment 3.50
Vacuum cleaner 1.50
Freezer 1.50
Sewing machine 0.50
Communication and leisure equipment 17.50
Equipment for the reproduction of sound 3.00
CD player + Record player + Radio 3.00
CD player + Record player 2.50
CD player + Radio 2.50
Record player + Radio 1.50
CD player 2.00
Record player 1.00
Radio 1.00
Equipment for the reproduction of sound and picture 3.00
DVD player + Video player 3.00
DVD player 2.50
Video player 1.00
Equipment for the recording of sound and picture 5.00
Camcorder 2.00
Photographic equipment 2.00
Audio tape recorder 1.00
Television 5.00
Cable or satellite TV + Satellite dish 5.00
Cable or satellite TV 4.00
Satellite dish 3.00

Game console 1.50




Table 2. Housing comfort index:
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comparison betweffective and potential scores.

Indicator

Effective  Potential Ratio (%)

score score
1) 2 () = D)I2)
Housing comfort 58.04 100.00 58.04
Basic comfort 44.96 65.00 69.17
Basic housing conditions 27.58 34.00 81.11
Year of building of the house 2.38 5.00 47.68
Piped water 4.92 5.00 98.49
Sewer system 4.87 5.00 97.37
Electricity 4.98 5.00 99.67
Complete sanitary installation 4.79 5.00 95.84
Number of available divisions (4%or more) per person 2.75 5.00 5491
Space heater (e.g., gas space heater, ...) 1.30 2.00 64.92
Water heater (e.g., gas water heater, ...) 1.58 2.00 79.02
Domestic equipment 12.51 17.50 71.48
Refrigerator 3.96 4.00 99.01
Equipment for cooking 4.34 4.50 96.53
Equipment for the maintenance of clothes 3.16 6.00 52.71
Dishwasher 1.04 3.00 34.72
Communication and leisure equipment 4.87 13.50 36.09
Television per person 1.61 3.00 53.81
Telephone 1.66 4.00 41.40
Personal computer, portable or not, with interretnection 1.14 4.00 28.56
Personal computer, portable or not, without inteoo@nection 0.46 2.50 18.40
Complementary comfort 13.08 35.00 37.37
Additional housing conditions 3.45 14.00 24.66
Piped gas 0.95 4.00 23.63
Equipment for adjusting temperature and humidity 0.66 6.00 11.01
Garage (or parking space) in the main residence 51.8 4.00 46.16
Domestic equipment 2.35 3.50 67.22
Vacuum cleaner 1.20 1.50 79.90
Freezer 0.95 1.50 63.09
Sewing machine 0.21 0.50 41.55
Communication and leisure equipment 7.27 17.50 41.57
Equipment for the reproduction of sound 1.83 3.00 60.88
Equipment for the reproduction of sound and picture 1.53 3.00 51.16
Equipment for the recording of sound and picture 1.74 5.00 34.72
Television (cable, satellite) 1.91 5.00 38.28

Game console

0.26 1.50 17.52




Table 3. Housing comfort: measures of inequalibygsty, and richness.

Baseline scenario Scenariol Scenario2 Scenario 3 Scenario 4
BCI:. 60pts;  BCI: 70pts;

Indicators HCI BCI CCI p=20.7 p=2038 CCI: 40pts CCI: 30pts
1) 2) 3) (4) (5) (6) (1)
Overall index 58.04 44,96 13.08 58.04 58.04 56.45 59.63
Inequality
Gini index 0.1263 0.0840 0.3259 0.1263 0.1263 0.1354 0.1180
Theil T 0.0265 0.0132 0.1821 0.0265 0.0265 0.0301 0.0234
Theil L 0.0297 0.0153 0.2124 0.0297 0.0297 0.0336 0.0264
Poverty
P, 0.1241 0.0478 0.3657 0.0790 0.1912 0.1482 0.1034
P, 0.0200 0.0103 0.1702 0.0143 0.0285 0.0237 0.0172
P, 0.0069 0.0042 0.1105 0.0054 0.0090 0.0079 0.0062
ARP (near poor) 0.0672 0.0263 0.0186 0.0451 0.0762 0.0643 0.0608
HCI (poor) 36.64 26.59 5.21 33.41 39.65 35.66 37.44
Richness
R, 0.2203 0.2204 0.2451 0.1751 0.2696 0.2229 0.2190
R, 0.0212 0.0146 0.0595 0.0148 0.0296 0.0231 0.0197
R, 0.0031 0.0015 0.0219 0.0019 0.0049 0.0037 0.0027
HCI (rich) 75.31 53.52 22.99 76.75 73.90 74.44 76.18
Middle class

HCI (MC) 56.28 43.58 14.23 56.25 56.62 54.97 57.66




Table 4. Variable definitions and estimation result
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Variable: Definition HCI BCI CClI
Household relatd variable:
Region of residence (referenilLisbog
Norte 1 if lives inNorte, O otherwise -0.300(0.000 -0.181(0.000 -0.312(0.000
Centro 1 if lives inCentrq 0 otherwise -0.243(0.000 -0.114(0.025 -0.307(0.000
Alentejo 1 if lives in Alentejg O otherwise -0.264(0.000 -0.022(0.681 -0.453(0.000
Algarve 1if lives inAlgarve 0 otherwise -0.229(0.000 -0.124(0.019 -0.288(0.000
Acores 1 if lives in Agores 0 otherwise -0.340(0.000 -0.179(0.003 -0.226(0.000
Madeira 1 if lives inMadeira, 0 otherwise -0.681(0.000 -0.641(0.000 -0.439(0.000
Household type (reference: two or more adults wititdren)
Adult with children 1 if household with one adult with children, O athise -0.013(0.906 0.343(0.003) -0.271(0.004
Senior no children 1 if household with one senior adult without chéldy O otherwis -0.400(0.000 -0.009(0.906 -0.962(0.000
Non-senior no children 1 if household with one non senior adult withoutdren, O otherwis -0.343(0.000) 0.1220.154 -1.004(0.000
Adults no children 1 if household with two or more adults without cinén, O otherwis -0.331(0.000 -0.025(0.581 -0.518(0.000
Household's reference person related variables
Femalt 1 if female, O oterwise -0.011(0.773 0.010(0.818 -0.096(0.011
Age group (reference: age-64)
Age 16-29 1 if aged 1-29, 0 otherwise -0.510(0.000 -0.551(0.000 -0.468(0.000
Age 30-44 1 if aged 3+44, 0 otherwise -0.218(0.000 -0.315(0.000 -0.090(0.035)
Age over 64 1 if aged over 64, 0 otherw -0.285(0.000 -0.268(0.000 -0.468(0.000
Education (reference: primary educat
No qualification 1 if has no education, 0 otherw -0.972(0.000 -0.831(0.000 -0.941(0.000
Secondary education 1 if highest educational level is secondary edoca®d otherwis 0.918(0.000 0.812(0.000 0.856(0.000
Tertiary education 1 if highest educational level is tertiary educafi® otherwis 1.366(0.000 1.105(0.000 1.275(0.000
Labor markestate (reference: unemployed)
Self-employed 1 if selfemployed, 0 otherwise 0.630(0.000 0.426(0.000 0.526(0.000
Employee 1 if employee, 0 otherwis 0.327(0.002 0.268(0.014 0.272(0.003
Retired 1 if retired, O otherwis 0.251(0.026 0.075(0.527 0.194(0.063
Other inactive 1 if another type of inactive, O otherwi 0.107(0.438 0.013(0.933 0.067(0.620
Ancillary parametel
W -1.617(0.000 -1.966(0.000 -0.892(0.000
Uz 0.866(0.000 0.935(0.0C0) 0.526(0.000
Number of observatiol 10396 10396 10396
Log-likelihood -2636009.9 -2284518.3 -3210687.8
Pseudo lsquared 0.2078 0.1563 0.2232

Note:p-valuesare in parentheses.
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Table 5. Marginal effects of the housing comfoatas {CI).

Change relative to the

Marginal effects

Variable! reference case (%)
Poor MC Rich Poor MC Rich
Region of residenc
Norte 0.041(0.000) 0.030(0.042) -0.071(0.000) 77.48 4.0436.99
Centro 0.032(0.000) 0.028(0.027) -0.060(0.000) 60.02 3.6830.79
Alentejo 0.035(0.000) 0.029(0.031) -0.064(0.000) 66.25 3.8433.10
Algarve 0.030(0.000) 0.027(0.027) -0.056(0.000) 55.92 3.5629.21
Acores 0.048(0.000) 0.031(0.059) -0.079(0.000) 90.39 4.1841.04
Madeira 0.122(0.000) 0.011(0.742) -0.132(0.000) 229.89 21.4-68.46
Household typt
Adult with children 0.001(0.906) 0.002(0.904) -0.004(0.905) 2.73 0.29-1.87
Senior no children 0.059(0.000) 0.032(0.103) -0.091(0.000) 111.35 04.2-46.86
Non-senior no children ~ 0.048(0.001) 0.032(0.062) -0.080(0.000) 91.49 4.1941.37
Adults no children 0.046(0.000) 0.031(0.054) -0.078(0.000) 87.40 4.1640.14
Femalt 0.001(0.774)  0.002(0.773) -0.003(0.773) 2.30 0.24-1.58
Age groug
Age 16-29 0.081(0.000) 0.028(0.270) -0.109(0.000) 153.37 73.6-56.31
Age 30-44 0.028(0.000) 0.026(0.022) -0.054(0.000) 52.73 3.4627.93
Age over 64 0.038(0.001) 0.030(0.034) -0.068(0.000) 72.67 3.9735.37
Educatior
No qualifications 0.206(0.000) -0.046(0.333) -0.160(0.000) 390.20 .136 -82.90
Secondary education -0.047(0.000) -0.280(0.000) 0.328(0.000) -89.397.18 169.48
Tertiary education -0.051(0.000) -0.447(0.000) 0.498(0.000) -97.319.28 257.86
Labor market sta
Self-employed -0.041(0.000) -0.173(0.000) 0.213(0.000) -76.732.93 110.46
Employee -0.027(0.015) -0.075(0.000) 0.102(0.000) -50.96 .969 52.57
Retired -0.022(0.053) -0.054(0.015) 0.076(0.020) -41.65 .167 39.32
Other inactive -0.011(0.441) -0.020(0.442) 0.031(0.438) -20.00 .672 15.87

Notes:p-valuesare reported in parentheses. Probabilities agsolcwith the reference scenario: 5.29%

(poor), 75.38% (MC), and 19.33% (rich).



Table 6. Estimation results and marginal effectdefhousing comfort states (scenarios 1 and 2).
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Variable: Scenario 1 Scenario 1 - Marginal effects Scenario 2 Scenario 2 - Marginal effects
) Coefs. Poor MC Rich Coefs. Poor MC Rich
Region of residenc
Norte -0.329(0.000 0.027(0.000 0.032(0.030 -0.060(0.000 -0.323(0.000 0.064(0.000) 0.033(0.031 -0.096(0.000
Centro -0.228(0.000 0.017(0.002 0.027(0.018 -0.044(0.000 -0.319(0.000 0.063(0.000 0.033(0.030 -0.095(0.000
Alentejo -0.272(0.000 0.021(0.001 0.030(0.021 -0.051(0.000 -0.317(0.000 0.062(0.000 0.033(0.030 -0.095(0.000
Algarve -0.258(0.000 0.020(0.001 0.029(0.020 -0.049(0.000 -0.261(0.000 0.050(0.000 0.030(0.018 -0.080(0.000
Agores -0.340(0.000 0.028(0.001 0.033(0.032 -0.061(0.000 -0.356(0.000 0.071(0.000 0.033(0.045 -0.105(0.000
Madeira -0.655(0.000 0.073(0.000 0.024(0.392 -0.097(0.000 -0.673(0.000 0.161(0.000 0.013(0.680 -0.173(0.000
Household typt
Adult with children 0.072(0.553 -0.004(0.530 -0.012(0.581 0.016(0.567 -0.067(0.528 0.011(0.545 0.011(0.500 -0.022(0.521
Senior no children -0.470(0.000 0.044(0.000 0.034(0.099 -0.078(0.000 -0.394(0.000 0.081(0.000 0.034(0.068 -0.115(0.000
Non-senior no children -0.443(0.000 0.041(0.001 0.034(0.077 -0.075(0.000 -0.381(0.000 0.078(0.000 0.034(0.058 -0.111(0.000
Adults no children -0.299(0.000 0.024(0.000 0.031(0.024 -0.055(0.000 -0.334(0.000 0.066(0.000 0.033(0.035 -0.099(0.000
Femalt -0.048(0.257) 0.003(0.277 0.007(0.264 -0.010(0.252 -0.024(0.525 0.004(0.529 0.004(0.524 -0.008(0.524
Age group
Age 16-29 -0.594(0.000 0.062(0.000 0.029(0.270 -0.091(0.000 -0.573(0.000 0.130(0.000 0.024(0.371 -0.154(0.000)
Age 30-44 -0.259(0.000 0.020(0.001 0.029(0.018 -0.049(0.000 -0.212(0.000 0.039(0.000 0.027(0.012 -0.066(0.000
Age over 64 -0.312(0.000 0.025(0.004 0.032(0.023 -0.057(0.000 -0.347(0.000 0.069(0.000 0.033(0.039 -0.103(0.000
Education
No qualifications -0.914(0.000 0.125(0.000 -0.011(0.789 -0.114(0.000 -0.967(0.000 0.262(0.000 -0.046(0.311 -0.217(0.000
Secondary education 0.998(0.000 -0.024(0.000 -0.300(0.000 0.324(0.C00) 0.926(0.000 -0.077(0.000 -0.277(0.000 0.354(0.000
Tertiary education 1.408(0.000 -0.025(0.000 -0.460(0.000 0.486(0.000 1.381(0.000 -0.085(0.000 -0.423(0.000 0.508(0.000
Labor market sta
Self-employed 0.656(0.000 -0.021(0.002 -0.172(0.000 0.194(0.000 0.585(0.000 -0.062(0.000 -0.158(0.000 0.220(0.000
Employee 0.355(0.001 -0.015(0.021 -0.078(0.000 0.093(0.000 0.321(0.001 -0.041(0.006 -0.075(0.000 0.116(0.000
Retired 0.302(0.011 -0.014(0.043 -0.064(0.006 0.077(0.007 0.208(0.047 -0.029(0.069 -0.044(0.033 0.073(0.041
Other inactive 0.052(0.726 -0.003(0.726 -0.009(0.727 0.012(0.726 0.035(0.787 -0.006(0.787 -0.006(0.788 0.012(0.787
Ancillary parameters
Uy -1.945(0.000 -1.35Q0.000
15 1.096(0.000 0.596(0.000
Number of observatiol 10396 10396
Log-likelihood -2149108.2 -3054195.5
Pseudo lsquared 0.2249 0.2046

Notes:p-valuesare reported in parentheses. In the scenarieeIpritbabilities associated with the reference aase2.59% (poor), 83.75% (MC), and 13.66% (ridh).

scenario 2, these probabilities are: 8.84% (p&#)59% (MC), and 27.57% (rich).



Table 7. Estimation results and marginal effectfefhousing comfort states — Alternative housioigfort index (scenarios 3 and 4).
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Variable: Scenario 3 Scenario 3 - Marginal effects Scenario 4 Scenario 4 - Marginal effects
) Coefs. Poor MC Rich Coefs. Poor MC Rich
Region of residenc
Norte -0.329(0.000 0.052(0.000 0.028(0.085 -0.080(0.000 -0.292(0.000 0.035(0.000 0.032(0.027 -0.067(0.000
Centro -0.280(0.000 0.043(0.000 0.027(0.056 -0.070(0.000 -0.223(0.000) 0.025(0.000 0.028(0.019 -0.053(0.000
Alentejo -0.312(0.000 0.049(0.000 0.027(0.073 -0.076(0.000 -0.238(0.000 0.027(0.000 0.029(0.020 -0.056(0.000
Algarve -0.266(0.000 0.040(0.000 0.026(0.050 -0.066(0.000 -0.242(0.000 0.028(0.000 0.029(0.020 -0.057(0.000
Acores -0.338(0.000 0.054(0.000 0.028(0.093 -0.081(0.000 -0.320(0.000 0.039(0.000 0.033(0.034 -0.073(0.000
Madeira -0.649(0.000 0.126(0.000 0.006(0.833 -0.133(0.000 -0.711(0.000 0.116(0.000 0.013(0.690 -0.130(0.000
Household typt
Adult with children -0.047(0.674 0.006(0.684 0.007(0.658 -0.013(0.669 0.012(0.919 -0.001(0.918 -0.002(0.920 0.003(0.919
Senior no children -0.489(0.000 0.086(0.000 0.023(0.336 -0.109(0.000 -0.374(0.000 0.048(0.000 0.035(0.055 -0.082(0.000
Non-senior no children -0.423(0.000 0.071(0.000 0.026(0.196 -0.098(0.000 -0.317(0.000 0.039(0.003 0.033(0.036 -0.072(0.000
Adults no children -0.358(0.000 0.058(0.000 0.028(0.111 -0.085(0.000 -0.277(0.000 0.033(0.000 0.032(0.024 -0.064(0.000
Femal -0.024(0.535 0.003(0.540 0.004(0.536 -0.007(0.534 -0.006(0.878 0.001(0.878 0.001(0.878 -0.002(0.878
Age grap
Age 16-29 -0.506(0.000 0.090(0.000 0.022(0.384 -0.112(0.000 -0.543(0.000 0.079(0.000 0.030(0.252 -0.109(0.000
Age 30-44 -0.183(0.000 0.026(0.001 0.021(0.031 -0.047(0.000 -0.262(0.000 0.031(0.000 0.031(0.020 -0.061(0.000
Age over 64 -0.312(0.000 0.049(0.000 0.027(0.071 -0.076(0.000 -0.280(0.000 0.033(0.002 0.032(0.022 -0.065(0.000
Education
No qualifications -0.988(0.000 0.232(0.000 -0.064(0.182 -0.168(0.000 -0.924(0.000 0.174(0.000 -0.025(0.587 -0.149(0.000
Secondary education 0.917(0.000 -0.056(0.000 -0.275(0.000 0.331(0.000 0.965(0.000 -0.040(0.000 -0.301(0.000 0.341(0.000
Tertiary education 1.376(0.000 -0.061(0.000 -0.443(0.000 0.504(0.000 1.373(0.000 -0.043(0.000 -0.454(0.000 0.497(0.000
Labor market sta
Self-employed 0.633(0.000 -0.048(0.000 -0.170(0.000 0.218(0.000 0.637(0.000 -0.035(0.001, -0.177(0.000 0.212(0.C00)
Employee 0.339(0.001 -0.032(0.009 -0.076(0.000 0.108(0.000 0.347(0.001 -0.024(0.014 -0.081(0.000 0.106(0.000
Retired 0.283(0.010 -0.028(0.028 -0.060(0.005 0.088(0.007 0.236(0.039 -0.018(0.073 -0.051(0.025 0.069(0.020)
Other inactive 0.088(0.526 -0.010(0.525 -0.016(0.532 0.026(0.527 0.081(0.561 -0.007(0.563 -0.015(0.563 0.022(0.561
Ancillary parametel
Uy -1.528(0.000 -1.704(0.000
Us 0.835(0.000 0.905(0.000
Number of observatiol 10396 10396
Log-likelihood -2732804 -2523936.3
Pseudo lsquared 0.2152 0.2067

Notes:p-valuesare reported in parentheses. In scenario 3, thieapilities associated with the reference case6ad8% (poor), 73.49% (MC), and 20.18% (rich). ¢ersario
4, these probabilities are: 4.42% (poor), 77.31%}Mand 18.27% (rich).



Figure 1: Housing comfort index: Cumulative freqogcurve
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