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ESSAYS IN POVERTY MEASUREMENT

Abstract

This thesis presents three essays in poverty measurement employing the methods that go

beyond the conventional approaches. Chapter 1 investigates the multidimensional poverty

in selected European countries when preferences are taken into account, and the emphasis is

put on different groups of poor or deprivation dimensions. Chapter 2 evaluates the bundle

poverty among Portuguese singles, and lone parents incorporating ethical principles from

the fairness literature. Chapter 3 explores the role and share of inequality of opportunity in

attaining the minimum standard of living among working-age Portuguese individuals.

Key words: multidimensional poverty, fairness, inequality of opportunity, poverty in

Portugal.
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Introduction

The comprehensive and accurate measurement of human welfare has become one of the cen-

tral questions of theoretical, as well as empirical economic literature. Although the recent

decades have witnessed a vast improvement in living conditions of individuals, the eradica-

tion of poverty and provision of a decent standard of living for all remains one of the crucial

tasks of public policies. In order to achieve this, the first step is the accurate and com-

prehensive assessment of human deprivation. For a long time, public discussion has been

focused on the access to minimum standard of living measured by income or consumption,

and policy measures have been tailored to addressing this problem. However, discussions in

recent years have revealed that focusing only on income or consumption may neither be an

exhaustive, nor a fair approach to solving the poverty problem. This work is an attempt to

contribute to these discussions and advocate for a more comprehensive approach to depri-

vation with additional empirical evidence and is composed of three essays embodying the

multifaceted nature of poverty, on one hand, and incorporating fairness principles, on the

other hand, to poverty measurement.

Chapter 1 measures multidimensional poverty among selected European countries by

addressing some issues usually discussed in the literature. This chapter makes three con-

tributions to the empirical literature on multidimensional poverty. It uses the Alkire-Foster

method to build the multidimensional poverty index that accounts for the inequality in the

distribution of deprivation among the population and for the substitutability between depri-
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vation dimensions. The former allows for detecting the level of multidimensional poverty

when the focus is shifted towards the poorer segments of population, whereas the latter ad-

justment allows for detecting the deprivation dimension in which the population suffers the

most. Finally, the multidimensional poverty is measured via normative weights vs. sub-

jective weights, which takes into account population preferences. The results show that,

1) higher-income European countries have lower levels of multidimensional poverty com-

pared to lower-income European countries, 2) multidimensional index with higher aversion

to inequality increases the level of poverty substantially, 3) multidimensional poverty mea-

sured with subjective weights produced systematically lower levels of poverty compared to

that measured via normative weights, 4) the overlap of multidimensionally poor with income

poor is not large, being even smaller for higher-income European countries, and 5) education

is the largest contributor to multidimensional poverty.

Chapter 2 is another attempt to measure poverty by building upon multidimensionality

and fairness principles. This measurement method is built on the egalitarian equivalence ap-

proach widely discussed in the fairness literature. This method evaluates individual welfare

over the bundle of net income and work hours at counterfactual scenarios when everyone

is assigned identical circumstances (i.e. wages) and compares their welfare to that if they

would have a poverty threshold bundle of net income and work hours. In this manner, the

poverty measure called circumstance poverty identifies those who do not have access to the

bundle that gives them at least as much utility as the poverty threshold bundle. The adoption

of this approach also allows for incorporating ethical principles to the poverty measurement,

giving priority to individuals with more or less distaste for work. Moreover, the hours of

work of parents with young children is adjusted to take into account the time cost of child

rearing. The circumstance poverty is measured among working-age Portuguese singles with

and without children. The results show that circumstance poor are mainly those without ter-

tiary education, and single mothers are over-represented. Moreover, the adjustment of work

2



ESSAYS IN POVERTY MEASUREMENT

hours of single parents shows that single mothers become circumstance poor at a higher rate

than single fathers. Last but not least, the overlap between income poor, circumstance poor,

and poor via counting approach is not large, suggesting that using only one poverty measure

for evaluating societal welfare does not describe this multifaceted phenomenon.

Chapter 3 takes a different perspective to the poverty measurement, but is not unrelated

to other chapters in its focus on fairness. It is an attempt to reconcile the theory of equality

of opportunity with poverty measurement, namely, to quantify the role of factors beyond

individual control, i.e. circumstances in inequality in income deprivation. The chapter es-

timates the role of circumstances on individual poverty status with four alternative poverty

thresholds, and for three samples, the two (of working individuals, and full-time working

individuals) being the sub-sample of the other (whole sample comprising employed, unem-

ployed, and inactive). The results show that, first, most of the circumstances included in the

model are significantly correlated with individual poverty status, but this correlation becomes

weaker and insignificant once the poverty threshold is lowered, i.e., when the focus shifts to

poorer segments of the sample. Second, the absolute level of the inequality of opportunity

in overall inequality in being income poor becomes smaller at lower poverty thresholds; the

decrease is statistically significant. In contrast, the relative contribution of inequality of op-

portunity - the share of total inequality in income poverty explained by the inequality of

opportunity - becomes larger when the poverty threshold is lowered - approximately 20-30%

of total inequality in poverty is explained by the inequality of opportunity. However, the

change in relative contribution between the poverty thresholds is not statistically significant.

When the working or full-time working sample is considered, both absolute and relative in-

equality of opportunity are lower compared to those reported for the whole sample. Again,

the absolute level of inequality of opportunity is found to decrease once the poverty threshold

is lowered, but the relative contribution becomes larger.

3



Chapter 1

Multidimensional Poverty Measurement
in Europe: taking population preferences
into account

1.1 Introduction

The economic literature has long established that poverty is multidimensional (Atkinson and

Bourguignon, 1982, Atkinson, 2003, Silber et al., 2007). The income or consumption sta-

tus of an individual only partly reflects their well-being – other dimensions of life quality

must also be taken into account for the full depiction of one’s well-being. Existing em-

pirical evidence from developed, as well as developing countries, has shown that unidimen-

sional poverty measures are unable to capture all aspects of deprivation on an individual level

(Nolan and Whelan, 2010), emphasizing the importance of the multidimensional approach

when measuring poverty. For instance, Burchi et al. (2018) show that despite the noticeable

correlation between the two, income poverty rates are lower than multidimensional poverty

in low-income countries. In contrast, Ayala et al. (2011) discuss that the correlation between

the two indicators is weak, if not absent. While analysing child poverty among EU countries,

4
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De Neubourg et al. (2012) show how income poverty does not capture multidimensionally

poor individuals or households in European counties. The latter is also supported by the find-

ings of Whelan et al. (2014), which show higher rates of multidimensional poverty compared

with income poverty. Given these findings, the importance of the multidimensional poverty

measurement becomes more apparent; it is necessary to complement income poverty mea-

sures with the multidimensional approach to have a fuller picture of deprivation.

The European countries have also recognized the limited characteristics of monetary

measures of well-being and drafted policies reaching beyond this aspect. The Lisbon strat-

egy, developed in 2000 as a result of the European Council’s meeting in Lisbon, Portugal,

envisaged the extensive investment in human welfare by improving the skills and work con-

ditions, as well as the addressing of environmental challenges throughout Europe. After the

severe global economic crisis, the Europe 2020 strategy continues these efforts and encom-

passes the goal of reducing poverty and social exclusion in future decades Batzordea (2010).

The flagship initiative “European Platform against Poverty” aims “[. . . ] to ensure economic,

social and territorial cohesion, building on the current European Year for combating poverty

and social exclusion to raise awareness and recognize the fundamental rights of people ex-

periencing poverty and social exclusion, enabling them to live in dignity and take an active

part in society.” These initiatives once again imply that it is pivotal to track the changes

in deprivation levels in European countries by adopting the multidimensional approach to

poverty.

The multidimensional approach has been developed in recent decades following the

seminal work of the Nobel Prize winner Sen (1985). The author has emphasized the in-

sufficiency of the utilitarian approach to welfare and poverty measurement, which mainly

concentrated on income as a measure of well-being. Consequently, he proposed the famous

capability approach, focused on measuring not only the material resources in command but

5
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also the ability of individuals to convert those resources into beings and doings that people

enjoy in everyday life, i.e., functionings. However, the author avoided presenting a concrete

list of capabilities to be measured, defending it by noting that these capabilities must depend

on the valuations of communities. In contrast, several studies have attempted to determine

the main aspects of human well-being that are essential for leading a decent life (Nussbaum

(2000, 2009), etc). The lists of capabilities proposed by different authors have several com-

mon dimensions (Alkire, 2002) that have laid the foundation for the empirical measurement

of multidimensional poverty, although restricted by data availability.

The first multidimensional well-being index, known as the Human Development Index

(UNDP, 1991) and widely reported ever since, has been developed by the United Nations.

It encompasses GDP per capita, life expectancy, and education level. Moreover, Anand

and Sen (1997) proposed the human poverty index (HPI) considering deprivations in GDP

per capita, education, health represented by life expectancy, and long-term unemployment.

Although being a breakthrough step in well-being or poverty measurements, these indices

entail some drawbacks. First, both are reported at the country level, which does not allow

for evaluating poverty at the individual level. Second, the aggregation method disguises the

inequality in the well-being distribution among individuals, as differences are averaged for

the aggregation.

Given these drawbacks, several studies have developed multidimensional poverty in-

dices that allow for the evaluation of individual deprivations and provide a composite index.

Alkire and Foster (2011) have proposed a new multidimensional poverty index (MPI) em-

ploying the counting approach proposed by Foster (2009). The indicator has introduced

several improvements to the measurement of multidimensional poverty by including more

dimensions with multiple indicators for each dimension. For example, the dimension of

material deprivation includes several indicators such as housing conditions, possession of
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durable goods, food intake depending on the classification of a country chosen (developed

vs. developing) and data availability. Second, the aggregation is first carried out at the indi-

vidual and then the societal level. Hence, it is possible to calculate the deprivation of each

individual, which is a clear advantage compared to HPI.

This index has attracted academic attention and is applied to both developing and de-

veloped countries, including the members of the European Union. More recently, (Alkire

et al., 2015) have used this indicator for the measurement of multidimensional deprivation in

European countries with the EU-SILC dataset. The authors include four dimensions of indi-

vidual deprivation – health, education, living standards, and living environment, with several

indicators under each dimension. The results show a steady decline in multidimensional de-

privation in EU countries although, some countries such as Portugal, Greece, and Bulgaria

have suffered a sudden rise after 2011. Similarly, other authors have developed a family of

multidimensional poverty measures with the counting (Chakravarty and D’Ambrosio, 2006,

Bossert et al., 2009, 2013), and fuzzy set approaches (Betti et al., 2015, d’Ambrosio et al.,

2011) and illustrated empirical applications of some of them (Whelan et al., 2014).

The measures of multidimensional deprivation proposed by the above-listed studies en-

tail several favourable properties but fail to address some issues in poverty measurement.

Widely used measures, such as the Alkire-Foster one, are simple weighted sums of depriva-

tion indicators assuming perfect substitutability, and with no aversion to inequality. These

indices do not allow for determining the deprivations in which the poor suffer the most, on

the one hand, and how deprivations are distributed among the population, on the other. Some

studies (Bourguignon and Chakravarty, 2003, Bossert et al., 2009) introduce an augmenta-

tion that accounts for the distribution of deprivations among the poor, but the problem is

rarely applied in empirical illustrations. The second issue is related to the set of weights

assigned to each indicator. Usually, normative weights are selected, and each dimension is
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given equal weight while defending the equal importance of each aspect of deprivation. Ex-

cept for Bossert et al. (2009, 2013) and Chakravarty and D’Ambrosio (2006), studies have

mainly adopted normative weighting, disregarding the preferences of the population. This

approach is suitable for conducting interpersonal and inter-country comparisons but is often

criticized for not respecting population preferences (Fleurbaey and Blanchet, 2013). The

promotion of agency and freedom of choice among individuals is an integral part of the ca-

pability approach on which this multidimensional poverty measurement is based. Moreover,

this approach recognizes the differences in the valuation of capabilities among communities,

so population preferences must be taken into account. Although both approaches to weight-

ing have their own proponents and critics (Decancq and Lugo, 2013), it is important to carry

out a comparative analysis of deprivation by taking into account the population preferences

alongside the normative approach to weighting.

The present work aims to tackle the above-listed problems and contribute to the empir-

ical MPI literature in the following ways. First, by introducing a specific functional form

to individual deprivation function, we can calibrate the substitutability between deprivation

dimensions as desired and reveal the dimension in which individuals suffer the most. Sec-

ond, by aggregating individual deprivations via introducing the same functional form, it is

possible to tailor the index to the desired level of inequality aversion (Bourguignon and

Chakravarty, 2003). Moreover, the study will present the decomposition results of the multi-

dimensional index via the Shapley method at various levels of substitutability and inequality

aversion. Although not directly a contribution, decomposition results will show how each

deprivation dimension contributes to the poverty of the moderately vs. deeply poor. The third

contribution of the study is the calculation of the MPI by considering subjective (population)

preferences and conducting a comparative analysis with normative valuations of deprivation

dimensions. The subjective weights for each dimension are derived from the life satisfaction

equation by incorporating the observed heterogeneity.
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The paper employs the European Union Survey on Income and Life Conditions (EU-

SILC), a rich dataset containing several questions on material deprivation, income, educa-

tion, health, and environment. The choice of dimensions is guided by the selection of di-

mensions in (Alkire et al., 2015) with some modifications of the chosen indicators. Poverty

is evaluated for 11 EU countries, restricted by data availability on the subjective satisfaction

information used for the estimation of subjective preferences.

The rest of the paper is structured as follows. Section 2 will discuss the methodology

in terms of the specification of deprivation function, dimensions/indicators included in the

poverty measurement, disaggregation method, and the calculation of subjective preferences.

The third section will present the main results on the multidimensional poverty measure-

ment, decomposition of the poverty index, and the overlap analysis. The fourth section will

conclude.

1.2 Methodology

This section will present the methodology according to which the multidimensional poverty

will be evaluated. The Alkire-Foster approach, and the modifications to the approach, will

be discussed in the first two subsections. Afterward, there will be an explanation of the

decomposition method. The choice of multidimensional deprivation indicators and weights

will then be presented thereafter. The last section will be concluded with the regression tech-

nique for evaluating the sociodemographic characteristics of the multidimensionally poor.
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1.2.1 Definitions

Before proceeding to the methodology, it is useful to elaborate on some terminology. Fol-

lowing Alkire and Foster (2011), a dimension is a sphere of human deprivation that may

include one or several indicators of deprivation – in sum, sub-spheres of poverty. An ex-

ample can be taken from the EU-SILC dataset used in this paper. Health is a dimension

of deprivation encompassing the indicators of “subjective health”, “suffering from chronic

illness” and “presence of unmet medical needs” in our construction.

1.2.2 The measurement of multidimensional poverty

The multidimensional poverty will be calculated with the counting approach that counts the

indicators in which an individual is deprived (Foster, 2009). The analysis will follow the dual

cut-off approach proposed by Alkire and Foster (2011) and discussed in detail in Alkire and

Apablaza (2016). This method is widely applied in the empirical poverty assessment. First,

the deprivation of an individual is determined for each deprivation indicator chosen. There-

after, the weighted sum of deprivation indicators is calculated for each individual. An indi-

vidual is considered multidimensionally poor when this weighted sum exceeds the threshold

level of weighted deprivations. The concept can be formally represented in the following

manner.

Let Xi = {xij} represent the achievement vector of an individual i = 1, 2, ...n in

indicators j = 1, 2, ...m, and Z = {zj} is the vector for deprivation thresholds of deprivation

indicators. An individual i is considered deprived in indicator j if xij < zj and non-deprived

otherwise.
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Define aij as:

aij =

1, if xij < zj

0, if xij ≥ zj
(1.1)

Here, aij is the binary representation of the vector of j deprivations of an individual i. In

the following matrix, called the deprivation matrix (1.2), cell (aij) represents an individual’s

deprivation in the indicator j. In this case, the indicators are assigned to zero and one if

individuals are not deprived or deprived in a given indicator, respectively. This is the first

poverty cut-off at the individual level. Following the example above, an individual i will be

assigned zero in “suffering from chronic illness” j indicator if she does not have a chronic

illness and one otherwise.

Λn,m =

a1,1 · · · a1,m

a2,1
. . . a2,m

an,1 · · · an,m

 (1.2)

The second poverty cut-off is implemented while aggregating all indicators for each indi-

vidual. Specifically, if the weighted sum of deprivations is higher than the poverty threshold

level k, an individual is deemed poor. For example, lets assume that the multidimensional

poverty is only measured in health dimension, three indicators mentioned above are chosen

for this purpose, each indicator is assigned a weight of 1/3, and an individual is deprived in

two out of three. If the poverty threshold is 1/3, then an individual is multidimensionally

poor, as his deprivation score will be 2/3. The weighted deprivation of nonpoor individu-

als in this case is censored – that is, replaced with zero. The poverty threshold for selected

indicators, and the multidimensional poverty will be presented in Section 2.3.

The main difference between the Alkire-Foster approach and the one adopted in this

paper is the aggregation of deprivation indicators at both individual and aggregate levels.

The conventional approach calculates the simple weighted sum of deprivations to assess the
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multidimensional poverty at the individual level 1 The study will depart from this approach

and apply the CES functional form discussed by Bourguignon and Chakravarty (2003) and

Bossert et al. (2009). This functional form allows to calibrate the degree of substitution be-

tween deprivation indicators to the desired level (more in detail below). Whether an individ-

ual is multidimensionally poor (the second poverty cutoff) is decided based on the individual

deprivation function.

With the application of CES function, the individual deprivation function becomes:

p(Λ)i =
( m∑

j=1

wj(aij)
β
)1/β

(1.4)

Here, wj are weights assigned to each indicator and β ≥ 1 is the parameter of substi-

tution between deprivation indicators of an individual. However, one problem arises during

the aggregation at individual level. Given that deprivation indicators take values of 0 or 1,

it is not possible to retain the CES specification for individual deprivation function, and it

simply becomes a linear weighted sum across indicators. To tackle this problem, the value

of deprivation indicators is averaged within each dimension, and individual poverty measure

is built on average values of dimensions instead:

p(Λ)i =

(
L∑
l=1

wl

(∑
j

aij
rl

)β)1/β

, (1.5)

where wl is the weight attributed to each dimension l, and l = 1, 2, ...L, rl is the number

1The individual poverty measure p(Λ)i is usually calculated as follows, which does not allow the application
of the CES specification:

p(Λ)i =

m∑
j=1

wjaij (1.3)

Here, wj are weights assigned to each indicator.
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of indicators within each dimension l. In this case, weights will be assigned to dimensions

and not to indicators to preserve the weighted structure of the measure.

The poverty at societal level is also calculated by aggregating individual deprivations

via the adoption of the CES functional form. As noted above, the aggregate poverty index

only includes the deprivation of the multidimensionally poor and replaces the deprivation of

nonpoor with zero. The aggregate poverty measure P (Λ)MP is constructed as below:

P (Λ)MD =
1

n

(
q∑

i=1

(
p(Λ)i

)α)1/α

=
1

n

(
q∑

i=1

(
L∑
l=1

wl

(∑
j

aij
rl

)β)α/β)1/α

(1.6)

Here, α represents the elasticity of substitution between multidimensional poverty of indi-

viduals, and larger values of α imply higher aversion to inequality. This functional form also

includes the Alkire-Foster approach when elasticity parameters are appropriately calibrated,

i.e., when β = 1 and α = 1.

The CES specification entails a desirable property that makes this functional form at-

tractive. In our specification, the value of the CES function approaches the value of its largest

element in at higher values of substitution parameters (α or β). That is, when β > 1, the

individual deprivation function will be representative of the deprivation dimensions in which

an individual is deprived the most. Hence, those deprivations will not be averaged out by the

value of other dimensions in which an individual is not deprived or has lower deprivation.

For example, an individual might suffer from poor health, but not be deprived of education.

In this case, higher β will give a larger implicit weight to the health deprivation of an indi-

vidual, and it will not be averaged out by the value of the education dimension. On the other

hand, the application of CES specification to the aggregation across individuals allows the

calibration of the degree of aversion to inequality in the distribution of multidimensional de-

privation among the population and the poor (Bourguignon and Chakravarty, 2003). Larger
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values of α will assign higher implicit weights to the most deprived.

Denoting q the number of poor and n the number of individuals in the society, the mea-

sure can also be decomposed in terms of the headcount poverty index (H) and the poverty

intensity index (A):

H =
q

n
(1.7)

A =

(∑q
i=1

(∑L
l=1wl

(∑
j
aij
rl

)β)α/β)1/α
q

(1.8)

P (Λ)MP = H ∗ A (1.9)

This poverty index satisfies several axioms adapted from unidimensional poverty measures

to the multidimensional setting (for further discussion, see Tsui (2002) and Bourguignon

and Chakravarty (2003)). But the measure is not directly decomposable to subgroups or

dimensions. This shortcoming can be handled with the application of the Shapley method

(see below).

1.2.3 Selected dimensions and indicators

The study will assess the multidimensional poverty of individuals in four dimensions with

thirteen corresponding indicators. The included dimensions are education, health, material

deprivation, and the environment. The choice of dimensions and the corresponding indica-

tors are mainly guided by the existing literature (Alkire et al., 2015, Alkire and Apablaza,

2016, Bossert et al., 2009, Decancq, 2017) as well as data availability. The EU-SILC dataset

used in the paper collects extensive information covering selected dimensions of deprivation

to construct the index. Dimensions, corresponding indicators, and deprivation cut-offs of
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indicators are given in Table 1.1 below.

Among the dimensions selected, material deprivation is reported by Eurostat on an an-

nual basis using the EU-SILC variables. The measure currently includes nine items: to pay

their rent, mortgage, or utility bills; to keep their home adequately warm; to face unexpected

expenses; to eat meat or proteins regularly; to go on holiday; to own a television; a washing

machine; a car; and a telephone. Some of the indicators used by Eurostat are also included in

this study (Table 1.1), namely, not being able to keep the dwelling warm, not affording meals

with chicken/red meat (or a protein equivalent) every two days, and enforced lack of a tele-

phone, washing machine, and TV, with the latter items comprised in one indicator (enforced

lack of durables). The decision was made to modify the material deprivation dimension by

excluding some indicators in the material deprivation reported by Eurostat and including

other indicators available in the dataset – access to a bath/shower or toilet facilities, size of

the housing, and housing conditions.

The inclusion of some indicators and the exclusion of others in material deprivation

can be justified. Firstly, housing conditions, and possession of durable goods, allows us to

produce a better picture of lifetime material deprivation (Ayala et al., 2011); these items

reflect the long-term earning ability of households better than their current income level

captured by income poverty. In contrast, some indicators in Eurostat’s material deprivation

– such as experiencing problems with paying the mortgage or rent and utility bills – are

more reflective of the current monetary situation of individuals. Moreover, the inclusion and

aggregation of large numbers of material deprivation indicators listed in Eurostat’s measure

would preclude us from producing meaningful poverty indices. It is better if these items are

analysed separately to inform the readers about the current state of material deprivation. (For

a detailed analysis of the material deprivation in the EU countries, see Guio et al. (2017)).
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Table 1.1: Normative weights assigned to each dimension

Dimension Weight Indicator
Education 1/4 Not completed a secondary education

Health
1/4 Subjective health status below fair

Suffering from chronic illness
Presence of unmet medical needs

Material
deprivation

1/4 Leaking roof, damp walls/floor or rot in window
Not being able to keep the dwelling warm
No access to bath/shower or indoor flushing toilet inside the dwelling
Enforced lack of colour TV, washing machine, telephone, and computer
Living in an overcrowded household
Not affording meal with chicken/meat (or protein equivalent) every two days

Environment
1/4 Suffering from noise from neighbours or from the street

Suffering from pollution
Suffering from crime and violence

The multidimensional poverty threshold. The multidimensional poverty threshold is

taken as 33%. That is, an individual deprived in at least 33% of weighted deprivations will

be considered multidimensionally poor according to normative weights. This choice of the

cutoff means that a person is poor if she is deprived in more than one dimension - the cutoff

is equivalent to being deprived in one dimension and one indicator (weight of 1/12 each) of

health or environment or two indicators (weight of 1/24 each) of material deprivation. As the

identification of poor depends on the weights attributed to each indicator or dimension, the

identification procedure will be based on normative weights. The multidimensional poverty

index with subjective weights will be calculated for those deemed poor under normative

weighting structure.

1.2.4 Decomposition method: Shapley value

Besides the level of multidimensional poverty, it is important to reveal how dimensions con-

tribute to overall multidimensional poverty. The Shapley value will be used to assess how
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each dimension of deprivation contributes to overall multidimensional poverty to overcome

the decomposability issue of the multidimensional poverty index. The method has been

introduced by Shapley (2020) into the field of cooperative game theory and was later rein-

troduced by Shorrocks (2013a) into the decomposition of various inequality and poverty

measures. Increasingly it has been used in empirical poverty literature for the analysis of

spatial and temporal contributions of various factors for the changes in multidimensional

poverty (Chakravarty et al., 2008, Nicholas et al., 2019).

The method can be succinctly explained as follows. First, it calculates the poverty level

with and without the presence of a specific deprivation dimension; that is, what the poverty

level would be if individuals were not deprived in a given dimension. The method assumes

that the order of elimination of a dimension from the poverty calculations matters; the level

of poverty will differ if a dimension is eliminated before or after the exclusion of other di-

mensions from the calculations. Hence, it takes the average overall multidimensional poverty

considering all orders of elimination of a chosen dimension. For a detailed description of the

decomposition procedure, see Shorrocks (2013a).

1.2.5 Choosing weights

Two approaches will be adopted while assigning weights to the dimensions. The analysis

will use both normative and subjective weights for the comparative analysis. In the case of

normative weights, each dimension is assigned an equal weight of 1/4, and those weights

are equally distributed among indicators within each dimension (Table 1.1). This is the con-

ventional approach adopted by the Alkire-Foster method to identify the poor, as mentioned

above.

It is worth addressing this implementation here. The measurement of multidimensional
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poverty aims to assess deprivation levels in various aspects of poverty, represented by di-

mensions. Indicators are used to quantify the deprivation level. Hence, assigning weights to

the deprivation dimensions and not indicators is still consistent with the concept of a multidi-

mensional poverty measurement. Moreover, as the measure will be calculated with average

values of deprivation indicators within each deprivation dimension, it would not be possible

to assign weights to indicators. Hence, the assignment of weights is conceptually purposeful

and technically feasible.

Subjective weights . Subjective weights are derived from the life satisfaction informa-

tion proposed by Schokkaert (2007) and used in other studies (for instance, Yang (2018)).

These weights have the advantage of taking into account actual population preferences and

producing a more realistic picture of the poor. Using satisfaction data as a measure of well-

being is subject to severe criticisms ranging from different scaling factors (converting the

self-reported well-being into a value within a defined interval of satisfaction values) to the

dependence of reported well-being on different factors such as lifetime well-being, the well-

being of peers or parents. However, it can still hold valuable information about what people

value in their lives and what affects their well-being. Moreover, the scaling factors can affect

the level of satisfaction but not the relative weights given to each dimension of well-being or

deprivation (Decancq et al., 2015). Hence, it can be conveniently used for the construction

of subjective preferences.

Another important advantage of this method is its independence of the incidence of

deprivations across dimensions, as opposed to other non-normative weights. The departure

from normative weighting is usually carried out by the adoption of endogenous weights,

such as frequency weights or weights derived from the principal component analysis. These

weights are linearly correlated with the deprivation incidence in a given dimension and can

violate important axioms that a poverty measure must satisfy (for a technical discussion and
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empirical illustration, see Dutta et al. (2021)). The weights derived from the satisfaction

data are not susceptible to such endogeneity issues (also see Datt (2017) for the recent use

of satisfaction data in a multidimensional poverty assessment).

The analysis will benefit from this discussion to estimate subjective preferences for

constructing a subjective multidimensional poverty index. The 2013 cross-sectional wave

of the EU-SILC dataset contains a set of questions regarding overall life satisfaction, which

will be used for this purpose. The subjective weights of each dimension of deprivation will

be obtained via ordered logit analysis as follows:

LSi =
L∑
l=1

αl ∗Dil +
L∑
l=1

K∑
k=1

βlk ∗Xik ∗Dil +
K∑
k=1

γk ∗Xik + ϵi (1.10)

Here, LSi is the life satisfaction indicator measuring the overall satisfaction with life in

[0,10] interval; Dil is the deprivation in dimension l ∈ {education, health, material depri-

vation, environment}; Xik is the vector of sociodemographic characteristics of respondents

- sex of the respondent, being employed, living in an urban area and being in a civil union;

and αl, βlk and γk are the parameters to be estimated. Xik also includes individual-specific

characteristics such as mood variables – the dataset provides a rich variety of those. The

purpose of including these variables is to “clean out” the satisfaction scores from tempo-

rary mood changes of individuals and to estimate more robust preferences not affected by

transient feelings.

The coefficients of dimensions and interaction terms will be normalised, so that ob-

tained weights will sum to one. The inclusion of socioeconomic indicators of individuals in

interaction with dimensions allows us to derive heterogeneous weights for various population

groups. For example, the value attached to education by an urban population may differ from

a rural population because urban employment opportunities may depend more on higher ed-

ucation levels than rural populations. In this case, being deprivation in education will have a
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stronger impact on the life satisfaction of urban residents (hence, a larger coefficient of the

interaction term of education and urban residence) compared to rural populations.

Some conditions have been set during the selection of weights. The coefficients of

the deprivation dimensions with at least 10% significance level are used while calculating

subjective weights. Likewise, only coefficients of interaction terms with at least a 10%

significance level are presented and used in the calculations. If neither the coefficient of the

deprivation dimension nor its interaction term with the sociodemographic characteristics are

in line with the conditions above, zero weight is assigned to the dimension.

1.3 Data and Sample

The study uses the European Union Survey on Income and Life Conditions (EU-SILC)

dataset for the calculation of the multidimensional poverty in the selected countries. It is

a rich survey of individuals and households encompassing socioeconomic and demographic

variables as well as ad hoc modules changing every year. Eurostat annually reports the so-

cial exclusion and material deprivation indicators for the EU members in addition to income

or consumption poverty, increasingly recognising non-income deprivation as an important

complement to monetary poverty. The main advantage of this dataset is that it is constructed

based on common guidelines applied to all countries in the European Union and comparable

across countries and time. The paper only uses the EU-SILC 2013 wave, which contains an

ad hoc module dedicated to the satisfaction evaluation of respondents. The latter data is used

for estimating population preferences.
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Table 1.2: Countries and sample size

Country Sample size Sample with non-missing
(older than 18) satisfaction data (older than 18)

Austria 10441 9423
Belgium 10952 9412
Bulgaria 10130 8468
Cyprus 10309 9509

Germany 19936 17036
Greece 14356 14215

Hungary 19475 16226
Romania 14829 14478

Slovak Republic 11833 11225
Spain 23116 22305

Switzerland 11615 11582

The sample contains the respondents from 11 countries who are 18 years or older (Ta-

ble 1.2). As seen, the sample consists of countries with relatively high income per capita

and low monetary poverty: Austria, Belgium, Switzerland, Germany, Slovak Republic, and

Spain; and relatively lower levels of income per capita: Bulgaria, Romania, Hungary, and

Cyprus. The selection of countries is conditioned by the number of missing values in satis-

faction variables used for the estimation of population preferences; only countries with non-

response rates under 20% are selected. The second column shows the number of respondents

older than 18 with non-missing values on life satisfaction variables. It must be noted that, al-

though the subjective weights are derived from satisfaction data where observations existed,

those weights are applied to the whole sample (including to those with missing satisfaction

information) in the calculation of a subjective-weighted multidimensional poverty index.

The missing values problem is also encountered while assessing the deprivation in each

indicator (Table 1). Some measures have been taken to decrease the impact of missing obser-

vations to identify nonpoor individuals. For example, the missing values for durables have

been handled such that, if a person has missing information in one durable and not lacking
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other three durables, she is deemed not deprived in enforced lack of durables indicator, as

her otherwise lacking that durable good would not affect her deprivation status in this in-

dicator. Concerning the deprivation indicators in other dimensions, the following steps are

taken. First, an individual’s weighted deprivation is calculated without the indicator with

missing information. Second, the deprivation score of these individuals are compared with

the poverty cutoff; if a person would not be deemed poor even if she was deprived in a given

indicator with missing information, she is considered not poor. This procedure is carried out

for those who have missing information in only one indicator. The similar procedure is not

carried out for those who miss information in some indicators and are already multidimen-

sionally poor with the values of indicators with non-missing information. The reason is that,

this would not give us a complete picture of multidimensional poverty or poverty intensity

as only lower bound values of these measures would be obtained. This is not the conven-

tional way of calculating and reporting multidimensional poverty, hence, these individuals

are treated as missing observations.

1.4 Results

This section will present the main results of the study. The information on data used and

sample size, the treatment of missing values, and summary statistics of the multidimension-

ally poor can be found in Appendix 1.1 and Appendix 1.2. The next subsection discusses

the results of the life satisfaction regression and subjective weights. Thereafter, the multidi-

mensional poverty level is reported for the selected countries at various levels of the degree

of substitution and aversion to inequality. The Shapley decomposition results are presented

afterwards. The section is concluded with the overlap analysis between income and multidi-

mensionally poor.
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1.4.1 Life satisfaction regression and subjective preferences

As discussed above, the life satisfaction analysis is carried out for each country in the sample

in order to derive population preferences and corresponding subjective weights. The results

of the life satisfaction regression are presented in Table 1.3. The selection of countries is

based on the number of responses to the question “Overall, how satisfied are you with your

life?”, measured on a scale from 0 to 10. Alongside the main dimensions of deprivation,

several sociodemographic characteristics and their interactions with deprivation dimensions

are included in the regressions to account for heterogeneity in preferences, and hence, derive

group-specific subjective weights.
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Table 1.3: Life satisfaction regression results

Austria Belgium Bulgaria Cyprus Germany Greece
Education −0.338∗∗ −0.282∗∗ −0.362∗∗ −0.156∗∗ −0.119 −0.413∗∗

(0.0722) (0.0476) (0.0823) (0.683) (0.0886) (0.0345)
Health −2.916∗∗ −2.233∗∗ −1.475∗∗ −1.683∗∗ −2.578∗∗ −1.097∗∗

(0.191) (0.122) (0.0844) (0.154) (0.148) (0.0661)
Material deprivation −2.260∗∗ −2.607∗∗ −2.012∗∗∗ −2.689∗∗∗ −3.511∗∗∗ −1.445∗∗∗

(0.198) (0.191) (0.103) (0.230) (0.248) (0.0911)
Environment −0.295∗∗ −0.148∗ −0.181∗∗ −0.113∗∗ −0.494∗∗ −1.102∗∗

(0.0812) (0.0890) (0.0785) (0.0675) (0.0805) (0.0511)
Education x −0.326∗∗ −0.314∗∗

employed (0.116) (0.102)
Education x 0.312∗∗ −0.355∗∗

civil union (0.0880) (0.115)
Education x −0.188∗∗

male (0.0788)
Education x −0.237∗∗ −0.305∗∗

urban residence (0.109) (0.0793)
Health x 0.848∗∗∗ 0.771∗∗∗ 0.966∗∗

employed (0.199) (0.204) (0.148)
Health x 0.363∗∗∗ 0.604∗∗∗ 0.318∗∗∗

civil union (0.198) (0.177) (0.154)
Health x 0.608∗∗

urban residence (0.206)
Material deprivation x 1.074∗∗

employed (0.304)
Material deprivation x −0.783∗∗ −0.600∗

civil union (0.262) (0.309)
Material deprivation −0.367∗∗∗ 1.095

x urban residence 0.202 (0.260)
Environment x 0.190∗

employed (0.0981)
Environment −0.260∗∗∗

x urban residence (0.142)
Living in urban area −1.121∗∗ −0.156∗∗ 0.445∗∗ −0.656∗∗ 0.149∗∗ 0.0568∗

(0.0509) (0.0540) (0.0886) (0.0836) (0.0298) (0.0323)
Living in consensual 0.260∗∗ 0.535∗∗ −0.0466 0.207∗∗ 0.682∗∗ 0.340∗

union (0.0484) (0.0427) (0.0498) (0.0860) (0.0745) (0.0312)
Employed −0.0138 0.118∗∗ 0.587∗∗ 0.108∗∗ −0.526∗∗ 0.265∗

0.0503 (0.0463) (0.0496) (0.0405) (0.0700) (0.0328)
Male −0.339∗∗ −0.0638∗ −0.0581∗∗ −0.0705 −0.102∗∗ −0.0545∗

(0.0378) (0.0381) (0.0391) (0.0449) (0.0280) (0.0298)
Being very nervous 0.493∗∗ 0.390∗∗ 0.191∗∗ 0.676∗∗ 0.465∗∗ 0.516∗∗

0.0220 (0.0205) (0.0157) (0.0182) (0.0204) (0.0172)
N 9423 9412 8468 9509 17036 14215
Chi-2 1960.1∗∗∗ 1913.5∗∗∗ 2412.1∗∗∗ 2794.3∗∗∗ 2884.1∗∗∗ 2760.7∗∗∗

Pseudo-R2 0.0654 0.0703 0.0671 0.0784 0.0574 0.0591

Note: Robust standard errors are given in parentheses - ∗ ∗ ∗− < 0.01, ∗ ∗ − < 0.05, ∗− < 0.10.24
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Table 1.3: Life satisfaction regression results (cont-d)

Hungary Romania Slovak Republic Spain Switzerland
Education −0.289∗∗ 0.0371 −0.434∗∗ −0.463∗∗∗ −0.0727

(0.0429) (0.0454) (0.0826) (0.0485) (0.0636)
Health −1.976∗∗∗ −1.834∗∗∗ −2.258∗∗∗ −1.856∗∗∗ −1.968∗∗∗

(0.0995) (0.0599) (0.130) (0.117) (0.163)
Material deprivation −1.854∗∗ −1.851∗∗∗ −2.608∗∗∗ −2.077∗∗∗ −3.397∗∗∗

(0.102) (0.107) (0.126) (0.119) (0.477)
Environment −0.0178 −0.192∗∗∗ −0.208∗∗∗ −0.0011 −0.449∗∗∗

(0.0815) (0.0720) (0.073) (0.0545) (0.0822)
Education x −0.235∗∗∗ −0.430∗∗∗

employed (0.0762) (0.159)
Education x −0.304∗∗∗ 0.153∗∗∗

civil union (0.117) (0.0512)
Education x 0.138∗∗∗ −0.0949∗

male (0.0638) (0.0486)
Health x 0.633∗∗∗ 0.398∗∗∗ 0.690∗∗∗ 0.857∗∗∗

employed (0.128) (0.164) (0.127) (0.204)
Health x 0.324∗∗∗ 0.542∗∗∗ 0.350∗∗∗

civil union (0.108) (0.151) (0.126)
Health x 0.0136 0.213∗

male (0.121)
Health x −0.392∗∗∗ −0.334∗

urban residence (0.112) (0.186)
Material deprivation x −0.506∗∗ 1.188∗∗∗

employed (0.137) (0.555)
Material deprivation x −0.433∗∗∗

civil union (0.130)
Material deprivation 0.340∗∗∗ 1.535∗∗

x urban residence (0.155) (0.580)
Environment x −0.262∗∗∗

employed (0.118)
Environment x −0.298∗∗ 0.642∗∗

urban residence (0.106) (0.164)
Living in urban area −0.0096 −0.195∗∗ 1.129∗∗ 0.159∗∗ −0.334∗∗

0.0369 (0.0495) 0.0464 0.0245 0.119
Living in consensual 0.185∗∗∗ 0.005 0.066 0.210∗∗∗ 0.625∗∗∗

union (0.0436) (0.0671) (0.0429) (0.0359) (0.0385)
Employed 0.236∗∗∗ 0.328∗∗∗ 0.133∗∗∗ 0.276∗∗∗ −0.691∗∗∗

(0.0404) (0.0459) (0.0446) (0.0294) (0.113)
Male −0.184∗∗∗ −0.0485 −0.0819∗∗∗ −0.158∗∗∗ −0.236∗∗∗

(0.0287) (0.0371) (0.0345) (0.0344) (0.0343)
Being very nervous 0.682∗∗ 0.455∗∗ 0.307∗∗ 0.427∗∗ 0.601∗∗

(0.018) (0.020) (0.0185) (0.012) (0.022)
N 16266 14478 11225 22305 11582
Chi-2 5298.4∗∗∗ 3737.3∗∗∗ 1783.8∗∗∗ 3660.1∗∗∗ 1666.4∗∗∗

Pseudo-R2 0.0892 0.0753 0.0442 0.0468 0.0504

Note: Robust standard errors are given in parentheses - *** - < 0.01, ** - < 0.05, * - < 0.10.25
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The results show the diverse impact of each dimension on the overall life satisfaction

of the respondents. First, the deprivation in education and environment comprising noise,

pollution, and crime indicators are relatively less correlated with the life satisfaction of re-

spondents. The negative association of being deprived in education with life satisfaction is

stronger for employed individuals in Belgium, Bulgaria, and Greece. Living with a partner

(i.e., in a consensual union) and being male has mixed implications for different countries.

These factors weaken the negative correlation of being deprived in education with subjec-

tive well-being in some countries (e.g., Bulgaria and Romania, respectively) and strengthen

it in others (e.g., Germany and Cyprus, respectively). Spatial differences play a somewhat

significant role in the correlation of education deprivation with subjective well-being; those

living in densely populated areas report lower satisfaction compared to those living in less

densely populated areas. This could be related to the fact that high-density areas are usually

cities where the main employment opportunities are clustered, and being deprived in educa-

tion represents a disadvantage during the job search and in the participation in socio-political

life.

Like education, deprivation in environment also has a weak, although significant cor-

relation, with overall satisfaction for most of the sample. Small heterogeneity is observed

in the correlation of environment deprivation with life satisfaction among different demo-

graphic groups. Those living in densely populated areas report lower satisfaction than those

living in sparsely populated areas, probably due to higher noise and pollution concerns in the

former.

In contrast, material and health deprivations have quite strong correlations with overall

life satisfaction, although, for some population groups, the correlation is less adverse. For in-

stance, employed people are less dissatisfied with life when suffering from material or health

deprivations compared to non-employed. Moreover, males deprived in terms of health are
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less satisfied with life compared to females, but only in Spain. The correlation of health de-

privation with overall satisfaction is weakened by living with a partner; those in a consensual

union are less affected by health deprivation. On the other hand, those living in a consensual

union and materially deprived seem to suffer more in terms of satisfaction than those liv-

ing without a partner. Those who are employed but are materially deprived have lower life

satisfaction in Romania meanwhile the satisfaction is higher in Germany and Switzerland.

Living in a densely populated (urban) area and being materially deprived mitigates the neg-

ative correlation of the latter with overall life satisfaction in Romania and Switzerland and

aggravates it in Bulgaria. Finally, living in urban areas strengthens the negative association

of health deprivation with overall satisfaction, except for Austria, and mitigates the negative

association of material deprivation with life satisfaction, except for Bulgaria.

Subjective weights Based on the regression results, the subjective weights are derived

from estimated coefficients. Firstly, weights for each population group are calculated based

on the coefficients of main dimensions and their interactions with sociodemographic char-

acteristics. Secondly, these weights are normalised so that their sum is equal to one. The

mean subjective weights and standard errors (in brackets) are presented in Table 1.4. The

mean values are calculated as averages of the coefficients of corresponding poverty dimen-

sions across various groups taking into account both main coefficients and interactions with

sociodemographic characteristics.
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Table 1.4: Country means of subjective weights

Country Education Health Material depr. Environment
Austria 0.079 0.466 0.404 0.045

(0.0285) (0.0536) (0.0262) (0.0029)
Belgium 0.057 0.369 0.528 0.046

(0.0047) (0.0494) (0.0437) (0.0229)
Bulgaria 0.091 0.353 0.512 0.043

(0.0499) (0.0306) (0.0248) (0.0038)
Cyprus 0.092 0.290 0.592 0.026

(0.0462) (0.0764) (0.1023) (0.0024)
Germany 0.063 0.307 0.565 0.066

(0.0289) (0.0491) (0.0254) (0.0050)
Greece 0.135 0.359 0.473 0.033

(0.000) (0.000) (0.000) (0.000)
Hungary 0.095 0.376 0.496 0.034

(0.0292) (0.0897) (0.0508) (0.0313)
Romania 0.081 0.402 0.461 0.057

(0.0178) (0.024) (0.0527) (0.0307)
Slovak Republic 0.080 0.360 0.519 0.041

(0.0577) (0.0680) (0.0187) (0.0015)
Spain 0.111 0.325 0.564 0.0003

(0.0216) (0.0799) (0.0699) (0.0000)
Switzerland 0.018 0.350 0.521 0.111

(0.0059) (0.0714) (0.1008) (0.0368)

Note: The mean values are calculated as averages of the coefficients of
corresponding multidimensional poverty dimensions across various groups
taking into account both main coefficients and interactions with sociode-
mographic characteristics.

The subjective weights differ considerably from the equal normative weights (0.25) as-

signed to each dimension. Almost all countries attribute low importance to deprivation in

education and environment not exceeding 0.12 for both dimensions. On the other hand,

health deprivation plays a more important role in defining respondents’ well-being. Respon-
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dents attribute around 0.28-0.46 of the total weight to this dimension, with Austria giving

the highest weight at 0.466. Material deprivation is the most important deprivation dimen-

sion according to the subjective weights (except for Austria) and has the largest impact on

well-being. The highest weight attached to this dimension is 0.59 for Cyprus. Interestingly,

the higher-income countries in the sample are more deprived in the education and environ-

ment dimensions compared to health and material deprivation dimensions (see Appendix 1.4

for country-specific poverty headcount ratios in deprivation indicators), however, the impor-

tance attached to them is not much different from that of the lower-income countries (Figure

1.1). In the same manner, the lower-income countries are more deprived in the material

deprivation indicators, but the subjective weights assigned to these indicators do not differ

substantially from those derived from higher-income countries.

Appendix 1.3 presents the group-specific subjective weights that will be used in the cal-

culation of the subjective poverty index for these groups. Employed individuals, in general,

seem to attach slightly higher importance to education level relative to the mean preferences,

although the difference is quite small. Interestingly, they also attribute a smaller weight to

health and a higher weight to material deprivation compared to the mean. The same ten-

dency is also observed for those living with a partner (except for Hungary); they attach a

lower weight to health deprivation, but the importance of material deprivation varies relative

to the mean. A negligible difference is observed between males and females and those below

and above 40 years old. Finally, the preferences for environmental deprivation do not differ

noticeably among the groups.
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Figure 1.1: Subjective weights attributed to deprivation dimensions for countries with differ-
ent levels of income per capita
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Figure 1.2: Subjective weights attributed to deprivation dimensions for countries with differ-
ent levels of income per capita (cont-d)

1.4.2 Normative versus subjective MPI

Now we can proceed to the results of multidimensional poverty. Appendix 4 presents uncen-

sored and censored headcount ratios per indicator for the countries in the sample, and readers

interested in exploring these deprivations can be familiarised with those in Table 7. Table

1.5 summarises conventional MPI results with normative and subjective weights for α = 1

and β = 1. Switzerland is found to have the lowest level of multidimensional poverty, while

Romania shows the highest level of overall deprivation both in terms of normative and sub-

jective weights, despite the latter being different from normative ones. The largest difference

between the normative MPI and the subjective MPI is observed in Belgium, Cyprus, and

Spain, with the subjective MPI being lower than the normative MPI (see Figure 1.3). The

existence or absence of differences between normative and subjective MPIs has different im-

plications. The population of the countries that have higher subjective MPI than normative

MPI attributes higher importance to deprivation indicators/dimensions in which the popula-

tion suffers the most in general. Regarding the countries in which the difference between the

two MPIs is not observed, residents have given somewhat less importance (hence, smaller

31



ESSAYS IN POVERTY MEASUREMENT

subjective weights) to dimensions in which they are more deprived (for instance, education).

This may be observed as a result of perceptions and aspirations of the deprived; the larger

the deprived segment of the population in a given dimension is, the lower importance this

dimension may have for them, because it is prevalent and hence not seen as a serious prob-

lem in the society. It is also to be noted that the subjective MPIs cannot be compared across

countries, as the weights attached to each dimension are different. The main purpose is to

reveal how the level of poverty of each country changes when population preferences are

considered.

Table 1.5: Multidimensional poverty indices and poverty intensity indices with normative
and subjective weights

Country Normative Subjective Normative Subjective Headcount
MPI MPI Intensity Index Intensity Index ratio

Austria 0.066 0.047 40.5% 28.4% 16.4%
Belgium 0.087 0.051 42% 24.7% 20.6%
Bulgaria 0.129 0.117 47.8% 43.4% 28.4%
Cyprus 0.112 0.072 43.1% 29.8% 24.2%

Germany 0.064 0.036 40.9% 23% 15.6%
Greece 0.126 0.102 43.9% 35.3% 28.8%

Hungary 0.108 0.094 45.5% 39.3% 23.8%
Romania 0.131 0.120 43.7% 39.3% 29.9%

Slovak Republic 0.055 0.038 42.8% 29.4% 13%
Spain 0.11 0.070 40.1% 25.4% 27.7%

Switzerland 0.046 0.022 39.5% 18.9% 11.7%

Note: The table presents the multidimensional poverty index (MPI) and poverty intensity
index with two sets of weights, as well as a poverty headcount ratio – the share of population
suffering in over three indicators. The MPI shows the weighted share of deprivations in which
people suffer out of the total possible deprivations. The poverty intensity index shows the
percentage of weighted deprivations suffered by the poor, and H indicates the share of the
population who are multidimensionally poor.

The poverty headcount index (H) reported in the last column of Table 1.5 shows the

32



ESSAYS IN POVERTY MEASUREMENT

share of respondents deprived in more than 33% of weighted deprivations. The headcount

ratio is the smallest for Switzerland and highest for Bulgaria, Greece, and Romania in line

with the MPI findings. Almost one-third of the population of these countries is multidimen-

sionally poor. Spain exhibits a slightly lower percentage, however the number is still high –

more than one-fourth of the population.

Figure 1.3: Normative and subjective MPI across selected countries

Figure 1.4: Normative and subjective poverty intensity index across selected countries

Note: The first chart shows the level of normative (blue bars) and subjective (red lines) MPI across selected
European countries. The second chart shows the level of normative (light green bars) and subjective (dark
green lines) poverty intensity index (A) across selected European countries.

The poverty intensity index (A) reveals more about the depth of multidimensional
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poverty among the poor. Despite the low levels of MPI among the population, there is sub-

stantial poverty among the deprived in terms of its intensity. The average intensity of poverty

is somewhat similar across the countries, despite the substantial differences in terms of the

headcount poverty ratio index and MPI. On average, the underprivileged suffer in around

39-47% of the total weighted deprivations with normative weights, and the difference be-

tween the countries is not large. Second, the index is noticeably lower when calculated

with subjective weights for all countries (see Figure 1.4). The differences are very large

except for Bulgaria, Hungary, and Romania. The latter can be due to the higher subjective

weights assigned to material deprivation and the high incidence of material deprivation in

these countries. Overall, the intensity of poverty changes substantially, depending on the

approach taken to assigning weights.

1.4.3 Normative and subjective MPIs with different levels of α and β

Conventional MPI and other poverty indicators reported above are suitable for obtaining a

preliminary look at the living conditions of the poor in selected countries. However, those

indicators are not able to reveal how deprivations are distributed within a population in gen-

eral and among the poor in particular. This section presents the poverty indices measured

with various levels of substitutability among poverty dimensions and aversion to inequality

by appropriately calibrating β and α, respectively. It is useful to remember that higher val-

ues of β gives larger implicit weight on dimensions in which individuals are deprived the

most, whereas higher α gives larger implicit weight to population groups that are deprived

the most.

Table 1.6 presents the results for the MPI with normative and subjective weights. First, it

confirms that the calculations have produced systematically lower values for MPIs measured

with subjective weights compared to those measured with normative weights. It seems that
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the subjective perception of poverty is not as high as the normative evaluation. Moreover,

the difference between normative and subjective MPIs persists at all levels of α and β.

Second, the values of the MPI change drastically as the parameters of substitution be-

tween indicators and aversion to inequality are increased. For the higher-income countries in

the sample, the observed values are almost five-fold, such as for Austria, Belgium, Germany,

and Switzerland. This shows that the population in these countries is unequally deprived and

that the differences in deprivation are substantial for different segments of the population.

Still, lower-income countries in the sample show higher levels of multidimensional depriva-

tion – the population on average suffer from almost half of the weighted deprivations when

the degree of substitution between indicators is very low (β = 5) and the implicit weight

assigned to the poorest is the highest (α = 5). The largest values are observed for Bulgaria

and Romania, followed by Spain and Hungary. Not only are the poor unequally deprived

across the deprivation indicators, but the intensity of poverty is also substantially different

among them. It is also noteworthy that the multidimensional poverty levels in the higher-

income countries come very close to those in the lower-income countries in the sample, as

both parameters are increased in the case of the normative-weighted MPI.
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Table 1.6: MPI results with different levels of α and β

MPI with normative weights MPI with subjective weights
Country α = 1 α = 2 α = 5 α = 1 α = 2 α = 5

Austria
β = 1 0.066 0.167 0.309 0.047 0.126 0.264
β = 2 0.092 0.228 0.401 0.064 0.165 0.313
β = 5 0.123 0.306 0.531 0.097 0.242 0.424

Belgium
β = 1 0.087 0.195 0.341 0.051 0.127 0.263
β = 2 0.119 0.264 0.434 0.0762 0.175 0.318
β = 5 0.158 0.349 0.564 0.122 0.270 0.442

Bulgaria
β = 1 0.129 0.264 0.429 0.123 0.247 0.418
β = 2 0.175 0.332 0.505 0.149 0.291 0.468
β = 5 0.220 0.415 0.614 0.187 0.358 0.548

Cyprus
β = 1 0.112 0.217 0.357 0.063 0.159 0.289
β = 2 0.139 0.284 0.443 0.097 0.204 0.339
β = 5 0.184 0.375 0.578 0.146 0.300 0.471

Germany
β = 1 0.064 0.165 0.310 0.036 0.102 0.234
β = 2 0.088 0.226 0.404 0.054 0.144 0.284
β = 5 0.118 0.300 0.529 0.088 0.225 0.406

Greece
β = 1 0.126 0.242 0.383 0.102 0.201 0.340
β = 2 0.170 0.319 0.476 0.139 0.264 0.410
β = 5 0.222 0.415 0.608 0.197 0.369 0.544

Hungary
β = 1 0.108 0.228 0.387 0.094 0.206 0.377
β = 2 0.141 0.293 0.466 0.116 0.247 0.419
β = 5 0.181 0.374 0.582 0.153 0.317 0.504

Romania
β = 1 0.131 0.268 0.422 0.120 0.241 0.412
β = 2 0.194 0.347 0.507 0.162 0.298 0.469
β = 5 0.249 0.443 0.629 0.217 0.389 0.567

Slovak
Republic

β = 1 0.055 0.159 0.323 0.038 0.118 0.270
β = 2 0.0754 0.211 0.399 0.049 0.145 0.309
β = 5 0.099 0.276 0.512 0.065 0.188 0.384

Spain
β = 1 0.112 0.215 0.338 0.070 0.145 0.256
β = 2 0.157 0.299 0.447 0.111 0.216 0.335
β = 5 0.212 0.404 0.596 0.178 0.339 0.390

Switzerland
β = 1 0.046 0.138 0.282 0.022 0.752 0.194
β = 2 0.065 0.192 0.375 0.341 0.107 0.242
β = 5 0.089 0.260 0.498 0.058 0.172 0.346

36



ESSAYS IN POVERTY MEASUREMENT

Table 1.7: Poverty intensity (A) results with different levels of α and β

A with normative weights A with subjective weights
Country α = 1 α = 2 α = 5 α = 1 α = 2 α = 5

Austria
β = 1 40.5% 41.3% 44.4% 28.4%% 31.3% 38%
β = 2 44.4% 56.1% 57.6% 39.4% 40.8% 45%
β = 5 75.4% 75.7% 76.2% 49.6% 60% 60.9%

Belgium
β = 1 41.9% 43% 46.8% 24.7% 28.1% 36.1%
β = 2 57.7% 58.1% 59.5% 37% 38.6% 43.6%
β = 5 76.7% 76.9% 77.4% 59.2% 59.5% 60.7%

Bulgaria
β = 1 47.8% 49.5% 55.2% 43.4% 46.3% 53.8%
β = 2 61.5% 62.3% 64.9% 52.4% 54.6% 60.2%
β = 5 77.5% 77.9% 78.9% 66% 67.2% 70.4%

Cyprus
β = 1 43.1% 44% 47.4% 29.9% 32.3% 38.4%
β = 2 57.3% 57.7% 58.9% 40.1% 41.4% 45%
β = 5 76% 76.2% 76.7% 60.5% 61% 62.6%

Germany
β = 1 40.9% 41.8% 45% 23% 26.1% 34%
β = 2 56.9% 57.2% 58.6% 34.9% 36.5% 41.2%
β = 5 75.9% 76.2% 76.9% 56.7% 57.2% 59%

Greece
β = 1 43.9% 45% 49.2% 35.3% 37.5% 43.6%
β = 2 58.8% 59.3% 61% 48.2% 49.2% 52.6%
β = 5 77.1% 77.4% 77.9% 68.2% 68.6% 69.8%

Hungary
β = 1 45.5% 46.8% 51.6% 39.3% 42.2% 50.2%
β = 2 59.4% 60.1% 62.1% 48.8% 50.5% 55.8%
β = 5 76.4% 76.7% 77.5% 64.5% 65.1% 67.2%

Romania
β = 1 45.8% 47.4% 53% 39.2% 42.6% 51.8%
β = 2 60.6% 61.3% 63.7% 50.6% 52.7% 58.9%
β = 5 78.1% 78.3% 79% 68% 68.8% 71.3%

Slovak
Republic

β = 1 42.8% 44% 48.5% 29.4% 32.6% 40.6%
β = 2 57.8% 58.3% 60% 37.7% 40.3% 46.5%
β = 5 76% 76.3% 77% 49.6% 52.2% 57.7%

Spain
β = 1 40.1% 40.9% 43.6% 25.4% 27.6% 33.1%
β = 2 56.6% 56.8% 57.8% 40.2% 41% 43.3%
β = 5 76.7% 76.8% 77% 64.2% 64.5% 65%

Switzerland
β = 1 39.5% 40.3% 43.3% 18.9% 22% 29.8%
β = 2 55.9% 56.2% 57.2% 29.2% 31.2% 37.2%
β = 5 76% 76.2% 76.5% 49.6% 50.4% 53.1%
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The results in Table 1.7 present the poverty intensity index (A) with different values of

the parameters. The values are much higher compared to the MPI, as these values show the

distribution of deprivation only among the poor. Moreover, the intensity values are close to

the normative-weighted and subjective-weighted MPI values calculated with higher values

of α, which shows the consistency of the results. That is, when α is increased for the MPI,

the values of the index approach the poverty intensity of the most deprived among the popu-

lation, i.e., the multidimensionally poor. When α is increased for the poverty intensity index

A, the value of the index approaches the poverty intensity of the most deprived among those

who are multidimensionally poor.

The results are somewhat similar to those of the MPI. The values of the poverty in-

tensity index calculated with subjective weights are consistently lower than those produced

with normative weights, and the difference persists as the implicit weight assigned to the

deprivations of the poorest becomes larger (as α becomes larger). This again implies that

the underprivileged assign comparatively lower importance to deprivations that population

is more deprived in because the incidence of the deprivation in the population is high and

might not be perceived as problematic.

Another important observation is that the differences in values of poverty intensity in-

dices are not large among countries in the sample in the case of the normative A. That is, the

poor are equally deprived regardless of the economic performance of the countries in terms

of income per capita, except for Switzerland. The figures become almost similar when the

value of the aversion to inequality and substitution parameters is the highest, exhibiting a

similar deprivation of the poorest in selected countries; they suffer from over 76% of total

deprivations.

The values of the poverty intensity index increase less when the inequality of aversion is

increased, however. The increase is smaller with normative weights – 4-6 percentage points.
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There are approximately 12 − 13% points in the case of the subjective poverty intensity

scores. There are two implications of these results. First, the distribution of deprivations

among the poor is not unequal; there are small differences in deprivation intensity of we

look at all poor with different poverty intensity, and the poorest. Second, the intensity of

deprivation is more unequally distributed once the population preferences are taken into

account.

Figures 1.5-1.8 illustrate some of the findings. As observed, the lines for the countries

are not steep and the differences are preserved across the values of β. This is an indicator of

uneven deprivation across selected indicators in both countries. When the perfect substitution

between the dimensions is retained and the aversion to inequality is increased (Figure 1.6),

there is almost a parallel change in MPI levels except for Switzerland. This may imply that

the inequality in the distribution of deprivations among the population is more or less similar,

but not the depth (intensity) of deprivation.

The results are different when we only look at the sample of the poor represented by the

poverty intensity index A (Figures 1.7 and 1.8). When the aversion to inequality in depriva-

tion distribution across individuals is low, the poverty intensity index increase significantly

across all countries, except for Austria, the line for some countries crossing. All countries

converge to a similar level of poverty intensity index when β takes its highest value. That

is, countries are unequally deprived across the dimensions, and higher values of β parameter

emphasize that.

When the inequality aversion is taken into account, the lines representing the different

levels of α are not steep, and the difference between the intensity scores of the countries

are preserved at all three levels of the parameters. Only two countries’ lines cross - Slovak

Republic and Cyprus. The poverty intensity of the poorest in Slovak Republic is deeper than

those in Cyprus, which is not seen when looking at the overall picture of the multidimen-
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sionally poor (α = 1).

Figure 1.5: Normative MPI at different levels of β when α = 1
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Figure 1.6: Normative MPI at different levels of α when β = 1
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Figure 1.7: Normative A at different levels of β when α = 1
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Figure 1.8: Normative A at different levels of α when β = 1
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The results above show that higher-income countries have both a smaller share of mul-

tidimensionally poor individuals and lower levels of multidimensional poverty among the

population. Despite this, the countries in the sample have a more or less similar intensity

of multidimensional deprivation when only the sample of the poor is taken into account

and normative weights are adopted. The differences emerge when population preferences

are considered, i.e., subjective weights are adopted. This is an important implication em-

phasizing that the economic growth or mean income should in no case be seen as the sole

determinant of a country’s well-being, and the poverty analysis must systematically consider

other indicators of the quality of life.

1.4.4 Decomposition of MPI

The above-mentioned results are interesting in terms of detecting the level of non-income

deprivation within countries. However, it is important to reveal the contribution of each

deprivation dimension in order to produce more focused policy implications. The decom-

position of multidimensional poverty indices is carried out via the Shapley method, and the

results for MPIs with normative and subjective weights are presented in Figures 1.9-1.10 for

normative MPI and Figures 1.11-1.12 for subjective MPI (see Tables 8-9 in Appendix 1.5

for various levels of α and β).

The dimensions of deprivation have a varying contribution in multidimensional poverty

in selected countries, and the shares change as the inequality aversion parameter becomes

larger (Figure 1.9 in Appendix 1.5). Education is responsible for the largest contribution

to total deprivation – 44 − 57% – in the sample. This means that if no one was deprived

in education in the society ( if everyone would have completed secondary education), the

multidimensional poverty would be 44− 57% lower. The share becomes slightly smaller as

the measure accounts for inequality in multidimensional poverty among populations in all
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countries. This implies that the poorest suffer from education deprivation relatively less than

the moderately poor, compared to other deprivation dimensions.

The share of material deprivation differs according to the economic development level

of the sampled countries. Its share is around 10% or less in higher-income countries and rel-

atively higher in lower-income countries, 20-27%. Interestingly, its share shrinks in lower-

income countries and slightly increases in higher-income countries with the increase in in-

equality aversion when dimensions are perfectly substitutable (β = 1). That is, the poorest

segments of the population suffer from material deprivation relatively less in the former

group of countries and more in the latter group.

The share of deprivation in health does not vary significantly across the countries. It

varies around 14-17%, being slightly higher in higher-income countries. The share merely

changes when the aversion to inequality increases. This shows that there are no differences

in the contribution of health deprivation to total deprivation in the group of moderately poor

and the poorest, and these two underprivileged groups suffer from this deprivation equally in

these countries in relative terms.

Environment deprivation has a sizable share in total deprivation as well. The share does

not vary significantly; it contributes to 15-21% of overall poverty. There is a small increase

in its share as the focus shifts to the poorest segments in Germany and Switzerland, where

environment deprivation contributes to almost one-third of the deprivation of the poorest.
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Figure 1.9: Shapley decomposition of the normative multidimensional index when α = 1,
β = 1
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Figure 1.10: Shapley decomposition of the normative multidimensional index when α = 5,
β = 5

0 20 40 60 80 100

Austria

Belgium

Bulgaria

Cyprus

Germany

Greece

Hungary

Romania

Slovak Republic

Spain

Switzerland

Relative contributionHealth Education Material deprivation Environment

The increase or decrease in the share of each deprivation is even stronger when the sub-
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stitutability of poverty dimensions becomes weaker (Appendix 1.5, Table 8). The share of

education deprivation in the total deprivation becomes larger when the value of β becomes

larger. The reverse is true for the contribution of other dimensions – as the degree of sub-

stitution between dimensions becomes smaller, their shares decrease in all the countries in

the sample. This can be interpreted such that the education dimension with the increasing

share is the dimension from which the poor suffer the most, while other deprivations are

experienced relatively less by the multidimensionally poor. This can also be seen from Ta-

ble 10 that shows a positive relationship between β and relative contribution of education

deprivation to total deprivation, and negative relationship with the other two deprivation di-

mensions. The relative contribution of environment dimension at higher values of β differs

between higher-income and lower-income countries for the normative MPI; it is increasing

for higher-income countries, but decreasing in lower-income countries at larger values of β.

The contribution of each deprivation dimension changes significantly when calculated

with subjective weights, as presented Figures 1.11 and 1.12 (also Appendix 1.5, Table 9

for the full set of results). The contribution of education is significantly smaller compared

to when the MPI is measured with normative weights for all countries, and it decreases as

the aversion to inequality in deprivations is increased. In contrast, the shares of health and

material deprivations are substantial; in lower-income countries, the contribution of mate-

rial deprivation ranges from 40% to 60%, whereas in higher-income countries, the health

deprivation contributes to 40 − 55% of the total deprivation. The contribution of environ-

ment deprivation is the smallest, except for Switzerland, which is expected given the small

subjective weight attached to this dimension.

Table 9 presents the decomposition results for various levels of β and α, correspond-

ingly. The shares vary with the degree of substitution between deprivation dimensions as

well. It shows that the share of education and environment deprivation in total deprivation
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increases when β = 2 and β = 5, and α = 1. This implies that education is the deprivation

dimension in which the poor suffer the most. It is not surprising when the uncensored and

censored headcount ratios in this deprivation dimension are taken into account. The contri-

bution of environment deprivation also increases, especially for those where the contribu-

tion was already sizable, i.e., Germany and Switzerland. In contrast, the shares of material

deprivation and health decrease to around 5-20% and 14-20%, respectively, depending on

the country. This correlation between β and the relative share of deprivation dimensions is

presented in Table 10 as well; the relative contributions of education and environment di-

mensions increase with β, whereas the opposite is true for health and material deprivations.

The relative contribution of deprivation dimensions to total multidimensional depriva-

tion changes differently as the inequality aversion parameter (α) increases, and the focus is

shifted to the poorer segments. The contribution of education deprivation shrinks similarly

to that when it is measured with the normative MPI. In contrast, the shares of health and ma-

terial deprivations in total deprivation increase with α. However, there are some exceptions.

For instance, Germany and Switzerland represent the largest contribution of health dimen-

sion to overall poverty, but this share decreases as α becomes larger. Bulgaria and Romania

have the largest contribution of material deprivation to total multidimensional poverty in

these countries, but its share also shrinks at larger values of α. Finally, the share of the envi-

ronment deprivation merely changes or decreases slightly in the case of Germany. The results

on Table 10 shows negative relationship between α and contribution of education depriva-

tion, on one hand, and positive relationship with health deprivation and material deprivation,

on the other. The results are mixed and insignificant for the environment deprivation.
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Figure 1.11: Shapley decomposition of the multidimensional index with subjective weights
when α = 1, β = 1
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Figure 1.12: Shapley decomposition of the multidimensional index with subjective weights
when α = 5, β = 5
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Overall, the decomposition results show that the contribution of each deprivation di-
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mension to the overall deprivation varies depending on the weights used and the parameters

of the deprivation function. The differences are observed between the moderately poor and

the poorest, as well as when the normative vs. subjective preferences are adopted. However,

one deprivation dimension has a higher prevalence among the poor regardless of the level

of income per capita of the countries: education. Its contribution is larger when the poverty

measurement is based on normative preferences.

1.4.5 Overlap between income poverty and multidimensional poverty

The purpose of building multidimensional poverty indices is to capture the deprivation of

individuals not represented by income or consumption poverty measures. For this purpose,

it is important to examine to what extent the two poverty measures overlap, and whether the

multidimensional poverty index is necessary for capturing the full picture of the deprived.

The income poverty measure is represented by the at-risk poverty index measured as the

percentage of those falling below the 60% of median equivalised disposable income2. The

multidimensional poverty is represented by the headcount ratio index reported in Table 1.5.

The overlap between the two indices is calculated as the share of those who are simultane-

ously income and multidimensionally poor in the population.

2The labour market information in the dataset pertains to the period one year before the date of interview.
Hence, the previous year’s equivalised disposable income is used as a proxy for this year’s equivalised dispos-
able income, and the interpretation of the results must take that into account.
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Table 1.8: Overlap between income and multidimensional poverty

Country Income poverty Income and multi- Income poor, not mul- Multidimensionally
headcount ratio dimensionally poor tidimensionally poor poor, not income poor

Austria 16.4% 3.9% 10.5% 12.5%
Belgium 14.9% 6.6% 8.3% 13.9%
Bulgaria 19.8% 12.9% 7% 15.5%
Cyprus 15.2% 6.4% 8.8% 17.8%
Germany 14.6% 4% 10.6% 11.6%
Greece 23.1% 9.7% 13.4% 19.1%
Hungary 13.4% 7.4% 6.3% 16.4%
Romania 22.2% 12.4% 9.8% 19.5%
Slovak Rep. 12.7% 3.7% 8.9% 9.3%
Spain 19.9% 7% 12.9% 20.7%
Switzerland 14.9% 3.3% 11.5% 8.4%
Average 17.1% 6.4% 10.7% 15.1%

Note: The table presents the share of respondents considered poor under two different criteria. The
third column shows the share of respondents who are both income and multidimensionally poor - the
share is calculated from the total population of each country (with non-missing information on their
multidimensional poverty status). The fourth and fifth columns present the share of respondents who are
poor under one criterion, but not poor under the other.

The overlap between two poverty indices is given in Table 1.8 (third column). The share

of individuals who are both income poor and multidimensionally poor varies significantly

between the countries. The largest overlap is observed for countries with the highest mul-

tidimensional poverty headcount ratio: Bulgaria, Greece, and Romania. In these countries,

the portion of multidimensionally poor among the population is higher than those who are

poor according to the income poverty index (Table 1.8, second column). The large overlap

can be due to the higher prevalence of material deprivation in the latter group of countries,

as this deprivation dimension is more closely related to the income of individuals (Sevinc,

2020) compared with other deprivation dimensions or indicators. The smallest overlap is in

Switzerland. This is not surprising given that only the share of the multidimensionally poor

is much smaller than the income poverty share.
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These results, once again, show that the measurement of multidimensional poverty is

important for capturing aspects of human deprivation not represented by the income or con-

sumption of individuals. These monetary indicators capture the short-term welfare of in-

dividuals and may be prone to seasonal variations (depending on the source of income),

temporary shocks, or measurement errors. Non-income or non-consumption indicators of

welfare, such as material deprivation or health, can represent the long-term earning capacity

or access to specific services. That is why it is important to present a fuller picture of poverty

by reporting both poverty indicators.

1.5 Conclusion

The paper aimed to conduct a comparative analysis of multidimensional poverty in selected

European Union countries. It addresses several shortcomings of existing multidimensional

poverty indices (MPI) in terms of normative vs. subjective weights, calibration of the degree

of substitution between dimensions, and various degrees of aversion to inequality in the

distribution of deprivation. The multidimensional poverty index is constructed with four

dimensions of deprivation: education, health, material deprivation, and environment and

utilises the 2013 cross-sectional wave of EU-SILC dataset for 11 countries with respondents

above 18 years old.

Subjective weights are calculated from the estimation of life satisfaction regression,

weights being proxies for population preferences. The results of the life satisfaction regres-

sion show that respondents’ overall life satisfaction is mainly associated with health and

material dimensions of deprivation, whereas the correlation with education and environment

deprivation is rather small. Some heterogeneity is observed in this regard among different

sociodemographic groups, that is incorporated into the calculation of subjective weights.
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The MPI calculations produce interesting results. Higher-income countries in the sam-

ple have lower levels of multidimensional poverty in terms of average weighted deprivation

and the share of the multidimensionally poor. Interestingly, the average intensity of poverty

among the poor (measured by the intensity index) is more or less similar among the sampled

countries when normative approaches to weighting are adopted. This implies that the poor

are equally deprived in terms of intensity, regardless of the income per capita level of the

countries of the sample, although the share of multidimensionally poor is much higher for

countries with relatively lower levels of economic development.

The image of the poor changes depending on the weights used; the subjective weighting

produced systematically lower deprivation levels for all countries, both in terms of the MPI

and the poverty intensity index. The difference is larger when we look at the poverty intensity

index that measures the average multidimensional poverty among the poor. That is, the poor

do not see themselves as deprived when their preferences are considered.

The calibration of the poverty index for different degrees of substitution between di-

mensions, and the aversion to inequality, provides more insight into the multidimensional

deprivation among respondents. Decreasing the degree of substitution increases the poverty

index drastically for all countries, implying that respondents are unequally deprived across

deprivation dimensions in selected countries. This can also be seen when the focus is on cen-

sored headcount ratios per each deprivation indicator. Moreover, the higher the aversion to

inequality is in the distribution of weighted deprivations, the higher the level of deprivation

is, both in the case of the multidimensional poverty index and the poverty intensity index.

This illustrates the unequal intensity of multidimensional poverty among populations, on one

hand, and among the poor, on the other.

The Shapley decomposition of the poverty index shows the contribution of each dimen-

sion of deprivation in total deprivation. The difference in the contribution of each dimension

51



ESSAYS IN POVERTY MEASUREMENT

in the case of normative- and subjective-weighted indices is noteworthy. For instance, ed-

ucation has a large contribution to overall poverty in the case of normative-weighted MPI,

but its contribution is much smaller in the case of subjective-weighted MPI due to a smaller

subjective weight on education. In contrast, material and health deprivations contribute less

concerning the normative-weighted MPI and have a higher share in the total deprivation in

the case of subjective-weighted MPI, accounting for almost 70% of total deprivation alto-

gether. Environment deprivation has a relatively small share in total poverty, its contribution

being even smaller in case of the MPI with subjective weights. The contribution of each

dimension to overall poverty also varies with different values of α and β. However, one of

them stands out at the dimension in which the poor are deprived the most – education. Its

contribution increases with a lower degree of substitution between deprivation dimensions,

regardless of the weights used. Given higher incidence of deprivation in this dimension in

general, this problem requires special attention.

As can be seen, the modification of conventional multidimensional poverty indices bears

large importance and presents a fuller picture of poverty. Although some contributions are

easier to comprehend, others are more complex. For instance, the use of subjective weights

gives us an opportunity to look at the deprivation level of respondents using their own attitude

to well-being, the latter being proxied by life satisfaction data. It enables us to spot the

differences in the perception of poverty by both policymakers and the poor. The calibration

of the poverty index according to different levels of aversion to inequality provides insight

into inequalities of how underprivileged individuals are multidimensionally deprived. On

the other hand, the calibration of substitutability among deprivation dimensions does not

seem to be practically useful. However, it plays a significant role when it comes to the

decomposition of the poverty index. For example, it gives us insight into which deprivation

dimension contributes to overall multidimensional poverty the most, and how the share of

dimensions in total deprivation varies for different segments of the poor (moderately poor
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vs. the poorest).

Several implications can be drawn from the findings. First, multidimensional poverty is

observed both in countries with higher and lower levels of income per capita in the sample,

with the latter being more deprived overall. Despite improvements in living conditions of

the poor, the problem is noteworthy. Second, the similar levels of intensity of poverty among

the sampled countries with normative weighting show that the countries with higher income

have not fully achieved the prosperity for all, although the share of the poor is significantly

lower compared to other countries. That is, the representation of a country’s welfare level

with monetary indicators only is by no means sufficient for judging its development, and the

measurement of poverty in a multidimensional setting must be conducted complementarily.

This is also confirmed by the small overlap between income poor and multidimensionally

poor. Third, the consideration of population preferences changes the image of the deprived.

The poor are not as poor when their subjective preferences are taken into account, and they

attribute varying importance to each deprivation dimension. This information can help to

reveal which deprivations the population considers the most important and where the re-

sources must be directed to improve their welfare. Last, the information from the various

contributions of each deprivation dimension to overall poverty can assist us in developing

more targeted policies to tackle multidimensional poverty. For instance, given the high con-

tribution of education to the overall deprivation of the poor, specific policies may be de-

veloped to reduce the drop-out rates from the secondary education level. As education is

important for further labour market performance, these policies may be able to tackle both

multidimensional and income poverty simultaneously.
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Chapter 2

Measuring the circumstance poverty in

Portugal: who are the worst off?

2.1 Introduction

The comprehensive measurement of human deprivation has become one of the central issues

of welfare economics in recent decades. Although providing a consistent and comparable

means for assessing poverty, traditional methods of deprivation measurement via income or

consumption present a limited view (Nolan and Whelan, 2010); hence, the measurement

must go beyond this aspect of welfare. First, income or consumption can inform policymak-

ers about the command over some material resources, but not the level of effort individuals

must exert to obtain those resources. For instance, these monetary measures alone do not

provide any information on how many hours individuals must work to earn a certain level of

income and disutility they get from working.

Moreover, the existing literature rarely takes into account individual preferences while

measuring the welfare or deprivation level of individuals. Even when poverty measurement
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includes other deprivation dimensions alongside income (Alkire et al., 2015), each dimen-

sion is deemed equally important, and the measure is not tailored to the preferences of the

population. This approach conflicts with the Paretianity principle that calls for respecting

individual preferences. Hence, the wellbeing or poverty measurement exercise merely be-

comes the assessment of command over resources, but not the satisfaction of needs, when

preferences are not taken into account.

Given the two above-mentioned issues, using the income dimension alone does not

provide any information about fair versus unfair inequalities in outcomes. In the context

of poverty measurement, the question can be posed as a fair versus unfair shortfall from

a certain level of income or consumption. The equality of opportunity literature (Roemer,

1998, Peragine and Ferreira, 2015) distinguishes two sets of factors affecting individuals’

outcomes, although those factors are not independent of each other – circumstances, that

an individual cannot control, thus cannot be deemed responsible for, and effort for which

they can partially be held responsible for. The principle of responsibility requires that unfair

inequalities due to circumstances must be eliminated, whereas inequalities due to responsi-

bility characteristics are not unfair and can be left untouched (Fleurbaey, 2008, Fleurbaey

and Maniquet, 2011). As looking at income or consumption level of individuals does not

provide any information about the effort individuals exerted, it is not possible to distinguish

fair from unfair inequalities in income or consumption, or shortfalls from a certain level of

it.

This study is an attempt to solve these issues by estimating the poverty level in Portugal

using specific welfare metrics. Given that individuals differ not only in skills but also in pref-

erences, their welfare will be assessed over the bundle of net income and work (or leisure)

hours by evaluating it in a counterfactual situation where everyone is assigned a budget with

the same gross wage. As a result, it is determined whether individuals’ implicit budget gives
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them access to any bundle that is equivalent to some chosen poverty threshold bundle of net

income and work hours. If individuals do not have access to that poverty threshold bundle,

they are deemed poor.

This measure addresses several issues described above. First, it takes into account not

only the net income of individuals but also the hours they work, hence, leisure time available

to them. In this manner, it evaluates the ability of individuals to satisfy their need for goods

and services, as well as to have decent time for rest and play (Nussbaum, 2000). Second,

the construction of the poverty measure will utilise information on ordinal preferences of

individuals, thus respecting one of the key principles of welfare economics – Paretianity.

Third, the shortfall from the poverty threshold will be due to factors beyond individuals’

control. These factors can include skill poverty, disadvantage due to tax-transfer policies

or household composition. The literature often assumes or implies that skills or returns to

work of individuals are mainly shaped by factors beyond individual’s control, hence, cannot

be deemed within their responsibility. Similarly, existing tax-benefit systems are mainly

formed by factors beyond an individual’s control. The view on the household composition

is more controversial, as it is mostly deemed to be shaped by personal choices. However,

given our sample of singles and lone parents, its inclusion in circumstances may be deemed

appropriate. The poverty defined in this manner is defined as circumstance poverty, and poor

are circumstance poor.

Another advantage of this poverty measure is that it allows for the incorporation of spe-

cific ethical priors to poverty measurement. It gives priority to the compensation principle

that requires eliminating differences in outcomes of individuals with identical preferences

(Fleurbaey, 1994), and ranks low-skilled agents as the worst off (Fleurbaey, 2008). More-

over, the choice of reference values affects the ranking of low-skilled individuals with differ-

ent preferences. By treating differences in work hours of individuals either as a responsibility
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or as luck characteristic, the measure specifies work-loving and work-averse poor, respec-

tively. This can be seen as both an advantage and disadvantage of the measure, as it does not

provide concrete guidelines for poverty measurement. However, it allows societies to tailor

the measure to own ethical considerations, by choosing the specific value of the reference

skill parameter, which presents a wider approach to measuring deprivation. The study also

adopts an ethical approach to the consideration of work hours of single parents proposed by

Maniquet and Neumann (2014), although this is not directly related to the construction of the

poverty measure. Work hours of single parents are adjusted by considering the presence of

non-adult children in their household and defining the time cost parameter of child-rearing.

The latter reflects the social value of child-rearing.

The poverty measure is built using the concept of equivalent income or money-metric

utilities. As extensively discussed by Preston and Walker (1999), and most recently by Fleur-

baey and Maniquet (2018), the construction of money-metric utilities can accommodate the

compensation principle without disregarding preferences. This measure has been increas-

ingly used in the welfare assessment of individuals, be it the analysis of individual charac-

teristics of the worst off (detailed below), welfare evaluation of tax reforms (Picchio and

Valletta, 2018), or development of optimal taxation for individuals with various skill levels

and preferences (de Frahan and Maniquet, 2016).

The empirical literature on this topic is newly emerging and scant. Some studies have

incorporated individual preferences into poverty measurement with multiple dimensions;

other studies, although not directly related to poverty measurement, have adopted a simi-

lar methodology to identify the worst off. The poverty measurement respecting individual

preferences has been extensively studied and shown by Decancq et al. (2019) for the Rus-

sian data. The authors present theoretical foundations of poverty measures that can take

into account individual preferences without violating fundamental axioms of poverty mea-
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surement. By estimating preferences from satisfaction data, the study computes equivalent

incomes with four dimensions of deprivation – education, health status, employment sta-

tus, and housing quality, as well as equivalent income poverty rates by introducing group-

specific poverty thresholds for each dimension. The authors also conduct the overlap analysis

with unidimensional and multidimensional poverty measures, such as the counting approach.

Ravallion (2017) calculates poverty rates using the US population survey data and adopting

full income (potential net income earned by working full time) and equivalent income con-

cepts. The latter two indicators include net income and leisure as deprivation dimensions.

By assigning various threshold levels of leisure, and one threshold for net income, the author

finds the significant impact of including leisure as a basic need while measuring poverty.

Other studies adopt methods more similar to the one used in the current study. Decoster

and Haan (2015) adopt the egalitarian equivalence approach and estimate the welfare of mar-

ried females using the German household survey data. The authors further their analysis by

evaluating the characteristics of the worst and best off for stylised, as well as real-life, house-

holds. Carpantier and Sapata (2016) conduct an empirical exercise for the identification of

the worst off by adopting both egalitarian equivalence and conditional equality approaches.

By estimating group vs. individual preferences to be used in welfare evaluation of single

adults in the US, the authors show that the two concepts of welfare measurement are consis-

tent with theoretical considerations and produce expected characteristics of the worst off.

This study aims to contribute to the empirical literature introduced above. The poverty

level is assessed among single individuals and single parents of the working age, i.e., 20-60

years old, in Portugal for the years 2017-2018. The study employs the EU-SILC dataset, that

contains a rich set of labor market indicators, such as gross earnings, work hours, whether

individuals work in more than one job, as well as different sociodemographic characteristics.

The choice of Portugal is not a coincidence. It is one of the European countries with sizable
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share of the population earning at or slightly above the minimum wage (Portugal et al.,

2018), although the share of those earning below the 105% of minimum wage is among the

lowest1 Moreover, almost 10% of the working-age population experiences in-work poverty

(Perista, 2019). Taking into account the work hours of individuals and their preferences may

produce a more realistic picture of their deprivation incorporating the disutility of work. This

is important to develop optimal policies for poverty alleviation, as income poverty reduction

may be accompanied by a decrease in overall satisfaction. Hence, the first step for effective

poverty alleviation policies is to determine the shortfall from the poverty threshold consistent

with population preferences.

This paper is organized as follows. Section 2.2 presents the methodology for the appli-

cation of the concept of egalitarian equivalence to poverty measurement, choice of threshold

values of net income and leisure hours, and estimation method of preferences. Section 2.3

provides an insight into the sample used in the paper. The results of preference estimation

and calculated poverty rates are presented in Section 2.4. This section also presents the

overlap analysis of the poor under proposed poverty measures and other unidimensional and

multidimensional poverty measures. Section 2.5 concludes.

2.2 Methodology

This section discusses the theoretical context used for poverty measurement among single

individuals and single parents in Portugal with the consideration of individual preferences.

The theoretical framework is built on Fleurbaey (2008) and Fleurbaey and Maniquet (2005;

2011; 2018). The model and welfare metrics to be used as a well-being measure are pre-

sented in the next subsection, followed by the construction of poverty indicators. Thereafter,

1https://ec.europa.eu/eurostat/statistics-explained/index.php?title=
Minimum_wage_statistics.
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adopted poverty thresholds for net income and leisure are provided with the elaboration on

an ethical approach to the work time of single parents. Lastly, the estimation technique of

preferences is elaborated on.

2.2.1 The theoretical framework: welfare measurement with prefer-

ence heterogeneity

The model. Assume that the preferences of an individual i ∈ {1, 2, ...n} are represented

by U(yi, hi, Ri) over the bundle (yi, hi) consisting of net income yi, work time hi (hence,

leisure time li = T − hi, T being total time endowment), and preference ordering Ri. Two

individuals with similar Ri are assumed to have similar preferences. The preferences are

differentiable, monotonic, and convex. The bundle is defined by restrictions y ∈ R+ and

h ∈ [0, 1]. An individual chooses the bundle (yi, hi) to maximise her utility:

(yi, hi) = argmax[U(yi, hi, Ri)| y ≤ f(wihi + Ei)] (2.1)

Here, f(.) represents the tax-benefit system transforming labour income wih and non-

labour income Ei into net income yi, and wi is the gross wage of the individual. In this

model, the differences in outcomes depend on preferences Ri, individual skills represented

by wages, and non-labour income.

Given that individuals differ not only in preferences but also in skills (in our case,

wages), it becomes a complex task to construct their welfare ranking in a consistent manner.

For instance, as clearly illustrated and elaborated in previous works (Decoster and Haan,

2015, Decancq et al., 2015), there will be a conflict in ranking the welfare of two individuals

with different consumption-leisure bundles and preferences. Figure 2.1 illustrates this com-
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plexity. When bundles a and b are compared, b dominates a. On the other hand, the bundle

b
′ is dominated by a

′ . Given that, a and a
′ attain equal satisfaction as well as b and b

′ , the

inconsistency in rankings with dominance and Paretianity principles becomes clear.

Figure 2.1: Inconsistency of dominance and Pareto principles
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In order to tackle this problem, several solutions have been proposed (Fleurbaey, 1994,

Fleurbaey and Maniquet, 2011). These solutions give priority to two different dominant

principles in the economic literature, and the choice of a specific solution entails certain

ethical approach to welfare ranking of individuals. One of these principles is the natural

reward principle, which states that no redistribution must take place between two individuals

with identical circumstances, the latter represented by the wage parameter in our case. The

second principle, the compensation principle, demands that any differences in outcomes

between two individuals with identical preferences must be eliminated, and compensation

must take place from a high-outcome to a low-outcome individual. It is shown in detail that
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these two principles are inherently incompatible, although logically independent (Fleurbaey,

1994, Fleurbaey and Peragine, 2013); hence, the choice of a specific solution implies giving

priority to a certain principle.

This study will adopt the egalitarian equivalence approach, giving priority to the com-

pensation principle. It was previously proposed by Pazner and Schmeidler (1978) and elab-

orated by Fleurbaey (1995) for a pure exchange economy and enhanced for economies with

production by Fleurbaey and Maniquet (2005, 2011). The compensation principle, and

hence, egalitarian equivalence approach, are preferred in this context, because those give pri-

ority to individuals who are disadvantaged due to their circumstances, including low skills

(“unskilled” as labeled by (Fleurbaey, 2008, p. 135) for any sub-population with a given set

of preferences.

The egalitarian equivalence solution is built on defining a reference skill parameter and

evaluating individual welfare at this reference value. That is, it assigns to all individuals

an implicit budget IB(w,R, z), at a specific value of the reference skill parameter w and

computes an equivalent consumption-leisure bundle z′, that gives the same satisfaction to

individuals as their actual bundle (Fleurbaey and Maniquet, 2005). The actual bundle does

not need to belong to the implicit budget, but this budget includes the equivalent bundle to

which an individual is indifferent:

IB(w,R, z) = B(w, z′) for any z’ such that z′Iz and z ∈ m(R,B(w, z′)) (2.2)

Here, IB(w,R, z) denotes the implicit budget, and m(R,B(w, z′)) is the utility-maximising

set of bundles for preferences R. Individuals are ranked by comparing their implicit budgets

assigned to them at this reference skill parameter. For example, an individual A is better off
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than individual B if their implicit budget includes the implicit budget of the other:

IB(w,Rb, zb) ∈ IB(w,Ra, za) (2.3)

Figure 2.2 illustrates the construction of an implicit budget. The implicit budget is the area

below the budget line with the slope w̃ limited by the h = 1 vertical line, and B(wi, zi)

denotes the actual budget of an individual, such that zi is on the frontier of the budget set.

As can be observed, the construction of equivalent bundles is dependent on the shape of in-

difference curves of individuals, i.e., their preferences. In this case, the social planner aims

at equalising the welfare of individuals by equalising budget sets faced by individuals but

leaves the differences in welfare arising from preferences untouched. The reason behind it

is that being on different implicit budgets is not due to different preferences, but because of

the (lack of) access to specific consumption-leisure bundles. Compensating individuals by

bringing everyone to the same implicit budget, the social planner eliminates differences in

access to some consumption-leisure bundles, thus equalising the opportunity sets of individ-

uals and eliminating unfair inequalities (Fleurbaey and Maniquet, 2005).
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Figure 2.2: Construction of implicit budgets and money-metric utilities under egalitarian
equivalence approach
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In order to quantify the welfare of individuals and rank them consistently, the concept

of money-metric utilities is employed. The money-metric utility is a monetary transfer that

would allow individuals to reach their current level of utility when they choose to work

an arbitrary number of hours at a chosen value of the reference skill parameter and have

corresponding consumption level (Fleurbaey and Maniquet, 2018). In other words, it is the

amount of transfer that makes individuals indifferent between their actual net income and

leisure bundle and a hypothetical bundle that they would choose:

mi(w̃; yi, hi) = min{t ∈ R|y = t+ w̃h, Ui(y, l) ⩾ Ui(yi, hi), 0 ⩽ h ⩽ 1, y ⩾ 0} (2.4)

Here, t denotes the monetary transfer, and w̃ is the reference wage level representing the

slope of the implicit budget. Graphically, money-metric utilities can be presented as un-
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earned intercept income (mi(w̃; zi)) in Figure 2.2.

The assignment of implicit budgets is based on the choice of the reference skill parame-

ter, and the latter choice entails distinct ethical considerations. For instance, at close-to-zero

values of the reference skill w̃i, the disutility of work is disregarded; that is, the assignment

of money-metric utilities does not take into account the differences in work hours. Hence,

differences in consumption or net income due to differences in work hours are treated as

unjustified. The choice of such values of the reference skill parameter gives priority to in-

dividuals with low skills and a higher aversion to work – those who do not work or work

very few hours. Here, the money-metric utility will be equal to the intercept income at the

reference skill parameter and zero work hours, also named the “unearned income metric” by

Preston and Walker (1999).

Larger values of the reference skill parameter imply that differences in incomes due to

different work hours are legitimate. That is, it is fair for one individual working more hours

to receive a higher income compared to an individual with lower work hours, net income

being proportional to work hours at a certain wage rate. These reference values give priority

to those with lower work aversion, i.e. lower preference for leisure. Here, the money-metric

utility will be equal to a transfer that deems individuals indifferent between their actual and

equivalent bundles. This metric is also called the “consumption metric” by Preston and

Walker (1999).
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Figure 2.3: Choice of reference wage parameter and identification of the worse off
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Figure 2.3 shows two individuals with different preferences for consumption and leisure.

Individual A has a higher aversion for work, while individual B has a relatively lower aver-

sion to work. za and zb the actual bundles of A and B, respectively, and ICa and ICb represent

their indifference curves. When the reference skill w̃ = 0, the money-metric utility attributed

to individual A is smaller than that attributed to individual B, and A is deemed worse off. In

contrast, when w̃ > 0, individual B is attributed smaller money-metric utility and deemed

worse off.

After describing the theoretical framework and ethical priors incorporated, we can pro-

ceed to the construction of the poverty measure. The following subsection is devoted to this

matter.

2.2.2 Identification of poor

We can now construct the poverty measure based on the notions of implicit budget and

money-metric utility explained above. First, implicit budgets are constructed with a cer-

tain value of the reference wage parameter for individuals that contain a bundle equivalent

to each individual’s actual bundle. Second, we define the poverty threshold bundle of net

income and leisure and construct bundles equivalent to the poverty threshold bundle. This

equivalent bundle will depend on the preferences of individuals and will be specific to each

one of them. Third, we determine if an individual is able to “afford” the poverty threshold

equivalent bundle with their implicit budget, that if an individual’s implicit budget contains

some equivalent bundle that makes them at least as well off as the poverty threshold equiva-

lent bundle. If individual cannot “afford” this threshold equivalent bundle of net income and

leisure, i.e., their implicit budget does not include some equivalent bundle that makes them

as well off as the threshold equivalent bundle, they will be deemed poor.
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Formally, this condition can be presented as follows. An individual is poor if:

z′povi ̸∈ IB(w̃, Ri, zi) (2.5)

The evaluation boils down to comparing money-metric utilities of individuals with their

actual bundles and with the poverty threshold bundle. We compare the monetary transfer

needed for individuals to achieve their actual level of satisfaction with their equivalent bundle

to the transfer they would need to achieve the satisfaction level if they would have had the

poverty threshold bundle. An individual is poor if the amount of transfer needed to achieve

her actual level of satisfaction is smaller than the transfer needed to achieve the satisfaction

level with the poverty threshold bundle of net income (ypov) and work hours (hpov):

mi(w̃; yi, hi) < mi(w̃; y
pov, hpov) (2.6)
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Figure 2.4: Individual A is poor under egalitarian equivalence approach
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Figure 2.4 illustrates a situation when an individual is deemed poor. zi and z′i are indi-

vidual’s actual and equivalent bundles, respectively, and z′povi is the poverty threshold equiv-

alent bundle. Regardless of her preferences, this threshold equivalent bundle is not attainable

for her at a given value of the reference skill parameter which would imply that she is on a

higher implicit budget. Her poverty status does not depend on her preferences, but other

factors. Hence, this poverty is the circumstance poverty - an individual is deemed poor due

to the factors beyond her control that do not allow her to achieve a certain minimum quality

of life. Hence, this state of no access to a minimum quality of life is unjust and must be com-

pensated for. Note that this approach aims to evaluate the access of individuals to a bundle,

bringing at least as much satisfaction as some poverty threshold bundle, not the possession

of that specific bundle. It is an important point if the preferences of individuals are to be

respected.
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The circumstances can include several factors. Those can be factors affecting the skill

level of individuals, disadvantaged position due to tax-transfer systems or household size or

structure. First two aspects belong to circumstances for obvious reasons. It has been widely

discussed that the skills of individuals are formed by a multiplicity of factors throughout our

life. Those are the result of the socioeconomic background of individuals, such as parental

financial situation, education facilities individuals attend, their physical and mental health

during childhood and adolescence, etc. (Hufe et al., 2017). These factors are usually deemed

beyond the individuals’ control and take place before they reach the adulthood. Similarly,

the tax-benefit system is developed beyond an individuals’ choices, hence, cannot be in their

sphere of responsibility. The household composition is somewhat different. It can be the

combination of individual choices (decision to have children and how many children) and

other factors (pressure from spouse or partner, having older parents to care for, etc.). In fact,

some authors have attributed this factor to the responsibility sphere (Checchi et al., 2016). In

this study, it will be assumed that the household composition belongs to the circumstances

of individuals, given the complexity of its nature, and the sample in the current study that is

composed of single individuals, and single parents.

The application of the above concept to the poverty measurement addresses some of the

existing problems encountered when poverty is measured via income or consumption alone.

First, this measure considers not only income deprivation but takes into account the work

hours needed to attain this level of income, hence, evaluating the ability of an individual to

satisfy her need for goods and to have decent time for rest and play (Nussbaum, 2000). Sec-

ond, it takes into account the preferences of individuals, which allows avoiding the largely

criticised paternalistic value judgment used in poverty measurement (Decancq and Lugo,

2013). Last, but not least, the choice of specific values of the reference wage parameter al-

lows for introducing ethical considerations to the measurement of individual deprivation. It

enables us to distinguish the groups of poor with different preferences for work and develop
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corresponding policy measures by calibrating the values of the reference skill parameter.

This approach fails to address one issue that is an important topic of discussion among

economists and philosophers alike. It does not take into account the impact of circumstances

on effort, stemming from the fact that the egalitarian equivalence uses the level of effort (Roe-

mer and Trannoy, 2015) to construct equivalent bundles and compute money-metric utilities.

The approach disregards that the distribution of effort can be specific to groups sharing sim-

ilar circumstances (i.e., types) (Roemer, 1998) and assigns any impact of circumstances on

effort to the responsibility sphere. This is in line with the approach of resource egalitarians

(Dworkin, 1981a,b) who advocate for respecting individual preferences and acknowledge

the difficulty of determining “pure” (i.e., decontaminated from the impact of circumstances)

preferences of individuals. The issue can be partly addressed setting the reference skill pa-

rameter to w̃ = 0 (i.e., zero egalitarian equivalence) that treats differences in work hours

as luck, hence, beyond individual’s responsibility (Maniquet and Neumann, 2014). It can

help to take into account the correlation between responsibility characteristics of individuals

and factors beyond individuals’ control to some extent, whereas larger values of w̃ are more

likely to disregard this correlation. In this case, the choice of the values of the reference

wage parameter becomes an ethical and empirical issue at the same time; the impact of cir-

cumstances on the effort exerted may change from sample to sample, and this necessitates

the development of robust methods. However, this issue is beyond the scope of the current

study.

2.2.3 Choice of reference values of skill parameter

Two reference values of skill parameter will be adopted for constructing the poverty measure.

Each choice will entail a certain approach to defining the worst off in the society and who

is given priority in compensation. The poverty will be measured with the headcount poverty
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index.

The first is the poverty index with money-metric utility at w̃ = 0: this measure will give

priority to the poor with higher work aversion and low earning ability:

P0 =
1

N

N∑
i=1

1((mi(0; yi, hi) < mi(0; y
pov, hpov)) (2.7)

The second is the poverty index with money-metric utility at w̃ > 0 represented by the

average gross wage: the measure will give priority to the poor with lower work aversion and

low earning ability:

Pw̃ =
1

N

N∑
i=1

1(mi(w̃; yi, hi) < mi(w̃; y
pov, hpov)) (2.8)

Here, N is the sample size.

The application of implicit budgets can be illustrated for individuals with different pref-

erences in Figure 2.5. In Fig. 2.5a), individual A is more work averse, whereas individual B

is work-loving. The former is deemed poor under w̃ = 0, as her implicit budget does not in-

clude the equivalent poverty threshold bundle z′pov (assuming both individuals have the same

equivalent poverty threshold bundle). That is, there is no equivalent bundle in her implicit

budget that would give her at least as much satisfaction as the poverty threshold equivalent

bundle. When w̃ > 0, (Fig. 2.5b)), she is no longer deemed poor, as their implicit budget

now also contains the poverty threshold equivalent bundle. The reverse can be observed for

an individual B. She is not deemed circumstance poor under w̃ = 0, but specified as such

under w̃ > 0.
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Figure 2.5: Choice of reference wage parameter and identification of the worse off
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The choice of certain values of the reference skill parameter ranks circumstance-poor

individuals consistent with who is given priority. If both work-averse and work-loving in-

dividuals are defined as poor under the specific reference skill parameter, their ranking will

accord with the specification of the poor explained above. Under w̃ = 0, the work-averse

poor are assigned smaller money-metric utility; hence, they are ranked lower compared to

the poor with lower work aversion and make up the majority among the worst off. The larger

the w̃, the smaller the money-metric utility assigned to the poor with a lower distaste for

work, and the lower their ranking is.

2.2.4 Threshold values of net income and work hours

The poverty threshold values are specified both for net income and work hours. The threshold

for net income is the at-risk poverty threshold defined as the 60% of median equivalised

disposable household income. It is the official threshold used for measuring income poverty

in European countries and corresponds to a monthly sum of 467.3 euros in 2017 and 501.2

euros in 2018 for Portugal. The threshold for work hours is 40 hours per week or 173 hours

per month conditional on being employed (full-time or part-time). This value is close to the

mean hours of work observed in the sample (38.4 hours overall and 39.4 hours conditional on

being employed full time or part time) and to the reference value chosen by Ravallion (2017)

for poverty analysis. Note that, these work hours include both the hours worked in the main

job, and other jobs. In other words, this threshold allows us to see whether individuals can

achieve a decent living standard by working full time given their work-leisure preferences.

As the sample includes singles and single parents (described more in detail in the next

section), the study will adopt an ethical approach to defining the threshold level of work hours

(or leisure) for this group. Single parents devote a large share of their time to child-rearing

activities, and receiving professional help in this matter would require larger monetary re-
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sources and, consequently, more work hours. Their ability to enjoy leisure time becomes

more restricted compared to single individuals without children or couples with or without

children. To do so, we will follow Maniquet and Neumann (2014). The adjustment will

consider that single parents are constrained in their choice of work time, and their work time

is not one-to-one equivalent to that of singles. There is a time cost c to child-rearing, and the

equivalence will be guaranteed with a factor 1/(1 − cnk), where nk denotes the number of

children below 18 years old of a single parent and c denotes time cost of child-rearing. The

work hours of single parents are adjusted upwards as h/(1 − cnk), and h work hours of a

single parent will be deemed equivalent to h/(1 − cnk) work hours of a single person with

no children. As discussed by the authors, the value of the time cost parameter is not a real

value, but an ethical choice; c = 0.1 implies that the time cost of child-rearing is relatively

less valuable for society compared to c = 0.2. c = 0 corresponds to the case where the time

cost of child-rearing is disregarded; the choice to have children and how many children is

completely the responsibility of individuals, and their choice of fewer work hours cannot be

justified. The study will adopt three values of the time cost c = {0, 0.1, 0.2}. As discussed

above, positive values of c will imply differential treatment of single parents. The social

value will depend on how large the time cost c is.

Some studies have discussed the impact of the limitations faced by single parents on

personal welfare, although they do not specifically focus on this group. Couprie and Fer-

rant (2015) build a model of economies of scale of time use for single people vs. couples

and show that singles, on average, require more leisure time to achieve the same utility as

those who live with a partner and have similar preferences. The reason is that couples ben-

efit from sharing household chores and saving up time to spend on “pure” leisure, whereas

single individuals do not have this opportunity. Maniquet and Neumann (2014) apply time

equivalence scale while measuring the welfare of households, ethically justifying this choice

with the fact that couples with children need time to devote to child rearing, hence, more
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leisure time compared to couples without children. In this case, the former might work less,

not (at least directly) because of their preferences, but because they are constrained in their

choice of work hours. The findings of both studies above imply that single parents require

more time to take care of the household and child-rearing tasks, as well more free time to

achieve a similar level of satisfaction, compared to single people, or to those who live with a

partner and have children. So, the adjustment of their leisure time according to the number

of their children can be ethically justified.

2.2.5 Estimating preferences: discrete choice model of labour supply

The crucial part of the study is to estimate preferences, as the construction of equivalent

bundles is based on preference parameters of individuals. The study will use the structural

discrete choice labour supply model. The discrete choice models of labour supply are shown

to be as consistent as continuous choice models and was first introduced by Van Soest (1995).

These models assume that individuals choose a consumption-leisure bundle among the finite

number of discrete alternatives and allow for dealing with nonlinear budget sets (Aaberge

and Colombino, 2018, Van Soest et al., 2002, Aaberge and Colombino, 2018). These models

were largely used in welfare analysis by Bargain et al. (2013), Decoster and Haan (2015),

and Picchio and Valletta (2018), among others.

The discrete choice structural model is a random utility model, where utility of individ-

uals consists of the deterministic part u(yij, hij, νi) and unobserved discrete hours-specific

error term ϵij . Individual i supplies j among J alternatives, j = {1....J}:

U(yij, hij, νi) = u(yij, hij, νi) + ϵij (2.9)

Here, νi is the vector of individual characteristics. The deterministic part of the utility func-
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tion assumes the Box-Cox specification:

u(yij, hij, νi) = βy

y
αy

ij − 1

αy

+ βh(νi)
(1− hij)

αh − 1

αh

+ βfδi (2.10)

Here, δi is the dummy that accounts for fixed costs of working. Following Van Soest (1995),

we assume that, there are monetary or non-monetary drawbacks of working part-time, but

the disutility emanating from those cannot be observed. Hence, the inclusion of such dummy

is aimed to account for that.

Given that the purpose of the study is not to estimate the complex labour supply model,

but to conduct poverty analysis with specific welfare metrics, this simple approach is adopted.

Parameters βy and βh(νi) determine the marginal utility of net income and leisure (1 − h),

respectively, and αy and αh determine the concavity of the utility function. The observed

heterogeneity is captured by the parameter βh(νi) of leisure only, implying that we assume

heterogeneity in preferences for leisure, but not for income:

βh(νi) = βh0 +
K∑
k=1

βhkνi (2.11)

The vector νi includes various characteristics: age, education level, number of children spec-

ified separately for male and female parents, and health status of individuals. The estimation

boils down to the well-known conditional logit framework, where we estimate the probability

of choosing an alternative via the maximum likelihood analysis:

Pij =
exp(uij)∑J
j=1 exp(uij)

(2.12)

Given their preferences, individuals choose an alternative that gives them the highest utility,

and this alternative will have the highest probability of being chosen.

77



ESSAYS IN POVERTY MEASUREMENT

2.3 Data and Sample

The study uses the 2017 and 2018 Portuguese cross-sectional waves of the European Union

Statistics on Income and Living Conditions (EU-SILC). The EU-SILC gathers rich data on

demographic, socioeconomic, and health characteristics, which allows us to include this in-

formation in the estimation of preferences. Income variables in the dataset pertain to the

year before the interview is conducted, while the information on hours of work and gross

monthly earnings, as well as household composition, are collected at the year of interview.

Given that net incomes are required for estimating preference parameters over bundles of net

income and work/leisure hours, as well as for computing equivalent bundles of individuals,

current net incomes are computed by simulating gross monthly earnings via the appropri-

ate tax-benefit simulator (For the calculation of hourly wages and net incomes, as well as

for the information on the tax-benefit simulator, see Appendix A2.1 and Appendix A2.2,

respectively).

The sample includes full-time employed, part-time employed, and inactive (excluding

those who are inactive due to disability) singles with and without children of 20-60 years old.

It does not include students, those in compulsory military service, self-employed, and un-

employed. The study also excludes individuals with positive capital or investment incomes.

The final sample used for the preference estimation and computation of money-metric utili-

ties does not include some observations with negative disposable incomes as a result of tax

simulations (Table 2.1).
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Table 2.1: Selected sample for Portugal

Year Sample size for wage estimation Final sample size
2017 2567 2544
2018 3239 3218
Total 5806 5762

Note: The final sample size does not include those with cap-
ital or investment income, as well as inactive individuals with
negative net incomes at zero hours choice point. See Appendix
2.2 for the detailed description.

Table 2.2 presents the distribution of work hours for males and females separately for

single individuals and single parents. We construct six discrete choices of work hours: j =

{0, 1−15, 16−30, 31−45, 46−60, > 60}. The work hours include total hours worked at all

jobs, beyond the main one, when applicable (the latter sub-sample constitutes 3.24% of the

total sample). The largest share of both males and females work around 31-45 hours–81.3%

and 77.8%, respectively, followed by those working in the interval of 46-60 hours. The

higher share of single women (1.18%), especially single mothers (7%) have worked zero

hours compared to men; in fact, none of single fathers in the sample have worked zero hours

in the periods considered. The number of individuals clustered in other work hours intervals

is much lower.
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Table 2.2: Distribution of work hours

Single males Single females
Weekly Absolute Relative Absolute Relative
work hours frequency frequency frequency frequency
0 29 0.0118 65 0.0346
1-15 9 0.0037 32 0.0170
16-30 138 0.0561 144 0.0767
31-45 1999 0.8129 1464 0.7800
46-60 246 0.1000 152 0.0810
> 60 38 0.0155 20 0.0107
Total 2459 1877

Male single parents Female single parents
0 0 0.00 89 0.0703
1-15 0 0.00 19 0.0150
16-30 4 0.0250 77 0.0608
31-45 123 0.7688 944 0.7457
46-60 28 0.1750 121 0.0956
> 60 5 0.0312 16 0.0126
Total 160 1266

Table 2.3 presents the main characteristics of the sample. As expected, on average,

single men and women are younger than single parents. Their disposable income is also

higher; in fact, single women have a higher disposable income than single males and single

parents on average. Women are more educated compared to men; 37.4% of single women

and 19.7% of single mothers hold tertiary education as opposed to 15.3% of single men and

6.8% single fathers. In contrast, women seem to suffer from chronic illnesses more.

80



ESSAYS IN POVERTY MEASUREMENT

Table 2.3: Sample characteristics

Male singles Female singles Male single Female single
parents parents

Mean st.error Mean st.error

Share in the sample 43.3% - 31% - 3.0% - 22.7% -
With children < 18 years old - - - - 1.4% - 13.4% -
With children < 6 years old - - - - 0.2% - 3.1% -
Age 33.7 0.220 36.5 0.287 46.2 0.616 44.7 0.257
Equivalised monthly net income 935.7 9.81 957.9 11.4 815.62 27.11 738.8 10.8
Number of kids <18 (if present) - - - - 1.326 0.529 1.31 0.541
Number of kids <6 (if present) - - - - 1.19 0.402 1.07 0.270
With lower-secondary education 0.268 0.009 0.132 0.008 0.272 0.035 0.229 0.012
With upper-secondary education 0.337 0.009 0.333 0.011 0.241 0.034 0.246 0.012
With post-secondary/ tertiary education 0.163 0.007 0.386 0.011 0.080 0.020 0.307 0.011
Suffering from chronic illness 0.189 0.008 0.290 0.010 0.173 0.0298 0.339 0.0133
Weekly hours of work 39.9 1.74 37.3 0.25 41.9 0.69 36.5 0.36
With children < 18 years old - - - - 42.5 0.88 37.6 0.42
With children < 6 years old - - - - 43.1 2.01 37.5 0.83

Table 2.3 also presents the share of single parents with children from different age

groups, given that the second part of the results will focus on single parents. Single mothers

make up almost one-fourth of the total sample, whereas male single parents have a much

smaller share. The differences persist among those with school- and preschool-age children

as well. Single fathers work more on average, compared to female single parents. Interest-

ingly, single father with younger children seem to work more on average than those with

school-age or older children. In the case of female single parents, the average work hours

are almost the same.

2.4 Results

This section reports the main results of the study. We start with the estimation results of the

structural labour supply model. These results are followed by poverty rates calculated under
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each criterion, and with the ethical approach to work hours of single parents with preadult

children. Finally, the overlap with other poverty measures is presented.

2.4.1 Preference Estimation Results

The estimation results of the Box-Cox utility function described in equation 2.10 are pre-

sented in Table 2.4. Preferences are estimated with monthly disposable incomes and hours

of leisure. The observed heterogeneity is represented by age, education level, health status

represented by a chronic illness, and the number of preadult children of single mothers and

single fathers. Estimated parameters are as expected; the marginal utility of income is pos-

itive (βy > 0) and diminishing with 0 < αy < 1. 11 individuals have a negative marginal

utility of leisure (i.e., βh(νi) < 0 in equation 2.11); they are single fathers mainly with

school-age children who work full time (40-55 hours a week). The negative marginal utility

of leisure implies that these parents may be constrained in their choice of labour supply and

would like to work more if not constrained.
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Table 2.4: Estimation results of Box-Cox utility function

Coefficient St.error
Net income
βy 0.2218∗∗∗ 0.0256
αy 0.3644∗∗∗ 0.0423
Leisure
βh0 7.6687∗∗∗ 0.6196
αh 0.1372∗∗∗ 0.0368
βhk

Age/10 −2.3607∗∗∗ 0.3115
(Age/10)2 0.2746∗∗∗ 0.0391
Lower-secondary education −0.6842∗∗∗ 0.1382
Upper-secondary education −0.9685∗∗∗ 0.1337
Tertiary education −1.3231∗∗∗ 0.1499
No. of children 6− years old of father −0.7360 0.7317
No. of children 6− years old of mother 0.2842 0.2207
No. of children 5+ and 18− years old of father −0.9103∗∗∗ 0.2056
No. of children 5+ and 18− years old of mother 0.0699 0.1083
Suffering from chronic illness 0.2451∗∗ 0.1054
Fixed costs (βf ) 4.5967∗∗∗ 0.0844
Chi2(2) 61.68∗∗∗

Pseudo-R2 0.5264
Log-likelihood -4916.17

Note: ∗ − p < 0.10, ∗∗ − p < 0.05, ∗∗∗ − p < 0.01. The model estimates
the parameters of the utility function presented in the equation 2.10. The
estimates of personal characteristics pertain to the parameters introduced
in equation 2.11 and are used to compute βh(νi) for each individual. In our
case, βh(νi) represents the marginal utility of leisure of a group sharing
identical personal characteristics.

The preferences for leisure (that is, the size of βh(νi)) differ significantly within the

sample. A lower preference for leisure (smaller-than-average βh(νi)) is observed for those

with higher secondary and tertiary education (at least bachelors degree) compared to those

with lower education level and similar characteristics, which is related to a higher potential

return for each hour worked compared to the base group with primary or no education. The

preference for leisure increases as individuals get older, the threshold being at 43 years.
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Those suffering from chronic illness also have a higher preference for leisure, compared to

those with no chronic illnesses. In the case of single parents with children younger than

18 years old, there are differences between male and female single parents. Having more

children of preschool or school age implies a lower preference for leisure for male single

parents, whereas the opposite is true for female single parents. It is an interesting result;

the reason might be a higher need for professional childcare by male single parents, and

this requires more money resources, thus, more hours of work. Female single parents, on

the other hand, are expected to care for their children themselves, thus limiting their hours

worked.

The predictive power of the model is presented in Table 2.5. The model over-predicts

at zero and 31-45 choice points, where 81% of total observations are clustered. The model

is able to predict over 90% of choices in 31-45 choice point and performs fairly overall.

Table 2.5: Predicted and actual probabilities of choice points

Weekly work hours Predicted Actual Percentage of cor-
choice points probabilities probabilities rectly predicted

observations
0 0.0888 0.0321 29%
1-15 0.0071 0.0105 1.64%
16-30 0.0007 0.0630 0%
31-45 0.8942 0.7855 90.5%
46-60 0.0079 0.0952 1.5%
Over 60 0.0012 0.0136 0%

Note: The probabilities are predicted based on the equation 2.12 and
show the share of individuals choosing the given choice point according
to the estimated model. The last column of the table is obtained by com-
paring the choice based on model predictions vs. actual choice of labour
supply of individuals.

Table 2.6 presents the marginal rates of substitution for various population groups in
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the sample2. Those with tertiary education, and single fathers have lower marginal rate of

substitution compared to those without tertiary education, and single mothers, respectively.

Table 2.6: Change in monthly net income when leisure increases by 1 hour, in euros

Marginal rates 95% Confidence
of substitution interval

Whole sample -9.4 [-9.4, -9.3]
Singles without children -9.6 [-9.7, -9.5]
Single father with children < 18 years old -4.3 [-4.9, -3.6]
Single mother with children < 18 years old -8.3 [-8.5, -8.1]
Single fathers with children < 6 years old -4.4 [-6.8, -2.0]
Single mothers with children < 6 years old -9.7 [-10.1, -9.4]
With tertiary education -6.6 [-6.7, -6.6]
Without tertiary education -9.7 [-9.8, -9.6]

Note: The marginal rates of substitution are computed at mean monthly net equiv-
alised disposable income of 899.5 euros and 186 hours of leisure.

The estimated parameters of the utility function are used to construct money-metric

utilities and headcount poverty ratios under chosen values of reference wage parameter. The

next subsection will present the poverty level and characteristics of the worst off.

2.4.2 Headcount poverty ratios with money-metric utilities

The next step is the computation of money-metric utilities for the actual net income-leisure

bundle of individuals and its comparison to money-metric utilities that individuals would

have had if they had the poverty threshold bundle. The actual net incomes of individuals

are obtained from the tax-benefit simulator (for the detailed procedure, see Appendix 2.2)

given the information on their current employee earnings. The monthly leisure hours are

2The marginal rates of substitution are computed based on the formula MRS = − β̂h(νi)(1−h)α̂h−1

β̂yy
α̂y−1 . y and

h represent the mean monthly equalised household net income and monthly hours of work, respectively.
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computed from weekly hours of work of individuals at their main, as well as additional,

jobs. The poverty threshold levels of net income and leisure are as given in Section 2.2.4

with c = 0, i.e., not adjusted for time cost of child rearing.

Table 2.7 presents the headcount poverty ratios measured via money-metric utilities at

two values of the reference skill, i.e. wage parameter. The skill level is represented by gross

hourly wages, and those will be used from now on. We use two values of the reference skill

parameter are chosen: zero and nonzero reference values. The second value is represented

by the average gross wages observed in the sample corresponding to each year as indicated

in Table 2.7. In accordance with the discussions in Section 2.2.2 circumstance poor specified

with w̃ = 0 are will be defined as work-averse circumstance poor or poor with higher distaste

for work, whereas the circumstance poor with w̃ > 0 are defined as work-loving poor or poor

with lower distaste for work.

Table 2.7: Headcount poverty ratios with reference wage metric

2017 2018 2017 2018
w̃ = 0 w̃ = 5.99 w̃ = 6.96

Headcount poverty ratio 10.5% 8.2% 14.8% 12.9%
Mean weekly hours of work 49.3 48.6 48.1 47
Mean gross hourly wage of the poor 3.9 4.5 4.1 4.7

The headcount poverty ratios differ noticeably depending on the chosen value of the

reference wage parameter. 8-10% of the sample is found to be poor when w̃ = 0. The mean

observed hourly wage of this group is lower than the average wage in the sample, and closer

to the minimum wage in Portugal in given years; those are mainly skill-poor. In contrast,

their work hours are higher than that of the total sample (38.4 weekly work hours in both

years). Interestingly, this poverty measure is expected to specify those with low skills and

higher work aversion as poor, but those identified as poor work more hours than non-poor,
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which is counter-intuitive. However, note that the preferences are estimated for groups, and

not for individuals; although the groups to which the worst off in this category belongs have

higher distaste for work and may work lower hours (such as single mothers in Table 2.3),

that is not the case for the circumstance poor.

When we use the average wage as the value of the reference wage parameter, the share

of the poor is around 12-15% (Table 2.7, third and fourth columns). The average wage in

this group is lower than the mean wage of the sample. This group represents the poor with

lower work aversion and low wages. Their work hours are also higher than that of the sample

mean. It again shows that the poor work much more than those who are not poor, and their

deprived condition is mainly due to lower returns at work. In addition, the average weekly

hours of work of the circumstance poor under nonzero reference wage parameter is slightly

lower than those specified under the zero-reference wage criterion – the work-averse poor

work more than the work-loving poor.

When looking at how individuals are ranked under each criterion, we can see that the

differences among single individuals and single parents are as expected. When w̃ = 0,

poor male parents are assigned a higher ranking on average; given their lower preference

for leisure, it is a valid observation, as this measure assigns a larger money-metric utility to

work-loving poor. Female single parents are assigned a lower ranking on average, which is

also in line with theoretical expectations. Interestingly, single females and males, on average,

have a lower ranking compared to single parents, and single males are assigned the lowest

ranking under this poverty measure.
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Table 2.8: Share of different groups among total circumstance poor

2017 2018 2017 2018
w̃ = 0 w̃ = 5.99 w̃ = 6.96

Without tertiary education 95.5% 96.1% 89.6% 89.4%
Females 49.6% 44.3% 57.2% 53.9%
Single parents
Male 1.5% 2.3% 3.5% 3.6%
Female 29.9% 23.7% 35.6% 32.1%
Single parents with children <18 age
Male 0% 0.8% 1.9% 2.2%
Female 19% 13% 26.1% 22.7%
Single parents with children <6 age
Male 0% 0% 0% 0.2%
Female 5.2% 4.6% 5.6% 4.3%

Note: The table presents the share of various sociodemographic groups in total number
of circumstance poor under each value of w̃, i.e., the percentage of individuals belonging
to a given group (e.g., females, single mothers, single fathers with children below 6 years
old, etc) among the circumstance poor.

The portrait of the circumstance poor under both reference wage criteria shows how var-

ious sociodemographic groups are susceptible to poverty (Table 2.8). The share of females

is slightly lower than that of males among the work-averse circumstance poor. In contrast,

among the circumstance poor with lower work aversion, more than half of the deprived are

females in 2017, and the shares are noticeably lower in 2018. Over 97% of the deprived are

without tertiary education when w̃ = 0 and over 89% when w̃ > 0; given that circumstance

poor mainly include low-skilled poor (they have close-to-minimum hourly gross wages), this

is not surprising. There are substantial differences between circumstance-poor male and fe-

male single parents under both criteria. Female single parents constitute around 23-35% of

the circumstance poor depending on the value of the reference wage parameter; the share of

male single parents is much lower. Gender differences among poor single parents are also

related to their share in the total sample; however, these shares are disproportionate, and

female single parents constitute an equal or larger share compared to their share in the total

sample regardless the value of the reference wage parameter chosen, especially those with
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children below 18 years old, showing their overrepresentation among the circumstance poor.

It is interesting that the share of lone mothers is even higher among the circumstance poor

with lower work aversion, despite their group beind found to have higher distaste for work.

This implies that the work hours of these parents is high enough to place them among the

circumstance poor with lower work aversion.

When looking at how individuals are ranked under each criterion, we can see that the

differences among single individuals and single parents are as expected. When w̃ = 0,

poor male parents are assigned a higher ranking on average; given their lower preference

for leisure, it is a valid observation, as this measure assigns a larger money-metric utility to

work-loving poor. Female single parents are assigned a lower ranking on average, which is

also in line with theoretical expectations. Interestingly, single females and males, on average,

have a lower ranking compared to single parents, and single males are assigned the lowest

ranking under this poverty measure.

When w̃ > 0, the situation is reversed. Note that implicit budgets with w̃ > 0 specifies

work-loving circumstance poor as the worst-off and assigns lower money-metric utilities to

them; hence, they are expected to have the lowest ranking. It is observed that single fathers

are the worst off under this criterion, and those with two or three kids occupy the lowest three

ranks among the poor. Single mothers are relatively better off than males in this regard. In

contrast, single men and women without children have a higher ranking on average in this

case. In fact, their share among the poorest is much smaller compared to their overall share

among the poor under this criterion.

The poverty analysis shows that the proposed poverty measure specifies groups of poor

with different characteristics as expected. The poor are mainly low-wage earners, implying

that their disadvantage is due to their lack of skills. Interestingly, work-averse circumstance

poor have higher hours of work on average compared to work-loving poor. This makes

89



ESSAYS IN POVERTY MEASUREMENT

this group of poor more disadvantaged and dissatisfied given their preferences. This can

be related to the debatable distinction between the so-called “undeserving” and “deserving”

poor, the latter having a lower distaste for work. The choice of reference values favoring

work-averse individuals does not necessarily imply not rewarding hard-working individuals,

especially when we consider the deprivation and aim at providing minimum living standards

to individuals.

2.4.3 Headcount poverty rates with ethical approach to work hours

When an ethical approach is adopted regarding the work hours of single parents with younger

children, the results change dramatically for these individuals. Table 2.9 presents headcount

poverty ratios for different values of reference wage and time cost parameters. c = 0.1

implies that the total work hours of a single parent is increased by 1/(1−0.1nk), and c = 0.2

implies the analogous upward adjustment by 1/(1 − 0.2nk), where nk is the number of

preadult children of single parents. Depending on the reference criterion, the magnitude of

change in the share of the poor varies. For instance, the share of the poor under the zero-

reference wage criterion increases by approximately 1-2% points when c = 0.1, whereas

the share of the poor changes by 2.7-3.3% points when the reference wage criterion is the

average wage. The changes are even larger when c = 0.2 - 5.9%-6% points when w̃ = 0 and

6.1%-6.4% when w̃ > 0.

90



ESSAYS IN POVERTY MEASUREMENT

Table 2.9: Headcount poverty ratios with time cost of child rearing

2017 2018 2017 2018
w̃ = 0 w̃ > 0

c = 0 10.5% 8.2% 14.8% 12.9%
c = 0.1 12.1% 9.6% 17.7% 15.9%
c = 0.2 15.1% 12.5% 21.4% 18.7%

Note: The table presents headcount poverty rates
based when the time cost of child rearing is con-
sidered. Work hours of single parents are adjusted
as explained in Section 2.2.4.

Table 2.10 presents the characteristics of single parents that have become circumstance

poor with the adjustment. The indicated shares are calculated as the shares of the respective

group. For example, 6.2% of single parents become worse off when c = 0.1, whereas 3.2%

of female single parents with 1 child younger than 18 years old become worse off. The

results differ depending on the value of c. First, the worse off are mainly those who have

one preadult child, both for male and female single parents. The share of those who become

worse off among single mothers with preschool children is larger compared to single fathers.

Second, a larger share of single parents become deprived at a higher value of time cost

parameter - 1.2% at c = 0.1 versus 5.4% c = 0.2 for single fathers, and 6.9% at c = 0.1

versus 18.5% at c = 0.2 for single mothers when w̃ = 0. These shares are even higher

when w̃ > 0 for single parents at each age category of children. Given that single fathers

are found to have a higher preference for work, w̃ > 0 criterion specifies a higher share of

single fathers compared to when w̃ = 0 as expected. Single mothers, on the other hand,

become worse off at a higher rate compared to single fathers at w̃ > 0 as well; they have a

larger share in the sample at each age category of children. Third, it can be seen that these

parents work more hours per week than the sample average and have leisure time below the

poverty threshold, with single fathers working 10 hours more compared to single mothers,
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on average, when w̃ = 0. This difference is very small when reference wage parameter

w̃ > 0. On the other hand, single mothers have a larger share of those who hold more than

one job when w̃ = 0. The share of single mothers, and single fathers having more than one

job is equal when w̃ > 0 and c = 0.2.

Table 2.10: Share of the worse off in respective samples of single parents

w̃ = 0 w̃ > 0

c = 0.1 c = 0.2 c = 0.1 c = 0.2

% of worse off with children < 18 6.2% 19.3% 11.9% 24.2%
Male
1 child 0.6% 3.1% 5% 13.8%
2 children 0.6% 2.3% 1.3% 3.1%
Female
1 child 3.2% 9.8% 8.2% 17.2%
2 children 2.7% 7.3% 3.8% 7.1%
3 children 1.0% 1.4% 0.6% 0.8%

% of worse off with children < 6 2.5% 4.9% 3.8% 7.2%
Male
1 child 0.06% 0.14% 3.1% 3.9%
Female
1 child 2.6% 5.2% 3.9% 7.1%
2 children 0.16% 0.16% 0.08% 0.24%
Monthly equivalised household disposable income
Male 508.2 536.3 559 647
Female 571.4 644.5 651 709
Weekly work hours
Male 53.5 50.1 40.8 41.4
Female 42.9 41.8 40.8 40
% of the worse off having more than one job
Male 0% 0% 0% 1.1%
Female 2.3% 4.1% 0.7% 1.1%

Note: The table shows the share of worse off single parents along with some work character-
istics under two values of c. The shares must be interpreted as the share of single parents who
have become worse off out of the respective group of single parents. The only exception is
the share of single parents having over one job; they show the share of worse off parents with
this characteristic among the single parents who have become worse off.

When we look at the ranking of single parents after the ethical adjustment of work

hours, we can see similar results to that observed when c = 0. When w̃ = 0, circumstance-
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poor single mothers seem to be worse off than circumstance-poor single fathers, the former

being assigned a lower ranking, on average, based on their money-metric utilities. In fact, the

higher the number of children below 18, the worse off single mothers become on average by

construction. With w̃ > 0, circumstance-poor single fathers seem to be worse off compared

to poor single mothers, and having more children younger than 18 years old lowers their

ranking more, on average.

To conclude the findings above, single parents become significantly worse off when the

ethical adjustment of their work hours is carried out. Single mothers are more disadvantaged

compared to single fathers under both values of the reference wage parameter and time cost

parameter c. These circumstance-poor single parents already work higher-than-threshold

hours and earn a close-to-poverty threshold net income on average. Hence, such a large share

of single parents become worse off when the ethical adjustment of work hours is adopted.

The rank analysis shows that single mothers are the most deprived among the worse off

when disutility from work is not accounted for (w̃ = 0). A similar conclusion is obtained

with regard to single father when the disutility from work is accounted for (w̃ > 0).

These results invalidate some of the broadly proposed policy measures targeting poverty

reduction, especially among those with low pay and low skills. Increasing the work intensity

among the poor and transitioning from part-time to full-time jobs is usually seen as one of

the powerful tools to fight deprivation (see McKnight et al. (2016) for an extensive overview

of literature). It might be valid for some individuals without constraints in labour market par-

ticipation, but it is clearly invalid for low-income or poor single mothers. Given the cultural

norms still dominant in societies, single mothers are the main undertakers of the household

chores and childcare responsibilities; unlike single fathers, they are expected to take care

of their children and households without additional help. This creates dilemma for single

mothers in terms of providing for their families on one hand and devoting full attention to
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their children on the other. While it is less likely for single fathers to forego full-time jobs

because of caring responsibilities (for instance, in our sample, 14.6% of single mothers work

30 hours or less (Table 2.2) as opposed. to 2.5% of single fathers), females are more likely

to prefer to undertake part-time jobs (Ray et al., 2014). These jobs are more likely to be

low-pay or low-skilled jobs (Frazer and Marlier, 2010) that inevitably increases the proba-

bility of falling into income poverty for these parents. So, increasing their work intensity

may reduce in-work income poverty and still be accompanied by lower satisfaction. That is

why this situation requires more tailored policy actions by solving structural problems. The

recommendations in this regard include: radical changes in approaches to part-time work by

providing more high-skilled part-time jobs, regulation of labour markets such as reducing

labour market segmentation, increasing minimum wages accompanied with specific regu-

latory measures that would not allow employers to pass higher labour costs onto workers,

and allowing for more flexible hours of work (McKnight et al., 2016). These measures must

also be accompanied by public provision of high-quality childcare services not to interrupt

the labour market experience of single mothers and to increase their chances of transition to

higher-paying jobs (Bosch, 2009).

2.4.4 Overlap analysis

Overlap of poor under different reference criteria

Different values of the reference wage parameter specify a varying number of individuals

as circumstance poor. But what number of individuals are specified as poor under both

criteria? This question is important if these measures are going to be used as guides for

policy measures to target circumstance poor individuals for.
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Figure 2.6 presents the overlap of the poor defined under all values of the reference wage

parameter and time cost parameter of child-rearing. There is a fairly large overlap between

the poor defined under two criteria; almost 80% of the poor under the zero-wage criterion is

also poor under the non-zero wage criterion, where almost half of the poor under the latter

criterion are also poor under the former. The overlap may be surprising, given that two

criteria are expected to define groups of poor with different characteristics. However, this

finding is in line with the findings of Carpantier and Sapata (2016), who also found a large

overlap between the worst-off defined under different reference values with the egalitarian

equivalence approach.

When the work hours of single parents are adjusted by c = 0.1, the overlap becomes

larger, but the relative overlap (in terms of percentages) is similar to that when c = 0. Also,

at c = 0.2, the overlap is the largest in absolute terms, but does not change in relative terms

to that when the work hours of single parents with preadult children are not adjusted. That

is, after the adjustment, they become so much more worse off that a higher-than-threshold

level of net income is not enough to compensate for the loss of leisure time, regardless of the

degree of work aversion of these parents.

Figure 2.6: Overlap between the poor under different reference wage parameters
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Overlap between the poor defined with income and counting approaches

It is also interesting to explore whether considering population preferences and incorporating

distinct ethical priors to poverty measurement makes a difference in terms of the specifica-

tion of circumstance poor. For this purpose, the poor defined under circumstance poverty

measures are compared with other more widely used measures of deprivation, i.e., income

poverty measure and multidimensional poverty measure with the counting approach. The

income poverty threshold is the at-risk-of-poverty rate calculated as the share of individuals

earning below the 60% of median equivalised disposable household income. The multidi-

mensional poverty measure is constructed as a bi-dimensional poverty headcount ratio with

net income and leisure as deprivation dimensions. This indicator is calculated via intersec-

tion (when an individual is poor if she is deprived in both income and leisure dimensions) and

union (an individual is poor if she is deprived in least in one of the dimensions) approaches.

Table 2.11 presents the headcount poverty ratios for these deprivation measures. The

income poverty headcount ratio produces the percentage of poor, similar to that specified

under circumstance poverty. The intersection approach specifies very few people as poor:

around 1-2%. In contrast, the share of the poor defined via the union approach is much

larger as expected.
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Table 2.11: Headcount poverty rations according to equivalised
disposable income and counting approaches

2017 2018
Income poverty (at-risk poverty) 13.8% 12.5%
Counting (intersection) approach 1.4% 1.0%
Counting (union) approach 29.3% 27.3%

Figure 2.7 presents the overlap between the groups of poor defined the circumstance

poverty with two values of reference wage parameter, income poor, and bidimensionally

poor with the intersection approach described above. The overlap of circumstance poor with

income poor and a bidimensionally poor under the union approach is given in Appendix 2.3

(Figures 3 - 5). As seen, the overall overlap of the circumstance poor with the poor specified

under different poverty measures is not large; less than 10% of the poor are also specified as

such both when w̃ = 0 and w̃ > 0. The percentage of the poor overlapping with income poor

is larger when w̃ > 0 - 46.5% vs 35.2% when w̃ = 0. The non-overlapping poor are those not

defined as deprived under either income poverty or bidimensional poverty measures. That is,

these individuals earn above the threshold of net income and would not be seen as poor by

conventional poverty reduction policies. This creates an incomplete picture of deprivation in

the society and may lead to outcomes opposite to what is aimed at by such policies.

Figure 2.7: Overlap with other poverty measures when c = 0
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How circumstance poverty measures perform with respect to income poverty calls for

closer attention (Table 2.12). The income poverty is the primary tool used for measuring

poverty and designing corresponding poverty alleviation policies, hence, it is important to see

how circumstance poverty measures take into account the income poor. The first observation

that catches the eye is that circumstance poverty with non-zero reference wage criterion

captures a higher number of income poor (57% of the latter), and those are mainly full-time

employed income poor. In fact, more than 80% of income poor not specified as circumstance

poor under this criterion are part-time employed or inactive. The average hours of work are

also very low at 15 hours per week. The circumstance poverty measure under the zero-

reference wage criterion, on the other hand, captures only 31% of income poor. It does

not capture full-time employed income poor very well–almost 50% of income poor in this

category are left out by this circumstance poverty measure. Correspondingly, the average

hours of work of the left-out income poor are also higher.

Table 2.12: Characteristics of income poor not specified as circumstance poor

Criterion w̃ = 0 w̃ > 0

% of income poor 70% 42%
Full-time employed, % 49% 18%
Part-time employed, % 28% 45%
Inactive, % 23% 37%
Average weekly work hours 25 15

Figures 2.8 and 2.9 show how the overlap changes when the ethical approach to work

hours of single parents is adopted. The overlap does not change or merely changes in ab-

solute terms under all three poverty measures for w̃ > 0 and w̃ = 0, respectively; however,

more income poor are defined as circumstance poor when work hours of singles parents are

adjusted. This overlap increases further when c = 0.2. These are apparently income-poor

single parents with children below 18 years old. Although earning below the net income
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threshold, these income-poor individuals did not consider themselves deprived when their

work hours and preferences for leisure were taken into account. But after the adjustment,

they have become worse off in both net income and leisure, as their work hours were adjusted

upwards.

On the other hand, more than half of those who are circumstance poor are still not

specified as deprived under the other two poverty measures. These people earn above the net

income threshold (as seen from average net incomes in Table 2.10), but the disutility of work

after the adjustment is large enough to specify them as circumstance poor.

Figure 2.8: Overlap with other poverty measures (c = 0.1)
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Figure 2.9: Overlap with other poverty measures (c = 0.2)
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The overlap between income poverty and circumstance poverty shows that a one-dimensional

approach to deprivation measurement can produce an incomplete picture of deprivation.

Poverty measures must incorporate work hours and constraints for work, and the disregard

for individual preferences can significantly distort the overall picture of the deprived, lead-

ing to misguided policy decisions. Bi-dimensional poverty measures, on the other hand, rely

on normative (usually equal) evaluation of each dimension of deprivation, which does not

consider individual attitudes to or preferences for each dimension.

2.5 Conclusion

This paper proposes a poverty measure that overcomes the issues usually encountered in

conventional unidimensional or multidimensional poverty measures. By adopting the egali-

tarian equivalence approach to welfare evaluation, the proposed poverty measure takes into

account 1) work hours alongside net income, 2) group preferences towards consumption and

leisure, and 3) incorporates ethical considerations into poverty measurement. This measure

defines circumstance poverty; the poor defined under this measure are deprived due to fac-

tors beyond their control. The calibration of the reference wage parameter of the poverty

measure allows one to adopt distinct ethical priors for the identification of the worst off with

different preferences. Moreover, the measure takes into account the time cost of child rear-

ing for single parents with children younger than 18 and evaluates their deprivation status

for different values of the time cost parameter.

The results produce the image of the poor consistent with theoretical expectations.

Around 8-10% are found to be work-averse circumstance poor, whereas 12.5-15% are work-

loving circumstance poor. The difference in average work hours between the two groups

of poor is rather small. Those are mainly individuals without tertiary education, and with
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lower-than-average gross hourly wages close to the official minimum wage. The share of fe-

males is slightly higher than males among circumstance poor with lower work aversion, and

slightly lower among the poor with higher work aversion. The number of poor increases sig-

nificantly when the ethical approach to work hours is adopted. This increase is much higher

for single mothers than their male counterparts. Higher values of the time cost parameter of

child-rearing increase the ratio of the single parents who become even poorer.

Lastly, the overlap analysis between the poor under different poverty measures shows

the importance of taking into account individual preferences. More than half of circumstance

poor are not deemed poor by income poverty measure or multidimensional poverty measure

via the counting approach. This shows the importance of taking into account individual (in

our case, group) preferences and hours of work while evaluating welfare of individuals. This

is important if poverty reduction in income or other dimensions is aligned with the increasing

satisfaction of individuals.

The results have several implications. First, evaluating wellbeing in a wider spectrum,

and not only via unidimensional measures, radically changes the image of the poor; if the

purpose of redistributive or tax-benefit policies is to provide individuals with decent living

standards, those must also consider more than one dimension of wellbeing. It is not possible

to do so if policymakers only look at a certain indicator of material wellbeing, but not at

the disutility incurred while achieving it. Second, giving priority to individuals with specific

preferences does not imply that the hard work is not rewarded. As we have seen, work-averse

circumstance poor, on average, are found to work more hours than work-loving poor, and the

former can be seen as the worst-off given their preferences.

The analysis of the characteristics of circumstance poor shows the irrelevance of some

conventional policy recommendations for poverty alleviation. Each group of poor, whether

income or circumstance poor, require different solutions for bettering their condition. Poverty,
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especially in-work poverty, is usually seen as a result of a combination of low pay and low

work intensity. Hence, increasing work intensity is advised as one remedy for poverty re-

duction. However, circumstance poor in our sample already work above-the-average work

hours, and poverty alleviation for these individuals must focus on increasing the returns from

working. This is due to the fact that these individuals do not have access to a bundle that

would give them as much satisfaction as a poverty threshold bundle, and there is no way to

increase their consumption without decreasing their leisure time and vice versa. Hence, the

solution would be the availability high-paying part-time jobs, more generous benefits with-

out high phasing-out rates, or improvements in the labour market system that would lead to

the elimination of market segmentation and low-pay careers. On the other hand, those who

are income poor, but not circumstance poor, can be made better-off by increasing their work

intensity; their net income can be increased by stimulating their labour supply via active

labour market programs, given that they have access to bundles that can make them better

off in terms of consumption and without decreasing their overall satisfaction.

The above mentioned is especially true for single individuals with children. Single

mothers are in a particularly disadvantaged position. They face significant time constraints

to take care of children and to maintain a decent standard of living for the household. Given

the gendered nature of socially reproductive work, cultural norms, and resulting societal

expectations regarding child rearing, they need to balance work to earn enough not to fall

into poverty, on one hand, and take care of the household and childcare responsibilities, on

the other. This trade-off can be mitigated by the public provision of quality childcare, and

more generous benefits for households with single parent heads, especially female-headed

households alongside the policy steps above. Single mothers can also benefit from more

flexible work hours with secure employment, which would allow them to allocate their time

in a more satisfaction-increasing way.
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Although capturing more dimensions of human welfare, this approach to deprivation

measurement also has shortcomings. The main shortcoming is that the egalitarian equiva-

lence approach does not take into account that preferences are also shaped by factors beyond

individual control. The choice of values of the reference wage parameter can somehow

account for that, but it does not present a concrete way of taking into account this correla-

tion. Although some scholars, especially, resource egalitarians state that preferences must be

fully respected, preferences are also partly shaped by circumstances, and holding individuals

wholly responsible for their preferences contradicts fairness principles. Recent studies have

shown that accounting for more circumstances reveals a higher share of unfair differences in

incomes, and the role of effort (or preferences) decreases, as more comprehensive datasets

become available. When the impact of circumstances on how preferences are shaped can be

accounted for, we can get a fuller and fairer picture of deprivation, and an interpretation of

the results must take that into account.
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Chapter 3

Inequality of opportunity and poverty in

Portugal: do circumstances matter?

3.1 Introduction

The rising income inequality has become one of the hotly debated topics in recent years

along with persistent levels of income poverty in many countries. Portugal is no exception -

it is one of the most unequal countries in Western Europe, both in terms of income inequal-

ity and opportunity inequality, and has suffered from high levels of income poverty. The

urgency of the latter problem has started to be recognised in the 90s (Pereirinha, 2006) and

has been a topical problem ever since. Even before the global financial crisis, poverty has

shown stable rates, but the depth of poverty has been increasing (Arnold and Farinha Ro-

drigues, 2015), and the situation has been worsened by the crisis. During the post-crisis

recovery period, poverty rates have decreased, but this trend was interrupted by the COVID

pandemic, increasing income poverty rates to almost 19% in 2020 (INE, 2021), the rate is

particularly high among children (20.4%), the elderly (20.1%), and the unemployed (46.5%)
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(EAPN, 2022). As of 2021, the share of those living in income poverty or social exclusion

is even higher - 22,4% placing Portugal above the EU average. This share is similar for the

households with and without dependent children (Eurostat, 2021). Although being signifi-

cantly lower among the employed, it was around 10% in 2017 in Portugal, slightly higher

than the EU average, with an upward trend in the last years (Perista, 2019). In a recent

attempt to curtail high poverty rates and intensity, the Portuguese government introduced

the 2021-2030 National Strategy for Combating Poverty (Estratégia Nacional de Combate

à Pobreza, ENCP) at the end of 2021 that explicitly aims to reduce both income and mul-

tidimensional poverty, and boosting skills to reduce the risk of poverty (Perista, 2021). All

these once again show the urgency of the problem and the importance of poverty assessment

in Portugal.

Such persistently high levels of income poverty necessitate an adequate evaluation of

the deprivation and development of effective policy responses to mitigate differences in out-

comes, and reduce the incidence of income poverty. However, theoretical debates among

political philosophers and economists alike has shown that, not all inequalities are deemed

problematic by scholars; that is, the complete equality of outcomes per se must not be the

goal. These theories differentiate between fair and unfair sources of inequality in outcomes.

In particular, the egalitarian tradition in political philosophy, and the theory of equality of

opportunity in economics distinguish two groups of such factors. The first group comprises

all factors beyond the individual’s control that are called circumstances, whereas the second

group comprises factors within the individual’s control, although the two groups of factors

can be interrelated. Any differences in the welfare of individuals due to the former are

deemed unjust and should not be tolerated, whereas the differences due to the latter group

are deemed tolerable. Like income inequality, individuals’ income poverty status is also

shaped by these different groups of factors. Those can include characteristics: skills, educa-

tion, employment status, work intensity, family structure, etc (See Crespo et al. (2013) for
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the case of Portugal), which can be shaped by circumstances beyond individual control in a

direct or indirect manner. This study aims to gain a deeper understanding of income poverty

by quantifying unfair inequalities and evaluating unjust differences in the welfare level of

individuals, i.e., differences in poverty status due to factors beyond the individual’s control.

This is an important step in fighting income poverty more effectively via interventions be-

fore individuals reach the age where they can be deemed responsible for their actions and

equalize their opportunities before they enter adult life and the labour market.

The application of the inequality of opportunity concept to poverty evaluation in Por-

tugal is the first focus and contribution of the study. The existing empirical literature has

mainly engaged in evaluating inequality of opportunity in gross earnings or disposable in-

comes, but not the poverty status. The evaluation of unfair inequalities in relation to poverty

is more urgent; although any unfair difference or inequality must be eliminated, the provision

of a minimum standard of living for everyone may be prioritized over equal opportunities

by some policymakers, and unequal opportunities may not seem as problematic as long as

everyone escapes poverty. This study aims to fill the gap in the empirical literature and link

these two topical issues.

By linking inequality of opportunity and income poverty, the study also encompasses

major concerns and goals discussed in policy strategies and documents of the European Com-

mission. The first issue is poverty reduction among the European population. The Flagship

Initiative “European Platform against Poverty” included in the Europe 2020 strategy envis-

ages “to promote shared collective and individual responsibility in combating poverty and

social exclusion” and “define and implement measures addressing the specific circumstances

of groups at particular risk”. The second issue is related to providing equal opportunities and

removing unfair differences in the welfare of individuals. Article 21 of the EU Charter of

fundamental rights (EU, 2012) prohibits any discrimination based on gender, ethnic ori-
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gin, social origin, genetic features, sexual orientation, etc1. The second and third principles

of chapter 1 of the European Pillar of Social Rights also promote equal opportunities and

prioritise gender equality and equal opportunities, thus, requiring offensive differences in

outcomes to be eliminated. Despite having a more general appeal, this article can be refor-

mulated and applied to economic welfare – any differences due to such factors in the welfare

of individuals are deemed unjust and must be eliminated. In addition, the Social Summit

held in Porto in 2021 commits participating European countries, including Portugal, to 2030

social targets built upon the European Pillar of Social Rights that promotes economic devel-

opment leaving no one behind and providing equal opportunities for all2. In this light, the

analysis presented in this study becomes even more relevant.

Another principle encompassed in strategic and policy documents of the European

Union is fair pay and equal opportunities in the workplace. This principle can be under-

stood as both closing gaps in pay between various demographic groups and making work

pay to provide a decent standard of living for all. The former interpretation is mainly fo-

cused around the gender pay gap or, in the case of some countries (for instance, Iceland),

eliminating gaps related to ethnic origin, age, gender identity, or sexual orientation (Brose

et al., 2021, 2022) guided by the Treaty of Rome adopted in 1957 and Article 157 of the EU

Charter of fundamental rights (European Union, 2012). The second interpretation, making

work pay, is enshrined in the Flagship Initiative “An Agenda for new skill and jobs” with a

particular focus on low-skilled jobs. It implies that, regardless of their skill level, individuals

must be rewarded for their hard work decently, such that pay gaps must not be large. This

principle echoes theoretical discussions in the closely interlinked literatures of equality of

opportunity, and fairness (Fleurbaey and Maniquet, 2012). One of the main ethical princi-

ples in the fairness literature states that, differences in outcomes of individuals due to their

1https://fra.europa.eu/en/eu-charter/article/21-non-discrimination
2https://www.2021portugal.eu/media/icfksbgy/porto-social-commitment.pdf
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productivity is not just, and must be reduced, given that the productivity of individuals are

shaped by factors beyond their control. Moreover, the access to resources must be indepen-

dent of individual preferences, and effort exerted by individuals. The latter statement is also

the essential ethical principle of the equality of opportunity - equalising access to the set of

outcomes that individuals can freely choose from according to their preferences is a tenet of

this literature (Arneson, 1989, Cohen, 1989, Roemer, 1993). That is, any impact of factors

that may generate unequal access to resources or outcomes must be reduced or nullified. This

naturally implies that individuals exerting comparable levels of effort must have comparable

outcomes independent of their circumstances (factors beyond individual control). All the

above brings us to the second goal and contribution of the study with its application to in-

come poverty – it aims to evaluate whether inequality of opportunity in being income poor

is lower among the employed or those exerting comparable levels of effort in comparison

with those who are unemployed or inactive. In this case, the distinction is made between

all employed and full-time employed to see whether unfair differences in being poor shrink

when we look at individuals exerting similar effort.

The study also conducts sensitivity analysis by taking into account the income poverty

intensity of individuals while conducting the analysis. Inequality of opportunity in being

income poor is evaluated at alternative income poverty threshold levels, which allows for

focusing on the role of circumstances or contribution of inequality of opportunity to being in

deep or even extreme income poverty. In this manner, the role of inequality of opportunity

is not only evaluated for the official income poverty threshold but also for lower poverty

thresholds focusing on relatively poorer or the poorest among income deprived, thus helping

to prepare policy implications for individuals with varying poverty depth. This analysis of

various poverty intensities is conducted for the whole population, the working population,

and the full-time working population.
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The chapter is organized as follows. Section 3.2 elaborates on theoretical and empirical

literature on the inequality of opportunity, including Portugal. Section 3.3 describes the

theoretical framework and estimation strategy. Section 3.4 presents data and sample. Section

3.5 presents and discusses the main results. Section 3.6 concludes.

3.2 Literature Review

This section presents a brief review of the literature on inequality of opportunity. The next

subsection presents the main theoretical approaches to the formulation and measurement of

inequality of opportunity. Thereafter, the empirical literature on the inequality of opportu-

nity, as well as the review of studies linking inequality of opportunity and income poverty,

are reviewed.

3.2.1 Inequality of Opportunity: theoretical approaches

The economic literature on (in)equality of opportunity is rooted in long-standing discussions

in egalitarian political philosophy. As mentioned by Roemer (1998) (p. 4), his essay’s

“immediate intellectual forbearers are the writings of three philosophers: Ronald Dworkin

(1981a, 1981b), Richard Arneson (1989, 1990) and G.A. Cohen (1989).” Despite radical

differences in their propositions, these authors have laid ground for subsequent theoretical

and empirical work in this field. Following (Rawls, 1971), Dworkin (1981a,b) was one of

the first to criticise the welfarist approach to equality rejecting equality of welfare, as the

latter would not hold individuals responsible for their preferences. Instead, he advocated for

equality of resources, and individuals must choose prospects according to their aspirations

and wants. Arneson (1989) agreed with bringing personal responsibility into the egalitarian

theory, but advocated for equalizing opportunities for welfare. He argued for distributing
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resources in a way that everyone would have equal opportunity for welfare achievement, but

the actual welfare level would differ due to personal choices.

The economic formalization of the problem was introduced by Roemer (1993, 1998)

in his seminal works. Following the discussion above, he distinguished two sets of fac-

tors affecting personal outcomes. The former are circumstances individuals cannot be held

responsible for, which can include parental income, education, the financial situation in the

household an individual has lived in during childhood, etc. The second factor is effort – these

are the factors that individuals are held responsible for, and include preferences, choices, and

actions of individuals. Accordingly, any differences arising because of circumstances be-

tween individuals are intolerable and to be eliminated, whereas differences because of effort

exerted by individuals are not seen as problematic. In this sense, normative economists differ

in terms of their approach to distinguishing circumstances versus effort. For Roemer (1998),

circumstances are factors beyond individuals’ control, and effort encompasses all remaining

factors – this is the control approach. On the other hand, Fleurbaey (2008) holds individuals

responsible for their preferences, and all remaining factors are circumstances - this is the

preference approach (Trannoy, 2016).

The differences between these approaches do not end here. Cohen (1989) criticises

Dworkin from a different perspectives claiming that holding individuals fully responsible for

their preferences might not be fair. Because preferences can be affected by circumstances,

and assuming that the former takes place before individuals can be held responsible for their

preferences, they are not fully accountable for them. This critique sides with the control ap-

proach which considers direct and indirect effects of circumstances as something beyond in-

dividuals’ control. Economists siding with the control-based approach claim that preferences

must be “decontaminated” from the impact of circumstances, and this part of preferences

must be attributed to circumstances (Roemer, 1998). Advocates of the preference-based ap-
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proach do not agree with this claim and state that this separation is not valid; individuals

must be held responsible for their choices and actions fully (Fleurbaey and Maniquet, 2011).

Opportunity egalitarianism rests on two fundamental ethical principles that give rise to

different approaches to inequality of opportunity measurement. Its first principle, known

as the principle of compensation, states that individuals must be compensated for differ-

ences in outcomes because of factors beyond their control. The second principle, the reward

principle, states that differences in individuals’ outcomes with similar circumstances are le-

gitimate, as they are due to the effort of individuals. The two principles are independent but

inconsistent with each other (for illustration, see Fleurbaey and Peragine (2013) among oth-

ers). Hence, any solution to the problem of distribution must give priority to one principle

and satisfy the weaker versions of the other (Fleurbaey and Maniquet, 2011). The princi-

ple of compensation can be formulated in two different ways that result in two measurement

approaches. The ex-ante compensation principle aims to eliminate differences due to circum-

stances by equalizing opportunity sets of individuals before effort takes place. The ex-post

compensation principle aims to evaluate equality of opportunity after effort is realised and

requires that individuals exerting similar effort must have similar outcomes regardless of

their circumstances (Ferreira and Peragine, 2016). Hence, the ex-ante approach evaluates

inequality in average outcomes among individuals with a different set of circumstances and

is closely related to the reward principle, whereas the ex-post approach evaluates inequal-

ity among individuals that have exerted a similar degree of effort and conflicts with ex-ante

compensation and reward principles when circumstances and preferences are not indepen-

dent (Fleurbaey and Peragine, 2013).

The current study sides with the control approach. It is assumed that preferences are

affected by circumstances, and the estimated impact of circumstances on selected outcomes

will account for this interaction. Furthermore, the ex-ante compensation principle is adopted
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for the measurement of inequality of opportunity, it is evaluated how unequal the opportunity

sets of individuals are in attaining certain outcomes.

3.2.2 Inequality of Opportunity in Portugal: empirical evidence

The literature on the empirical measurement of the inequality of opportunity in Portugal

is scant. Portugal has mainly been analysed as a part of a general comparative analysis

among European countries. Moreover, the analysis mainly focused on the measurement of

the inequality of opportunity in earnings or disposable incomes and has not related the results

to poverty except for one study that will be discussed below.

The inclusion of an ad-hoc module on intergenerational transmission of disadvantages

in the European Union Survey on Income and Living Conditions (EU-SILC) has given im-

petus to several inter-country studies focusing on European countries. Checchi et al. (2010)

employ both ex-ante and ex-post approaches to the inequality of opportunity and find that

Portugal is one of the most unequal countries both in terms of post-tax earnings and opportu-

nities in Western Europe. The ex-post evaluation of inequality of opportunity shows that cir-

cumstances explain at least 35% of total inequality (with a somewhat lower share in the case

of the ex-ante approach) in earnings, hence, labelling the country as having “high-income

inequality” and “low equality of opportunities”. Marrero and Rodrı́guez (2012) employ the

same dataset to analyse the ex-ante inequality of opportunity among household heads aged

26-50 years old using disposable equivalent household income. According to their findings,

at least 22% of total inequality is explained by chosen circumstances, which is the highest

among sampled countries. Checchi et al. (2016) employ the 2005 and 2011 waves of the EU-

SILC dataset to compare country rankings both in terms of income inequality and ex-ante

opportunity inequality. Authors use individual incomes while assessing the ex-ante inequal-

ity of opportunity to isolate the impact of household composition and fertility decisions, as
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the latter are deemed choices. The authors find that Portugal is among the countries with a

moderate level of inequality of opportunity, and that, moreover, the contribution of inequal-

ity of opportunity to overall income inequality has decreased in 2011 compared to 2005.

The latter finding is also supported by Álvarez and Menéndez (2018), as well as Álvarez

and Lopez Menendez (2021). Brzezinski et al. (2015) obtains similar results using house-

hold disposable income as an outcome variable and estimating absolute and relative ex-ante

inequality of opportunity among 26-50 years old household heads.

Only one study has incorporated the concept to poverty measurement. Hufe et al. (2022)

develop a measure of inequality of opportunity by employing two main principles of fairness:

equality of opportunity (measuring inequality between types) and freedom from poverty (no

one must fall below the minimum standard of living). Using the 2011 EU-SILC dataset for

the analysis, they find that Portugal has both relatively high opportunity inequality and total

inequality. Moreover, the authors show that the main violation of fairness emanates from the

violation of the equality of opportunity principle.

Despite the existing findings above, there are no other empirical studies that focus on

poverty in Portugal and its relation to the inequality of opportunity. This paper aims to fill

this gap by employing a large set of circumstances to fulfill this task.

3.3 Methodology

3.3.1 Theoretical framework

Consider a finite population of discrete number of individuals indexed by i = {1, ....N}.

Individual outcomes are given by non-negative probabilities, pi, of falling short of a specific
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level of standard of living, and determined by the set of circumstances Ci, and effort param-

eter of individuals, Ei. As elaborated in the literature review, the former are factors beyond

an individual’s control, while the latter are assumed to be within an individual’s responsibil-

ity. Moreover, the effort that individuals exert is assumed to be influenced by circumstances

alongside other factors. Hence, the probability of an individual falling short of the given

standard of living, i.e., the poverty line, can be expressed as follows:

Pi = f(Ci, E(Ci, ϵi)). (3.1)

Here, circumstances Ci and endogenous effort E(Ci, .) are considered the causes of unfair

inequality, whereas inequalities in outcomes as a result of E(., ϵi), that is, the differential

effort net of circumstances, are not considered unfair.

The population is then partitioned into K types, mutually exclusive groups sharing iden-

tical circumstances. Individuals i, j ∈ N are said to belong to the same type T k if Ci = Cj

for i ∈ T k and j ∈ T k, T k ∈ T . Differences between types arise due to factors beyond

individual control and must be eliminated. In contrast, individuals belonging to the same

type only differ in the level of effort exerted. Hence, any inequality observed within types is

not considered problematic. Hence, equality of opportunity is achieved when probabilities

to have income or consumption below a certain level of disposable income are not dependent

on belonging to a certain type:

P Tk

i (Ci, E(Ci, .) = P Tm

s (Cs, E(Cs, .), i ∈ T k, s ∈ Tm. (3.2)

The inequality of opportunity, on the other hand, is present if the distribution of outcomes,

in our case, the probability to be income poor, differs between types. In order to quantify

it, inequality is measured using the average of outcomes of each type. The between-type in-
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equality index can be measured both in absolute terms by choosing an appropriate inequality

index, and in relative terms by calculating what share of total inequality can be attributed

to the between-type inequality. The following section elaborates on the approach chosen to

obtain type-specific average outcomes, and the choice of inequality index to compute the

between-type inequality, i.e., inequality of opportunity in being income poor.

3.3.2 Estimation strategy

Studies measuring inequality of opportunity adopt non-parametric (Lefranc et al., 2008), and

parametric approaches (see, among others, Checchi et al. (2010), Marrero and Rodrı́guez

(2012)). The former aims to quantify the inequality of opportunity by partitioning individ-

uals into types and measuring differences in average outcomes of types. However, this ap-

proach is not suitable in the case of a relatively small sample and a large set of circumstances.

In our case, adopting a non-parametric approach would leave most of the type groups with

no, or very small, number of observations; hence, the parametric approach is more appro-

priate. This method computes the between-type inequality by estimating the impact of cir-

cumstances on selected outcomes and obtaining expected outcomes for each type based on

estimations. The estimation is carried out via logistic regression model. As discussed above,

the probability of an individual i to be income poor is determined by circumstances Ci and

Ei:
P (yi < z)

1− P (yi < z)
= exp(Ciβ + Eiα + ηi) (3.3)

where

Ei = Ciγ + ϵi (3.4)

Here, yi is individual equivalised disposable income, z is the official at-risk poverty thresh-

old, and ϵi is the type-specific error term. We follow Roemer (1998) recognising that cir-

115



ESSAYS IN POVERTY MEASUREMENT

cumstances take place before individuals reach the age of consent and can be responsible for

their choices, be it occupation or employment status. Hence, it is fair to attribute the indi-

rect impact of circumstances to factors beyond an individual’s control. The reduced-form of

equation (3.3) is given as:

P (yi < z|Ci)

1− P (yi < z|Ci)
= exp(Ci(β + αγ) + (αϵi + ηi)) (3.5)

Based on the estimation results, conditional probabilities are predicted as below:

P̂ Tk

i =
exp(Ci(β̂ + α̂γ))

1 + exp(Ci(β̂ + α̂γ))
(3.6)

Predicted probabilities represent the average probability of a type T k to be income poor

and are called smoothed distribution. The inequality of opportunity is calculated using the

dissimilarity index used in previous studies in different contexts (see De Barros et al. (2009)

in the context of opportunity inequality in access to basic services, Hufe and Peichl (2020)

for evaluating the inequality of opportunity in political participation, etc.) when the outcome

of interest is binary. The absolute dissimilarity index, i.e., the absolute measure of inequality

of opportunity is constructed as below:

ADI =
2

N

N∑
i

|P̂i

Tk

− ¯̂
P | (3.7)

The constructed measure differs from the conventional dissimilarity index used by the above-

mentioned authors given by DI = 2

N
¯̂
P

∑N
i |P̂i

Tk

− ¯̂
P | which is not translation invariant,

but scale invariant as shown by Chávez-Juárez and Soloaga (2015). To illustrate in our

case, the problem with using the conventional dissimilarity index is that the estimate of

inequality of opportunity in the probability of being poor (when poor are assigned ones and

non-poor zeros) will have a result different from the estimate of inequality of opportunity
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in the probability of not being poor (when non-poor assigned ones and poor zeros). Given

that conditional probabilities will always lie in the same interval of [0,1] (at least in the

case of logit or probit estimations), the violation of scale invariance will not be a problem

while estimating the inequality of opportunity. That is why the index satisfying translation

invariance is used.

To estimate the relative contribution of inequality of opportunity, the relative dissimi-

larity index is calculated as the share of total inequality in being income-poor attributed to

inequality of opportunity:

RDI =
2
N

∑N
i |P̂i

Tk

− ¯̂
P |

2
N

∑N
i |Pi − P̄ |

(3.8)

It must be kept in mind that the estimated absolute and relative dissimilarity index are lower-

bound estimates. The datasets cannot and usually do not include all circumstances of indi-

viduals, and unobserved circumstances are included in the error term and not deemed the

source of unfair inequalities. Adding more circumstances increases the number of types,

and hence, the variation of the counterfactual distribution of conditional probabilities, unless

added circumstances are not correlated with the outcome of interest. Hence, the estimated

inequality of opportunity cannot exceed its true value.

Last, the study carries out Shapley decomposition to assess the contribution of each

group of circumstances to total inequality of opportunity. The Shapley decomposition method

estimates the contribution of a specific factor to the total outcome of interest by estimating

the latter with and without including that factor. Its major advantage is that it accounts for the

sequence of exclusion of factors and calculates the contribution of some factors to the out-

come as the weighted average of contributions with all sequences of exclusion. The method

has been brought into the inequality and poverty literature by Shorrocks (2013b) and has

been used in the inequality of opportunity literature by Björklund et al. (2012), and more

recently by Prieto et al. (2018), and Wu et al. (2021).
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As discussed in the introduction, one of the goals of the study is to evaluate whether

work or being employed reduces unfair inequalities in Portugal. For this purpose, the esti-

mations will be carried out for three samples: for the whole sample with the selected age

range, the employed sample, and the full-time employed sample. Three sets of results will

be reported corresponding to each sample.

Inequality of opportunity at different poverty intensities Using the official poverty line

to estimate the susceptibility to poverty of types does not reveal whether the impact of

circumstances changes when we look at individuals with various depths (measured by the

distance between actual income and poverty threshold) of income poverty. For this pur-

pose, three alternative poverty lines are adopted alongside the official poverty threshold,

and the impact of circumstances is also estimated at these alternative poverty thresholds.

These thresholds are determined based on the income-to-poverty line ratio (IPL = y/z,

the poverty line being the official poverty threshold in Portugal for a given year) adapted

from Peng et al. (2019) and Garza-Rodriguez et al. (2021) as described in Table 3.1. Lower

poverty thresholds allow us to shift focus to individuals in deeper poverty, whereas indi-

viduals defined under poverty lines with higher income thresholds allows for considering

vulnerable to poverty besides the poor with different poverty intensities. The procedure ex-

plained above is carried out and corresponding dissimilarity indexes are calculated for each

poverty threshold and each sample.

Table 3.1: Poverty thresholds

Poverty intensity Threshold
Extreme poverty IPL < 0.5

Deep poverty IPL < 0.75

Official poverty IPL < 1

Vulnerability to poverty IPL < 1.25
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3.4 Data and Sample

3.4.1 Dataset and selected variables

The study employs the 2019 cross-sectional waves of the European Union Survey on Income

and Living Conditions. It is a rich dataset with various socioeconomic indicators; in addi-

tion, the 2005, 2011, and 2019 cross-sectional waves collect information on the childhood

circumstances of individuals. However, only the 2019 dataset is utilised because it contains

a wider set of circumstances than 2011 and 2005 waves. Moreover, the 2011 dataset col-

lects information on income variables and poverty status in 2010, which was the crisis year.

Hence, this information may not represent individuals’ lifetime or long-run income.

Dependent variable

The dependent variable is a binary variable indicating whether an individual is income

poor. Income poverty is defined as having disposable household income below the spec-

ified poverty threshold. As explained above, four binary dependent variables are defined

corresponding to four poverty thresholds. The official poverty threshold is the at-risk of

poverty threshold defined as 60% of median equivalised disposable income. Alternative

poverty thresholds are defined as in Table 3.1.

Selected circumstances

The choice of circumstances is guided by the empirical literature and the availability of

information on background variables. Most selected circumstances coincide with variables

chosen in the main empirical literature on the inequality of opportunity discussed in the

literature review, with some additional variables available only in the most recent wave of
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the EU-SILC dataset in an ad hoc module on intergenerational transmission of disadvantages.

All variables refer to circumstances when respondents were 14 years old.

Demographics The first group of variables is the demographic characteristics of the

sample. Gender discrimination in wages/earnings, as well as differences in monetary welfare

among males and females, is a largely discussed issue in the case of Portugal (Bastos et al.,

2009, Cardoso et al., 2016). Given that individuals cannot be held accountable for their

biological sex, it is considered a circumstance and included in the analysis. Age is different;

some recent studies advocate against considering age as a circumstance and offer to do the

analysis looking at cohorts instead to eliminate any differences in outcomes related to age

(Andreoli et al., 2021). Although not directly considered as a circumstance, it is important

to include age to account for the impact of individuals’ position in their life cycle. Younger

individuals are more likely to have lower incomes at the beginning of their careers, whereas

individuals at the peak of their careers with incomes more representative of their permanent

incomes are mainly in their middle ages.

Migration Status Like gender discrimination, the differences in migrants vs. natives

are also largely discussed, including the case of Portugal (Isabel Pereira Esteves et al., 2018).

The recent report (Amo-Agyei et al., 2020) shows that the pay gap between natives and

migrants is as large as 28.9%, mainly due to the concentration of migrants in low-skilled

jobs, not matching their education. Other studies show that the difference is not only due

to worse endowments of migrants, but mainly due to lower returns to education level and

skills of migrants (Cabral and Duarte, 2013). This circumstance is constructed as a binary

indicator taking the value of 1 if an individual has a migrant background. The latter category

includes both first-generation and second-generation migrants from both EU and non-EU

countries.

Parental education Father’s education is one of the main circumstance factors affecting
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the offspring’s future outcomes, especially in the case of Portugal. Some studies (Carneiro,

2008, Bago D’Uva and Fernandes, 2017) show a high correlation between parental educa-

tion and offspring’s education level. That is, its impact can be both direct (affecting the

outcome, in our case, poverty staus of individuals) and indirect (via offspring’s education

level) shaping the individual’s future in the labour market and their earnings level (Palomino

et al., 2019). The variable is defined in three categories as given in the dataset:

• father had low-level (pre-primary, primary, or lower-secondary) education;

• father had middle-level (upper-secondary, and non-tertiary post-secondary) education;

and

• father had high-level (bachelor’s or higher) education.

Although information on mothers’ education is also available in the dataset, it is not included

in the analysis. This is because the number of observations with missing information on a

mother’s education is slightly larger, and the correlation between the education levels of both

parents is quite high.

Parental employment status and occupation Parental occupation is usually consid-

ered among circumstances affecting the economic well-being of offspring in the literature

(Lefranc et al., 2008, Whelan et al., 2013, Brunory, 2017). Like education, it can operate di-

rectly or via the occupational choice of children. In our case, this circumstance is constructed

based on two variables available in the dataset: parental occupation and employment status.

The reason is that occupational information is only available for employed parents. Includ-

ing it as a separate variable would leave out some observations on one hand, and won’t

allow for estimating the impact of parental employment status. That is why information

about the father’s occupation is merged with his employment status 3. Again, information on
3The merge of two indicators is carried out as follows. If father was employed when individuals were 14

121



ESSAYS IN POVERTY MEASUREMENT

the mother’s occupation and employment is not included to preserve as many observations

as possible and to avoid any correlation with fathers’ characteristics. Seven categories are

constructed as a result:

• Father was employed in the armed forces;

• Father was employed in high-skilled white-collar job;

• Father was employed in low-skilled white-collar job;

• Father was employed in high-skilled blue-collar job;

• Father was employed in low-skilled blue-collar job;

• Father was inactive;

• Father was unemployed.

Financial situation in the household This indicator can be seen as a circumstance ac-

counting for intergenerational income mobility and has been used in similar studies measur-

ing inequality of opportunity (among others, Marrero and Rodrı́guez (2012)). The impact of

the financial status of the household where individuals grew up is multifaceted. First, it can

directly affect adolescents’ opportunities for better educational opportunities (Layte, 2022)

that include access to better schooling as well as extracurricular activities that contribute to

the personal and skill development of individuals. Second, a bad financial situation in the

household can cause emotional distress for adolescents, which can impair their personal de-

velopment and affect their aspirations (Andersen, 2013), eventually their future economic

performance.

This circumstance is a categorical variable with six categories:

years old, they are assigned the occupation. For unemployed and inactive fathers, their employment status is
assigned.
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• Very bad;

• Bad;

• Moderately bad;

• Moderately good;

• Good; and

• Very good.

Household size and structure Two variables are included to account for the size of house-

holds in which respondents grew up – the number of children in the household, and the

number of adults in the household when a respondent was 14 years old. Larger households

may be more prone to live in poverty, especially if households have a high dependency ratio,

i.e. a large number of children and elderly (Bird, 2013). Growing up in poor households

may increase a person’s probability to be poor in the future, i.e., strengthening an intergen-

erational transmission of disadvantages in incomes Jenkins and Siedler (2007). Hence, it is

appropriate to include the household size as a circumstance.

Insufficient protein intake This circumstance is included among circumstances as a

proxy for the nutrition of respondents during adolescence. Poor nutrition can lead to poor

health and low cognitive abilities (Nelson, 2000, Behrman et al., 2020) which, in turn, may

result in low skills during adulthood (Case et al., 2005), and hence, a higher probability of

having low income/being poor. The variable is a binary indicator taking the value of 1 if

respondents have answered “No” to the statement “Having a meal with meat, chicken, fish

(or vegetarian equivalent) daily”.

Basic school needs not met This indicator is used as a proxy for parental investment

in a child’s education and development. Family investment in the education of children im-
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proves their subsequent educational outcomes, which can significantly increase their market

incomes during adulthood. The variable taken from the dataset is a binary indicator tak-

ing the value of 1 if respondents have answered “No” to the statement “Basic school needs

(books and equipment for school) met”. School needs include books and equipment needed

for school (such as notepads, school supplies, and clothes for PE lessons).

The inclusion of the last two indicators is one novelty of the current study. These vari-

ables are only available in the 2019 dataset, and their impact has not been assessed in the

Portuguese context. Surely, those may also be closely correlated with the financial situation

in the household (see Table 18 in Appendix 2), and it may be redundant to include these

variables. However, it is important to see the distinct effect of each circumstance factor on

respondents’ income deprivation, as these circumstances may not completely overlap.

3.4.2 Descriptive Statistics

The study assesses inequality of opportunity in income poverty for three samples. The first

sample comprises individuals 30-59 years old who are full- or part-time employed or self-

employed, unemployed, or inactive (1959-1988 cohort). It excludes students, individuals

in compulsory military service, or unfit for work in the income reference year. The second

sample comprises full- and part-time waged employees or self-employees. Given that the

employment status of individuals is available on a monthly basis for the income reference

year in the dataset, individuals are employed if they were so for over six months in the

income reference year (Perista, 2019). The first sample only comprises full-time waged

employees and self-employees - individuals are deemed full-time employees if they were

full-time employed for eleven or twelve months in the income reference year.

The sample statistics are presented in Figures 3.1, 3.2, and 3.3, as well as in Tables
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12, 13, and 14 in Appendix 1 for the whole sample, working sample, and full-time working

sample, respectively. We can immediately see that work indeed decreases the probability of

being income poor. A smaller share of the sample is income poor when the focus is shifted

from the whole sample to the working sample. The full-time working sample has a smaller

share that is income poor than the working sample. The characteristics of non-poor and poor

differ, but only marginally in the case of some characteristics. There is a small gender dif-

ferences in being income poor. A very small share of the sample is made up of non-natives

(migrants), and no significant differences are observed between poor and non-poor for the

full-time working sample. The share of migrants is slightly higher among full-time working

poor, and the difference is statistically (although marginally) significant. Regarding fathers’

education, those whose father has low-level education are the majority, although their share

is lower among non-poor in all three groups. Those with high-level educated fathers con-

stitute 5% of the sample among the non-poor and 2% among the poor, and the difference

is statistically significant. The share of individuals with high-skilled fathers (white-collar or

blue-collar) is also higher for the non-poor with a significantly lower share among the poor.

Those with unemployed fathers have a somewhat larger share among the poor and working

poor, although their share in the sample is tiny. For the financial situation of households

of individuals during adolescence, we can observe that poor individuals are more likely to

grow up in households with financial difficulties, whereas the reverse is seen for non-poor

individuals, among all poor and working poor in particular. Poorer individuals tend to grow

up in larger households – the average number of adults and children is larger among the poor

than non-poor in all three samples, the differences in the average number of children being

even larger. Last but not least, the parents of poor individuals seem to invest less in their

off-springs be it in terms of protein intake or meeting basic school needs.
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Figure 3.1: Descriptive statistics of whole sample
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Figure 3.2: Descriptive statistics of working sample
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Figure 3.3: Descriptive statistics of full-time working sample

Tables 15, 16, and 17 in Appendix 1 present the summary statistics of those with differ-

ent poverty intensities. As explained in the methodology, the poor are additionally specified

under three alternative poverty lines that allow for describing the characteristics of less poor

and poorer segments of the sample. First, there are no significant differences in terms of

age between various groups of poor. The share of females becomes slightly smaller as the

poverty line is moved further down; that is, the share of females is smaller among the poor-
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est. No differences are observed in the share of migrants. Second, there are no significant

differences in terms of fathers’ education; shares of those with various levels of education

are almost stable whether the poor with higher or lower income poverty intensity is con-

sidered. The only exception is a lower share of low-educated fathers and a slightly higher

share of fathers with middle-level and high-education among the extremely poor, which is

counter-intuitive. In terms of the occupation of the father, there are no differences among

the vulnerable, deeply poor, and extremely poor. However, poorer individuals tend to have

fathers who were unemployed or inactive during the respondents’ adolescence. When we fo-

cus on the working poor under alternative poverty lines, we see a different picture – a higher

share of extremely poor individuals have/had high-skilled fathers compared to deeply poor,

but nevertheless, a higher share of inactive or unemployed fathers compared to less poor. As

expected, individuals who lived in households with financial difficulties have a larger share

among poorer groups. Household size characterized by the number of adults and children in

households where individuals grew up seems to be larger among poorer groups. Last but not

least, parents of poorer individuals seem to invest less in them – the share of those reporting

insufficient protein intake and that their basic school needs were not satisfied when they were

adolescents is larger among the poorest.

3.5 Results

This section presents the results of the impact and contribution of selected circumstances

to the inequality in being income poor. The next subsection discusses the results of logit

regression analysis for all three samples. Next, logit regression results for the poor with

alternative poverty lines are presented. Thereafter, the inequality of opportunity in income

poverty is quantified via absolute and relative dissimilarity indexes for official and alternative

poverty thresholds, and Shapley decomposition results are reported alongside.

129



ESSAYS IN POVERTY MEASUREMENT

3.5.1 Income poverty and childhood circumstances

In order to calculate ex-ante inequality of opportunity indexes, logit regressions are esti-

mated for each sample using the selected set of circumstances. It must be mentioned that,

the results cannot be seen as a causal analysis; although, as established by the empirical

literature, it is highly probable that these circumstances play an instrumental role in the for-

mation of individual outcomes when they reach adulthood, the study does not seek to claim

so. The results exploring the first dimension of the analysis, i.e., the (changing) impact of

circumstances on three samples, are reported in Table 3.2 (estimation results with alternative

models presented given in Appendix 3, Table 19). The impact of circumstances is mostly

similar for all three samples, but there are some differences. Starting with gender, females

are more likely to be poor when the whole sample is considered, whereas they have a lower

likelihood to be income poor when we only focus on working individuals. Interestingly, the

difference between males and females becomes larger and gains higher significance when

only a full-time working sample is analysed. This finding points to the potential of employ-

ment to lead to higher economic welfare, on one hand, and meager economic situation in

which non-working women are, on the other hand. Such that, non-working individuals from

estimations changes the direction and significance of correlation substantially, hence, imply-

ing that, the role of gender in being income poor among unemployed and inactive is stronger.

The same can be observed for natives vs. migrants; although the difference between the two

groups in falling below the poverty threshold is not significant when the whole sample is

analysed, the difference becomes larger and highly significant when the working or full-time

working sample is considered.

The father’s education correlates with the likelihood to be poor significantly. This res-

onates with the findings of previous studies that investigate the impact of parental education

on differences in gross or net incomes. But the correlation becomes weaker when we focus
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on the working sample - the coefficients are only significant at the 10% level – and the re-

lationship disappears when moved to the full-time working sample. The father’s occupation

seems to play a significant role as well. Compared to those whose fathers were unemployed

when they were 14 years old, those with employed fathers are less likely to be poor, espe-

cially those whose fathers were employed in high-skilled white-collar occupations. Those

whose fathers were inactive during their adolescence are also less susceptible to income

poverty. These findings are also supported by the joint significance tests reported in Table

3.3.

Next, as expected, a household’s financial situation when respondents were 14 years

old is significantly correlated with their current economic well-being. These observations

are valid for all three samples, although, again, the correlation is weakened for the working

part of the sample in the case of those who have had a moderately bad financial situation in

the household. The joint significance test reported in Table 3.3 also support these findings.

This result can be interpreted in terms of intergenerational mobility; those who lived in finan-

cially struggling households as a child are more likely to live in such households when they

are adults, given that the poverty status is defined as falling below the equivalised house-

hold disposable income. Regarding the household’s composition, individuals that lived in

households with more members, be it children or adults, are more likely to be income poor.

This is again expected, given larger households might be more susceptible to income poverty

and financial problems, and, as seen above, individuals growing up in financially struggling

households have a higher likelihood to be income poor. Last, the variables signifying de-

ficiencies in nutrition and unmet school needs seem to be significantly correlated with an

individual’s current economic well-being. Those who didn’t have sufficient food with pro-

tein content during adolescence are significantly more likely to be poor, as well as those

without proper provision in terms of school materials and equipment. This is true in the case

of all poor in general and working or full-time working poor.
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Table 3.2: Logit results (average marginal effects) on the impact of circumstances on poverty
status at official poverty threshold

Whole sample Working sample Full-time
working sample

Age 0.007 0.009∗ 0.0167∗∗∗

(0.006) (0.054) (0.005)
Age2 -0.0001 -0.0001∗ -0.0002∗∗∗

(0.000) (0.001) (0.000)
Female 0.009∗ -0.012∗∗ -0.020∗∗∗

(0.005) (0.055) (0.006)
Non-native 0.032 0.041∗∗ 0.048∗∗∗

(0.020) (0.170) (0.012)
Father’s education (base group: low-level education)

Mid-level education -0.075∗∗∗ -0.033∗ -0.033
(0.026) (0.022) (0.022)

High-level education -0.040∗∗ -0.431∗ -0.028
(0.028) (0.024) (0.024)

Father’s employment status and occupation (base group: unemployed)
Armed forces -0.211∗∗∗ -0.206∗∗∗ -0.233∗∗

(0.061) (0.077) (0.094)
High-skilled white collar -0.1824∗∗∗ -0.099∗∗∗ -0.110∗∗∗

(0.036) (0.035) (0.034)
High-skilled blue collar -0.097∗∗∗ -0.046 -0.044

(0.034) (0.034) (0.0328)
Low-skilled white collar -0.124∗∗∗ -0.0722∗∗ -0.0615∗

(0.035) (0.034) (0.033)
Low-skilled blue collar -0.108∗∗∗ -0.061∗ -0.057∗

(0.034) (0.034) (0.033)
Inactive -0.109∗∗∗ -0.117∗∗∗ -0.120∗∗∗

(0.041) (0.016) (0.042)
Financial situation in the household (base group: very bad)

Bad -0.014 -0.012 -0.008
(0.017) (0.042) (0.016)

Moderately bad -0.036∗∗ -0.011 -0.009
(0.017) (0.016) (0.017)

Moderately good -0.078∗∗∗ -0.046∗∗∗ -0.035∗∗

(0.017) (0.017) (0.017)
Good -0.087∗∗∗ -0.051∗∗∗ -0.035∗∗

(0.0197) (0.019) (0.019)
Very good -0.036 -0.040 -0.035

(0.002) (0.031) (0.031)
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Table 8 (cont-d). Logit results (average marginal effects) on the impact of circumstances on
poverty status at official poverty threshold

Whole sample Working sample Full-time
working sample

Household size
No. of adults 0.0102∗∗∗ 0.0078∗∗∗ 0.0088∗∗∗

(0.0027) (0.0025) (0.0024)
No. of children 0.0152∗∗∗ 0.0083∗∗∗ 0.0079∗∗∗

(0.0021) (0.0019) (0.0020)
Insufficient protein intake 0.0741∗∗∗ 0.539∗∗∗ 0.0479∗∗∗

(0.0131) (0.0120) (0.0118)
Basic school needs not met 0.0591∗∗∗ 0.0274∗∗ 0.0239∗

(0.0138) (0.0129) (0.0126)
Constant 0.1781∗ 0.1133∗∗∗ 0.1002∗∗∗

(0.0044) (0.0037) (0.0036)
N 11243 9204 8549
Wald stat. 500.3 254.2 237.0
Pseudo-R2 0.0685 0.0468 0.0527

Standard errors given in parentheses are clustered at household level; * p < 0.10, ** p < 0.05, *** p < 0.01.

Table 3.3: Joint significance test results for selected circumstances

Circumstances
Whole sample Working sample Full-time

working sample

Father’s education
10.89 4.72 2.87

(0.004) (0.095) (0.239)
Father’s employment and occupation 19.88 21.08 17.88
(inactive excluded) (0.001) (0.001) (0.003)

Financial situation in the household
41.54 20.74 12.76

(0.000) (0.001) (0.027)

Note: The table presents chi-squared test results testing the joint significance of categories of
selected circumstances; p-values are reported in parentheses.
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3.5.2 Poverty intensity and childhood circumstances

The previous results focus on the poor specified under the official poverty line defined by the

Eurostat. The results reported in this section explore the second dimension of the analysis,

and shed some light on how the impact of circumstance changes if the poverty line is moved

upwards or downwards. This allows us to focus on the segments of the poor with various

depths of income poverty, i.e., the distance between the income of individuals and the poverty

threshold level of income. Alternative poverty lines are defined as in Table 3.1. The results

of all three samples are shown in Table 3.4 (see Appendix 3, Tables 20 and 21 for alternative

models’ results). Respondents seem to become more vulnerable to income poverty as their

age increases, but this is only true when the vulnerability of working or full-time working

individuals is assessed. The role of age is insignificant for the whole sample, as well as the

working sample under other alternative poverty lines. Gender differences in the probability

to be income poor persisting under all alternative poverty lines (except for deep or extreme

poverty line for the whole sample) is strong when the focus is on the working sample or the

full-time working sample. Moreover, the probability of being poor becomes smaller for fe-

males as the poverty threshold is moved down, working or full-time working males are more

likely to be in deep or extreme income poverty compared to females of the same category.

In contrast, the role of the father’s education becomes smaller and loses significance when

moving the poverty threshold further down.

The father’s education is strongly correlated with the probability of being vulnerable

to poverty for all three samples, but not with being in deep or extreme poverty (Table 3.5).

The role of the father’s occupation persists when the whole sample is taken into account

and increases in importance as we move down the poverty threshold. However, its impact

disappears in the case when we focus on the working sample – interestingly, the contribution

of the father’s occupation and employment is not robust to alternative poverty lines. This
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result implies that father’s education has a strong link with whether individuals are poor, and

partly whether they are vulnerable to poverty, but not in being in deep poverty or in extreme

poverty.

The financial situation of the household is again significantly correlated with income

poverty, and this link is stronger for deep or extremely poor than for all poor when the whole

sample is analysed. Growing up in households with a moderately good or good financial

situation reduces the probability of being income poor compared to those who grew up in

households with a very bad financial situation at all alternative poverty lines. However, the

impact of growing up in households with different financial situations on the probability of

being income poor is not as robust except for the extreme poverty threshold. Interestingly,

those who grew up in households with a very good financial situation are not less likely

to be income poor. Again, when focused on the sample of full-time working individuals,

the impact of the financial situation of the household of individuals’ poverty status partly

vanishes. Only those who grew up in households with a moderately good or good financial

situation are less likely to be in income poverty regardless of the depth of poverty (see also

Table 3.5).

Household size is persistently correlated with the probability to be income poor under

all alternative poverty lines for the whole sample and working sample. For the full-time

working sample, the role of the number of children in households where individuals grew up

becomes insignificant in terms of being in extreme poverty. Lastly, the variables character-

ising deficiencies in nutrition and school supplies also preserve its impact on the probability

of being poor regardless of the poverty threshold adopted. The only exception is insufficient

protein intake when only full-time working individuals are analysed; its impact becomes

insignificant in terms of being in extreme income poverty.
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Table 3.5: Joint significance test results for selected circumstances

Poverty
Circumstances

Whole sample Working sample Full-time
threshold working sample

Vulnerable
Father’s education

25.88 14.83 11.49
(0.000) (0.001) (0.003)

to poverty
Father’s employment and occupation 35.03 35.35 27.08
(inactive excluded) (0.000) (0.000) (0.000)

Financial situation in the household
52.86 35.22 29.77

(0.000) (0.000) (0.000)

Deep
Father’s education

4.13 2.28 2.61
(0.127) (0.320) (0.272)

poverty
Father’s employment and occupation 9.18 10.43 6.98
(inactive excluded) (0.102) (0.104) (0.222)

Financial situation in the household
23.90 21.87 17.24

(0.000) (0.001) (0.004)

Extreme
Father’s education

1.60 0.63 2.13
(0.449) (0.732) (0.345)

poverty
Father’s employment and occupation 14.11 4.72 2.35
(inactive excluded) (0.015) (0.317) (0.672)

Financial situation in the household
28.18 14.69 11.79

(0.000) (0.012) (0.038)

Note: The table presents chi-squared test results testing the joint significance of categories of selected
circumstances; p-values are reported in parentheses.

We can see that the role of circumstances changes, and they become less and less impor-

tant once the sample is shrunk to employed, and especially, to full-time employed individ-

uals. The weakening link between these circumstances in adolescence and income poverty

status as an adult can be seen from both insignificance of the links explored, as well as from

the shrinking magnitude of those links. Interestingly, circumstances usually seen as key com-

ponents of inequality of opportunity such as father’s education or employment/occupation

become insignificant and lose explanatory power, especially for the extremely poor. This can

be seen as a favourable result, as being in extreme poverty is not correlated with such back-

ground characteristics of individuals. However, other circumstances (e.g., financial strug-

gles/advantages of households where individuals grew up) still demonstrate strong links with
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individual welfare, and individuals in deep or extreme poverty may be punished for factors

affecting their outcomes beyond their control. This shows how necessary and still relevant

the addressing of intergenerational correlation in disadvantages is.

3.5.3 Inequality of opportunity and income poverty: dissimilarity in-

dexes

After obtaining predicted probabilities from the regressions reported above, absolute and

relative dissimilarity indices are computed. Tables 22 in Appendix 4 reports absolute and

relative dissimilarity indexes for all three samples. As explained in Section 3.3, the absolute

dissimilarity index is calculated based on equation 3.7 (Tables 23 and 24 in Appendix 4 also

report dissimilarity indexes compute via probit and linear probability models, respectively).

Inequality of opportunity in being income poor is not high for income poverty and even lower

among working or full-time working individuals at the official poverty threshold. The differ-

ence between the first two is substantial; the absolute dissimilarity index decreases by 40%

when the focus shifts to the working sample and is statistically significant. But this is not

observed between working and full-time working samples. These findings imply that, work

may indeed decrease absolute inequality in opportunities, but when we narrow our focus

to individuals with comparable levels of effort, absolute unfair inequalities in being income

poor do not change. Figure 3.4 illustrates absolute dissimilarity indexes for all three samples

with 95% confidence intervals. We can see that the values of the absolute dissimilarity index

lie above the values for working or full-time working samples. But for the latter two, their

lines overlap.

One point is worth discussing. There can be another reason for such a drastic decrease.

The income poverty rate is almost twice smaller among working or full-time working re-

spondents than that of the whole sample, the actual inequality in being poor is also much
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smaller. Correspondingly, it is expected that the absolute value of inequality of opportunity

will be lower as well, as it is the component of total inequality in income poverty status.

It is also interesting to examine what share of the decrease is due to the actual decrease in

unfair inequalities vs. due to the mechanical decrease due to lower actual inequality in being

income poor. But this is beyond the scope of this work.

Figure 3.4: Inequality of opportunity in income poverty: Absolute dissimilarity index
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Note: The figure represents the absolute dissimilarity index for three samples reported in Table 22. Bars
indicate 95% confidence intervals with bootstrapped standard errors.

The relative dissimilarity index, that is the contribution of inequality of opportunity to

total inequality in income poverty status, provides more insight in terms of the relative im-

portance of circumstances in the probability of being poor. We find that almost 25% of total

inequality in being income-poor is explained by selected circumstances only; for the working

sample, it is lower (almost 22%) and the difference in contributions is not significant. More-
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over, its contribution slightly increases in the case of the full-time working sample. Given the

small set of reported circumstances about individuals’ life before the age of consent and this

share being interpreted as a lower bound estimate, the relative contribution of circumstances

found is quite high, and Portugal can be deemed highly unequal in opportunities to attain

some minimum standard of living. Figure 3.5 illustrates relative dissimilarity indexes for all

three samples.

Figure 3.5: Inequality of opportunity in income poverty: Relative dissimilarity index
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Note: The figure represents the relative dissimilarity index for three samples reported in Table 22. Bars indicate
95% confidence intervals calculated with bootstrapped standard errors.

Two points can be discussed more in detail. First, the relative index can be contrasted

with the findings of other studies, although those use datasets of previous years and focus

on differences in incomes. The relative contribution of circumstances to total inequality

found in this study is somewhat lower than those obtained for differences in individual or
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household incomes in studies using the EU-SILC dataset (Checchi et al., 2016, Álvarez and

Lopez Menendez, 2021); these studies find that around one-third of total income differences

are explained by opportunity inequality. Considering the first two studies, we can conclude

that there is higher equality of opportunity in having economic well-being that allows indi-

viduals to escape income poverty and sustain some minimum standard of living. However,

its contribution to inequality in income poverty can still be considered high.

Second, the differences between absolute and relative indexes for the whole sample vs.

the working sample or full-time working sample are important given the second focus of the

study. We can see that the differences in the probability of being income poor is explained

by opportunity inequality to a lesser extent in absolute terms when individuals are employed

or full-time employed. However, the relative contribution of unfair sources of inequalities

is still substantial. Work as such does not reward individuals in a way to eliminate unfair

disadvantages, be it gender or ethnic origin, or a more broad set of circumstances that are

deemed as causes of unfair inequalities. Although their poverty rate is twice as small among

the working sample compared to the whole sample and even smaller for the full-time working

sample, the share of unfair inequalities in falling below a certain standard of living is as high

as when the whole sample is taken into account.

Table 22 also reports absolute and relative dissimilarity indexes for alternative poverty

lines. Starting with the absolute dissimilarity index, we can see that the value of the index

decreases as the poverty line is lowered consistently within all three samples, and the change

is significant as shown in tables 25-27 (see tables 28-33 for results with alternative mod-

els). That is, for instance, inequality of opportunity in being deeply income poor is larger

than being extremely income poor in absolute terms. The opposite is true for the relative

dissimilarity index; as we focus on poorer segments of the sample, the relative contribution

of inequality of opportunity to total inequality in being poor becomes larger. However, the
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change in the relative contribution of inequality of opportunity to total inequality in poverty

is not significant.

3.5.4 Shapley decomposition results

This last subsection presents the decomposition results of the relative contribution of each

circumstance to total inequality of opportunity. Figure 3.6 reports Shapley decomposition

results for all poverty lines and samples. Let’s start with the results when the whole sample

is considered. The contribution of some factors to total inequality of opportunity consis-

tently increases or decreases for some variables, while having a more erratic pattern for

others. Starting with father’s education, we can see that its contribution to total inequality

of opportunity is smaller for poorer segments of the sample when the whole sample is taken

into account. The same is observed for father’s employment status and occupation; the im-

pact of this factor is weaker for the poorest, despite the overall contribution of inequality of

opportunity to total inequality in poverty becoming larger.

In contrast, the contribution of the financial situation in the household where individuals

grew up, as well as deficiencies in nutrition and school supplies become larger when the

poverty line is moved down. That is, not only the link between these circumstance and

being in deep or extreme poverty is strong, their contribution to inequality of opportunity

for individuals in deep or extreme poverty is also larger. Given that financial situation can

be an important determinant of other two circumstances, we can say that financial welfare

of households where individuals grew up is the main contributor to the unfair inequalities in

being income poor.

Other factors do not show such consistency in terms of their contribution to the inequal-

ity of opportunity in being income poor. For instance, the share of gender first decreases and
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then increases sharply. This result must be viewed by considering how being female is corre-

lated with being income poor at different poverty lines. While females are more likely to be

poor under poverty thresholds for vulnerability to poverty or official poverty threshold, they

become less susceptible to extreme poverty compared to males. Another factor indicating

such a tendency is the household size. Its contribution decreases consistently, but increases

when the poverty line is fixed at the deep poverty threshold, and then decreases again when

the poverty line is lowered to the extreme poverty threshold. Given that the impact of both

variables characterising household size is consistent throughout the thresholds, we can con-

clude that the role of household size in inequality of opportunity is larger for those who are

deeply poor, but not extremely poor in comparison with those defined as poor under the of-

ficial poverty line or extreme poverty line. A similar result can be concluded for migration

status.
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Figure 3.6: Shapley decomposition of inequality of opportunity
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Note: The figure presents the relative contribution of each circumstance group to total inequality of opportunity

measured via the dissimilarity index reported above. The contributions are computed by estimating logit models

with appropriate order of exclusion of circumstances.

Regarding the working sample, some results are in line with those reported for the

whole sample; the role of the father’s education and occupation/employment status dimin-

ishes as we move focus to poorer segments of the sample. However, the impact of these

factors on the probability of being poor at alternative poverty lines is not significant, hence,

cannot be taken as a robust result. In contrast, the contribution of the financial situation of

the household where respondents grew up becomes larger consistently. Unlike for the whole

sample, the contribution of gender becomes larger when the poverty line is moved down for

the working part of the sample. For example, if there were no gender differences in the prob-
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ability of being extremely poor, inequality of opportunity in being extremely poor would be

10.4% less. Other factors show a more mixed pattern – for example, the contribution of the

household size where respondents grew up to inequality of opportunity increases at the deep

poverty threshold and decreases again when we move to the extreme poverty threshold. Like-

wise, the contribution of deficiencies in nutrition and school supplies increases consistently

and decreases a little when the poverty line is moved to the extreme poverty threshold.

The decomposition results for the full-time working sample are quite similar to those

obtained for the working sample. The difference between genders in being income poor

becomes even larger – the contribution of these circumstances increases to almost 20% at

the lowest poverty threshold (extreme poverty threshold). Again, the financial situation is

the largest contributor to inequality of opportunity, and its contribution becomes larger as

the poverty line is moved further down. The role of household size, where respondents grew

up, becomes large in the case of the official poverty threshold and gradually decreases when

the threshold is lowered. Last but not least, the role of deficiencies in nutrition and school

supplies becomes larger when moved from higher to lower poverty thresholds. Comparing

the results in panels B and C with the results in panel A shows that, being employed or full-

time employed does not really mitigate neither the impact, nor the contribution of financial

welfare of individuals’ adolescent households to their welfare when they are adults, and its

contribution becomes almost similar for all three samples when analysing the extreme poor.

3.5.5 Discussion

To summarise the findings above, inequality of opportunity is quite high in the case of Portu-

gal, although the assessment is limited to one year of survey and a small sample. The relative

contribution of circumstances to total inequality in being income-poor is significant. It must

be kept in mind that these results are lower-bound estimates of the inequality of opportunity
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in income poverty, as it is only possible to employ a limited number of circumstances avail-

able in the dataset. The true inequality of opportunity both in absolute and relative terms is

higher. The results regarding Shapley decomposition show that the financial situation of the

household where individuals lived during adolescence is the largest component of inequality

of opportunity, followed by the differences in deficiencies in nutrition and school supplies.

This observation is valid regardless if individuals are employed or not. As discussed above,

this can be an indicator of the lack of economic mobility between generations. If there would

be no correlation between the financial welfare of parents and their offspring, estimated in-

equality of opportunity would be 27-37% lower, depending on the poverty threshold chosen.

The above results emphasize the urgency of policy actions toward mitigating these cor-

relations. Several policy tools are proposed in the economic literature that can mitigate or

eliminate intergenerational links of economic disadvantage. The role and quality of social

policies is paramount in this sense. Empirical literature finds that targeting financial dif-

ficulties of low-resource families can reduce household poverty significantly in European

countries (for the extensive literature review, see Szarfenberg (2021)), hence, lead to higher

economic welfare of offsprings in the future. Improving the financial situation of house-

holds is found to weaken the intergenerational transmission in education as well (Huang,

2013), hence, can improve education level and future chances of young people growing up

in households with poorly educated household heads. Such transfers can promote household

wellbeing and life satisfaction and aspirations of adolescents in these households (Moreno-

Maldonado et al., 2020) that can eventually stimulate their school attendance, transition to

post-secondary education (Lindemann and Gangl, 2020), their efforts to developing their

skills, and help them escape income poverty in the future. Special attention must be dedi-

cated to lone-parent households, as they are more prone to income poverty, with lone mothers

being more susceptible than lone fathers (Maldonado and Nieuwenhuis, 2015). The policies

can be more targeted providing cash or in-kind benefits in the form of education allowances
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or material support for education opportunities for adolescents or young adults.

Portugal already has several policies in place to address high poverty rates and assist

low-income individuals or families that can address intergenerational poverty. One of these

measures is the social integration income (Rendimento Social de Integração, RSI) scheme.

This benefit has been introduced in 1996 (Pereirinha et al., 2020) and is a monthly cash ben-

efit assists individuals and households in extreme poverty (Pereirinha and Murteira, 2019,

Nata and Cadima, 2019). Another measure is the family allowance (Abono da Familia para

Crianças e Jovens4) provided to families with children, the goal of which is to help fami-

lies to meet education expenses of children up to their tertiary education. The assistance is

universal, but it is provided according to the income level of households defined in terms of

income brackets. To support children’s education further, Portugal implements the national

program of school meals, where schools provide free lunches every weekday (Picken et al.,

2021) to ensure adequate nutrition of children at least once a day. Its the price is also depen-

dent to the income level of families. These measures are paramount for decreasing poverty

and social exclusion among population and facilitating more equal opportunities for future

generations, but some scholars propose several recommendations to widen the coverage of

social safety nets and raise the minimum level of social benefits provided to families to

tackle poverty more effectively and in shorter period of time (Arnold and Farinha Rodrigues,

2015). Given the relatively recent implementation of several social support schemes, it is not

possible to evaluate their impact on intergenerational transmission of disadvantages, and in-

equality of opportunity. With the availability of longitudinal and more comprehensive data,

the impact of such policies can be assessed and improved.

4https://en.seg-social.pt/family-benefits-for-children-and-young-people
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3.6 Conclusion

The aim of this study is to demonstrate how inequality of opportunity is related to being in

income poverty in the case of Portugal. The role of inequality of opportunity in being income

deprived is evaluated for three different samples, one that comprises employed and jobless

individuals, and two other samples of only employed or only full-time employed individuals.

Income is measured as equivalised household disposable income, and the dissimilarity index

is chosen as the preferred index of inequality because of the binary nature of the income

poverty status. Results show that some selected circumstances such the financial situation

in the household where individuals grew up or deficiencies in nutrition and school supplies

during adolescence have a significant impact on the probability of being income poor for all

three samples, whereas circumstances such as father’s education are only important for the

whole sample, but not when the focus is shifted to working individuals only. The absolute

level of inequality of opportunity in being income poor is not high as opposed to its relative

contribution to overall inequality of being income poor – 22-25% depending on the sample.

The study also evaluates inequality of opportunity in being income poor at alternative

poverty thresholds. These thresholds allow for evaluating the role of factors beyond indi-

viduals’ control on being in deep or extreme income poverty. The results show that the

impact of most circumstances fade away once poverty threshold is lowered to deep or ex-

treme poverty, implying that selected circumstances do not play a significant role in being in

deep or extremely poor, especially for working or full-time working samples. The financial

situation of the household where respondents grew up is the only exception – its importance

persists across samples and various poverty thresholds. While absolute level of inequality of

opportunity also becomes lower, the relative contribution of inequality of opportunity to to-

tal inequality in being income poor increases as the poverty threshold is lowered. However,

given the insignificance of the role of some circumstances, the results must be taken with
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caution.

Another finding is that, being employed indeed decreases the level of absolute and rel-

ative inequality of opportunity. When only full- and part-time waged and self-employed

individuals are analysed, absolute level of inequality almost halves, and the changes are

significant. However, this is not the case for the relative contribution of inequality of op-

portunity, especially at lower poverty thresholds. There are also no significant differences

between the samples consisting of employed, and full-time employed individuals in terms

of the absolute level, as well as the relative contribution of inequality of opportunity to total

inequality of being income poor. That is, inequality of opportunity between individuals with

comparable or similar levels of effort is not different. The results demonstrate that inequality

of opportunity in monetary welfare in Portugal is as high as it was found in previous studies.

The findings can serve as another indicator of urgency of addressing unequal opportunities

and intergenerational links in economic welfare, as it not only creates unfair inequalities in

income levels but causes shortfalls from the minimum standard of living that are beyond

individual responsibility. However, it must be kept in mind that they are not the result of a

causal analysis.

Last but not least, the goal of the study is not to advocate for eliminating unfair in-

equalities while not touching inequalities generated by responsibility characteristics of in-

dividuals. First, the estimated contribution of inequality of opportunity to total inequality

in income poverty is a lower-bound estimate, as only few circumstances of individuals are

measured and reported in datasets. That is, what we deem as inequalities not caused by un-

fair sources of inequality comprise responsibility characteristics, unobserved circumstances,

as well as the luck factor. Studies show that, the larger the set of circumstances relevant

for individual outcomes, the larger the share of unfair inequalities in total inequality of out-

come (Hufe et al., 2017). Better datasets with an exhaustive list of circumstances will show
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that circumstances are more important in shaping individual outcomes than found in existing

empirical literature. Second, disentangling the impact of circumstances from the impact of

factors within individual control requires different policy responses to poverty poverty. Low

effort or low work intensity can be stimulated via active labour market programs or provi-

sion of high-quality public services in the case of lone mothers who are in need of affordable

childcare. But low incomes due to low skills or disadvantages caused by tax-benefit systems

necessitate pecuniary support to low-income individuals or families. Moreover, acknowledg-

ing the correlation between circumstances and effort characteristic of individuals, improving

the former factors can also stimulate the effort that individuals exert when they acquire skills

and competences necessary for having decent returns to work or when they realise those

skills in the work process.

Some shortcomings of the study must be noted. First, presented results cannot be inter-

preted as a causal. Although both theoretical, and empirical economic literature has largely

discussed the impact of socioeconomic characteristics of one generation on the outcomes

of the other, this study does not employ suitable methods to show that. Second, the cross-

sectional nature of the dataset used limits the possibility to conduct a more thorough analy-

sis, as the poverty status of individuals may not be representative of the longer-term welfare.

Some studies show that, the consideration of longer period in such analysis may show that

inequality of opportunity or income mobility may be lower compared to analysis done with

data covering shorter periods. These caveats must be kept in mind while interpreting results.
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A.1.2 Characteristics of multidimensionally poor

It is interesting to explore the share of various sociodemographic groups in total number of
the poor. Table 2 presents the summary statistics of those classified as such. The multidi-
mensionally poor are mainly females; the share of males constitute less than half of the poor
sample in all countries. The share of individuals older than 40 years old is also larger. In
terms of education, the poor are mainly have lower-secondary education which is natural as
the threshold for education indicator is the lack of upper-secondary education. It is inter-
esting that there is a noticeable share of individuals with tertiary education among the poor.
Share of employed among the poor is smaller, whereas the inactive compose over half of the
sample (except Germany). Finally, countries have varying percentage of those living in an
urban area; those with relatively higher level of income per capita such as Austria, Belgium,
and Germany have higher share of urban poor than those with lower level of income per
capita such as Bulgaria, Hungary, and Romania.
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A.1.3 Group-specific subjective weights

Table 3: Country means of subjective weights for employed

Country Education Health Material Environment
deprivation

Austria 0.1061 0.4216 0.4251 0.0471
(0.0054) (0.0293) (0.0215) (0.0024)

Belgium 0.0617 0.3198 0.5704 0.0481
(0.0012) (0.0081) (0.0144) (0.0278)

Bulgaria 0.1258 0.3380 0.5704 0.0481
(0.0339) (0.0256) (0.0172) (0.0014)

Cyprus 0.0936 0.2775 0.6034 0.0256
(0.0459) (0.0711) (0.0980) (0.0024)

Germany 0.0744 0.2829 0.5807 0.0620
(0.0296) (0.0480) (0.0038) (0.0038)

Greece 0.1351 0.3589 0.4727 0.0333
(0.000) (0.000) (0.000) (0.000)

Hungary 0.1251 0.2976 0.5105 0.0667
(0.0054) (0.0509) (0.0486) (0.0029)

Romania 0.0734 0.3770 0.4965 0.0531
(0.0153) (0.0063) (0.382) (0.0287)

Slovak Republic 0.1265 0.3135 0.5186 0.0414
(0.0211) (0.0478) (0.0188) (0.0015)

Spain 0.1239 0.2333 0.6324 0.0003
(0.0200) (0.0426) (0.0449) (0.0000)

Switzerland 0.0220 0.3366 0.5053 0.1361
(0.0054) (0.0829) (0.1219) (0.0335)
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Table 4: Country means of subjective weights for males

Country Education Health Material Environment
deprivation

Austria 0.0834 0.4587 0.4122 0.0457
(0.0279) (0.0524) (0.0257) (0.0029)

Belgium 0.0575 0.3650 0.5316 0.0459
(0.0047) (0.0492) (0.0437) (0.0230)

Bulgaria 0.0915 0.3534 0.5118 0.0433
(0.0510) (0.0304) (0.0260) (0.0037)

Cyprus 0.1116 0.2782 0.5852 0.0250
(0.0433) (0.0709) (0.0977) (0.0366)

Germany 0.0651 0.3023 0.5676 0.0651
(0.0283) (0.0482) (0.0049) (0.0050)

Greece 0.1351 0.3589 0.4727 0.0333
(0.000) (0.000) (0.000) (0.000)

Hungary 0.0988 0.3599 0.5029 0.0382
(0.0292) (0.0872) (0.0490) (0.0312)

Romania 0.0630 0.3904 0.4918 0.04198
(0.0034) (0.0212) (0.0423) (0.0299)

Slovak Republic 0.1045 0.3577 0.4882 0.0495
(0.0163) (0.0755) (0.0595) (0.0026)

Spain 0.1272 0.2900 0.5825 0.0003
(0.0156) (0.0764) (0.0714) (0.0000)

Switzerland 0.0185 0.3468 0.5206 0.1141
(0.0059) (0.0726) (0.1022) (0.0366)
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Table 5: Country means of subjective weights for those in consensual union

Country Education Health Material Environment
deprivation

Austria 0.0822 0.4546 0.417 0.0462
(0.0287) (0.0526) (0.0247) (0.0027)

Belgium 0.0578 0.3634 0.5345 0.0443
(0.0047) (0.0491) (0.0433) (0.0223)

Bulgaria 0.0687 0.3622 0.5246 0.0445
(0.0441) (0.0298) (0.0204) (0.0037)

Cyprus 0.0914 0.2405 0.6427 0.0253
(0.0458) (0.0217) (0.0986) (0.0363)

Germany 0.0796 0.2787 0.5784 0.0632
(0.0141) (0.0273) (0.0179) (0.0039)

Greece 0.1351 0.3589 0.4727 0.0333
(0.000) (0.000) (0.000) (0.000)

Hungary 0.0976 0.3302 0.5346 0.0375
(0.0290) (0.0725) (0.0226) (0.0310)

Romania 0.0807 0.3989 0.4619 0.0585
(0.0177) (0.0242) (0.0522) (0.0312)

Slovak Republic 0.1146 0.3141 0.5290 0.0423
(0.0422) (0.0438) (0.0149) (0.0012)

Spain 0.1031 0.2992 0.5974 0.0003
(0.0196) (0.0773) (0.0615) (0.0000)

Switzerland 0.0180 0.3448 0.5260 0.1112
(0.0058) (0.0696) (0.0986) (0.0363)
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Table 6: Country means of subjective weights for aged 40 or older

Country Education Health Material Environment
deprivation

Austria 0.0814 0.4711 0.4080 0.0452
(0.0286) (0.0543) (0.0263) (0.0029)

Belgium 0.0565 0.3764 0.5230 0.0440
(0.0046) (0.0490) (0.0429) (0.0222)

Bulgaria 0.0834 0.3556 0.5165 0.0438
(0.0482) (0.0302) (0.0239) (0.0037)

Cyprus 0.0913 0.2704 0.6127 0.0255
(0.0459) (0.0672) (0.0932) (0.0024)

Germany 0.0642 0.3043 0.5659 0.0655
(0.0274) (0.0469) (0.0246) (0.0049)

Greece 0.1351 0.3589 0.4727 0.0333
(0.000) (0.000) (0.000) (0.000)

Hungary 0.1351 0.3589 0.4727 0.0333
(0.0288) (0.0899) (0.0499) (0.0308)

Romania 0.0820 0.4046 0.4569 0.0564
(0.0178) (0.0239) (0.0527) (0.0308)

Slovak Republic 0.0847 0.3515 0.5221 0.0417
(0.0571) (0.0662) (0.0181) (0.0014)

Spain 0.1078 0.3253 0.5666 0.0003
(0.0206) (0.0783) (0.0690) (0.0000)

Switzerland 0.0175 0.3488 0.5165 0.1082
(0.0057) (0.0689) (0.0961) (0.0354)
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A.1.4 Headcount poverty ratios per deprivation indicator

Table 7 presents uncensored and censored poverty headcount ratios per each indicator - that

is, these ratios represent the fraction of population deprived in a given indicator regardless

their multidimensional poverty status and of those who are also multidimensionally poor,

respectively. As seen, education and suffering from chronic diseases are the indicators in

which residents are deprived the most – almost one-third of the sample. The numbers are

particularly high for some countries. Spain stands out as the country with the highest share

of population without secondary education – 48.2%. The lowest share in this deprivation

indicator is observed for the Slovak Republic. Austria, Germany, and Switzerland show the

highest rates of population suffering from chronic diseases, while Bulgaria is the country

with the lowest population share in this deprivation indicator in the sample. The presence

of unmet medical needs is not seen as a serious problem except for Bulgaria, Greece, and

Romania.

The indicators included in the material deprivation require a closer look as the percent-

ages differ significantly among countries for this dimension. It is to be noted that, Western

European countries do not suffer from material deprivation as much which can be related

to higher monetary welfare in those countries. For instance, Bulgarian residents specifically

suffer from insufficient food intake in terms of proteins – more than half of the population is

not able to have a regular intake of some proteins and nutrients. Hungary, Romania, and Slo-

vak Republic show comparatively lower levels of deprivation in this indicator; however, the

rates are still high. Bulgarians also suffer from a cold dwelling – 46% - as well as Cypriots

and Greeks with 29-30% of total population being deprived in this indicator. Almost one-

third of the respondents of Cyprus and Hungary have leaking roof and damp walls problem.

Bulgaria and Romania also lack the access to indoor bath/shower and toilet facilities. Living

in an overcrowded household is another issue largely reported by the respondents.
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Relatively smaller share of population suffers from environmental deprivation in ob-

served countries. Germany and Greece appear to suffer more in two environment indicators

compared to the average. In contrast, Hungary and Spain perform below the average in all

three indicators.
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A.1.5 Shapley decomposition results

Table 8: Shapley decomposition of normative MPI

Country Dimension
β = 1 β = 2 β = 5

α = 1 α = 2 α = 5 α = 1 α = 2 α = 5 α = 1 α = 2 α = 5

Austria

Education 53% 52% 45% 62% 58% 51% 65% 62% 53%
Health 20% 20% 21% 16% 17% 18% 15% 15% 16%
Material deprivation 9% 9% 11% 6% 7% 9% 5% 6% 9%
Environment 18% 19% 23% 16% 18% 22% 15% 17% 22%

Belgium

Education 54% 50% 43% 61% 57% 49% 65% 60% 51%
Health 18% 19% 21% 15% 16% 18% 13% 15% 17%
Material deprivation 7% 8% 10% 5% 6% 8% 4% 5% 8%
Environment 21% 23% 26% 19% 21% 25% 18% 20% 24%

Bulgaria

Education 44% 42% 36% 50% 47% 40% 54% 51% 43%
Health 14% 15% 17% 12% 14% 16% 11% 13% 16%
Material deprivation 27% 26% 26% 24% 23% 23% 4% 5% 20%
Environment 15% 17% 21% 14% 16% 21% 22% 20% 21%

Cyprus

Education 52% 49% 43% 60% 57% 50% 64% 61% 53%
Health 19% 20% 21% 16% 16% 18% 14% 15% 17%
Material deprivation 12% 12% 13% 8% 9% 10% 7% 7% 9%
Environment 17% 19% 23% 16% 18% 22% 15% 17% 21%

Germany

Education 49% 47% 41% 55% 52% 45% 57% 55% 48%
Health 18% 18% 20% 15% 16% 18% 14% 14% 16%
Material deprivation 7% 8% 10% 5% 6% 8% 5% 6% 8%
Environment 26% 27% 29% 25% 26% 29% 24% 25% 28%

Greece

Education 50% 46% 40% 56% 53% 45% 60% 56% 47%
Health 18% 20% 22% 16% 17% 20% 14% 16% 19%
Material deprivation 13% 13% 24% 10% 10% 11% 9% 9% 11%
Environment 19% 21% 24% 18% 20% 24% 17% 19% 23%

Hungary

Education 47% 44% 38% 54% 50% 43% 57% 54% 46%
Health 18% 19% 20% 16% 17% 19% 15% 16% 18%
Material deprivation 20% 20% 21% 17% 17% 18% 15% 15% 16%
Environment 15% 17% 21% 13% 16% 20% 13% 15% 20%

Romania

Education 47% 44% 37% 53% 49% 41% 57% 52% 43%
Health 14% 17% 20% 13% 16% 20% 12% 15% 19%
Material deprivation 23% 22% 22% 20% 19% 19% 18% 17% 18%
Environment 16% 17% 21% 14% 16% 20% 13% 16% 20%

Slovak
Republic

Education 48% 45% 39% 55% 52% 44% 58% 55% 48%
Health 19% 20% 21% 17% 17% 19% 15% 16% 17%
Material deprivation 15% 15% 16% 11% 11% 13% 10% 10% 12%
Environment 18% 20% 24% 17% 20% 24% 17% 19% 23%

Spain Education 60% 56% 49% 68% 64% 55% 72% 67% 57%
Health 18% 18% 19% 14% 15% 16% 13% 13% 15%
Material deprivation 6% 7% 9% 4% 5% 7% 3% 5% 7%
Environment 16% 19% 23% 14% 16% 22% 12% 15% 21%

Switzerland

Education 57% 53% 46% 64% 61% 52% 68% 64% 55%
Health 17% 18% 20% 14% 14% 17% 12% 13% 15%
Material deprivation 5% 6% 7% 3% 4% 6% 2% 4% 6%
Environment 21% 23% 27% 19% 21% 25% 18% 19% 24%
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Table 9: Shapley decomposition of subjective MPI

Country Dimension
β = 1 β = 2 β = 5

α = 1 α = 2 α = 5 α = 1 α = 2 α = 5 α = 1 α = 2 α = 5

Austria

Education 20% 16% 15% 38% 33% 25% 57% 52% 44%
Health 55% 58% 58% 41% 44% 47% 23% 25% 27%
Material deprivation 20% 22% 24% 13% 15% 19% 8% 9% 13%
Environment 5% 4% 3% 8% 8% 9% 12% 14% 16%

Belgium

Education 20% 15% 11% 39% 32% 22% 57% 51% 41%
Health 48% 51% 51% 36% 41% 46% 22% 24% 28%
Material deprivation 24% 27% 31% 13% 15% 19% 6% 8% 12%
Environment 8% 7% 7% 12% 12% 13% 15% 17% 19%

Bulgaria

Education 14% 13% 10% 25% 23% 19% 41% 37% 30%
Health 22% 25% 29% 19% 22% 26% 15% 18% 22%
Material deprivation 61% 59% 57% 51% 49% 48% 35% 33% 34%
Environment 3% 3% 4% 5% 6% 7% 9% 12% 14%

Cyprus

Education 25% 23% 20% 43% 40% 34% 59% 56% 49%
Health 31% 33% 36% 28% 29% 33% 19% 21% 24%
Material deprivation 41% 42% 42% 24% 25% 26% 12% 12% 14%
Environment 3% 2% 2% 5% 6% 7% 10% 11% 13%

Germany

Education 16% 13% 10% 31% 27% 21% 48% 44% 36%
Health 42% 42% 41% 33% 36% 39% 21% 22% 26%
Material deprivation 29% 34% 41% 16% 19% 24% 7% 10% 13%
Environment 13% 11% 8% 20% 18% 16% 24% 24% 25%

Greece

Education 33% 29% 24% 48% 43% 35% 58% 54% 46%
Health 32% 36% 40% 26% 30% 36% 19% 21% 26%
Material deprivation 32% 32% 33% 20% 21% 22% 12% 13% 14%
Environment 3% 3% 3% 6% 6% 7% 11% 12% 14%

Hungary

Education 17% 14% 12% 30% 26% 21% 48% 44% 35%
Health 36% 39% 40% 31% 34% 36% 22% 24% 27%
Material deprivation 46% 45% 45% 36% 36% 37% 23% 24% 26%
Environment 1% 2% 3% 3% 4% 6% 7% 8% 12%

Romania

Education 19% 16% 12% 32% 27% 20% 48% 42% 32%
Health 28% 34% 40% 23% 29% 35% 16% 21% 28%
Material deprivation 49% 46% 43% 38% 37% 36% 26% 25% 26%
Environment 4% 4% 5% 7% 7% 9% 10% 12% 14%

Slovak
Republic

Education 7% 8% 9% 12% 15% 17% 19% 25% 28%
Health 45% 46% 43% 43% 44% 42% 36% 35% 33%
Material deprivation 44% 42% 44% 36% 32% 32% 27% 22% 21%
Environment 4% 4% 4% 9% 9% 9% 18% 18% 18%

Spain Education 41% 34% 28% 62% 55% 44% 74% 69% 51%
Health 39% 41% 41% 28% 31% 35% 18% 20% 25%
Material deprivation 20% 24% 31% 10% 14% 20% 5% 8% 18%
Environment 0% 0% 0% 0% 0% 1% 3% 3% 6%

Switzerland

Education 9% 6% 6% 25% 19% 12% 51% 45% 32%
Health 53% 52% 50% 41% 43% 44% 22% 24% 28%
Material deprivation 18% 22% 25% 9% 12% 15% 4% 6% 9%
Environment 21% 20% 21% 25% 26% 29% 23% 25% 31%
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A.1.6 Change in the contribution of each deprivation dimen-
sion to total multidimensional poverty with α and β

Table 10: OLS regression results

With normative weights With subjective weights
Education Health Material depr. Environment Education Health Material depr. Environment

Panel A: Higher-income countries: Austria, Belgium, Germany, Spain, Switzerland
α = 2 -3.222∗∗∗ 1.444∗∗ -0.333 0.667 -2.389 2.778 -1.000 0.667

(1.055) (0.548) (1.754) (0.695) (3.274) (2.109) (2.894) (0.695)
α = 5 -10.56∗∗∗ 3.667∗∗∗ 1.222 1.833∗∗ -6.944∗∗ 5.833∗∗∗ -0.889 1.833∗∗

(1.055) (0.548) (1.754) (0.695) (3.274) (2.109) (2.894) (0.695)

β = 2 6.000∗∗∗ -1.944∗∗∗ -3.722∗∗ 3.333∗∗∗ 11.39∗∗∗ -3.833∗ -10.78∗∗∗ 3.333∗∗∗

(1.055) (0.548) (1.754) (0.695) (3.274) (2.109) (2.894) (0.695)
β = 5 9.389∗∗∗ -3.111∗∗∗ -5.222∗∗∗ 9.167∗∗∗ 24.78∗∗∗ -11.56∗∗∗ -22.28∗∗∗ 9.167∗∗∗

(1.055) (0.548) (1.754) (0.695) (3.274) (2.109) (2.894) (0.695)

Constant 48.54∗∗∗ 16.85∗∗∗ 18.59∗∗∗ 2.39∗∗∗ 20.06∗∗∗ 32.41∗∗∗ 45.07∗∗∗ 2.389∗∗∗

(0.963) (0.500) (1.601) (0.634) (2.989) (1.925) (2.642) (0.634)
N 54 54 54 54 54 54 54 54
F-stat 46.64 19.60 2.569 46.39 15.51 9.704 14.85 46.39
R-squared 0.792 0.615 0.173 0.791 0.559 0.442 0.548 0.791

Panel B Lower-income countries: Bulgaria, Cyprus, Greece, Hungary, Romania, Slovak Republic
α = 2 -3.467∗∗ 0.533 1.067∗∗ 1.800 -5.133 2.133 2.867∗∗ -0.000

(1.460) (0.344) (0.430) (1.233) (3.880) (1.862) (1.320) (3.142)
α = 5 -11.33∗∗∗ 2.267∗∗∗ 3.133∗∗∗ 5.867∗∗∗ -12.670∗∗∗ 4.267∗∗ 7.467∗∗∗ 1.000

(1.460) (0.344) (0.430) (1.233) (3.880) (1.862) (1.320) (3.142)
β = 2 6.600∗∗∗ -3.000∗∗∗ -2.000∗∗∗ -1.533 15.00∗∗∗ -9.133∗∗∗ -10.60∗∗∗ 4.600

(1.460) (0.344) (0.430) (1.233) (3.880) (1.862) (1.320) (3.142)
β = 5 9.600∗∗∗ -4.600∗∗∗ -2.400∗∗∗ -2.600∗∗ 32.80∗∗∗ -24.47∗∗∗ -17.07∗∗∗ 8.600∗∗∗

(1.460) (0.344) (0.430) (1.233) (3.880) (1.862) (1.320) (3.142)

Constant 55.27∗∗∗ 18.07∗∗∗ 6.533∗∗∗ 20.18∗∗∗ 23.27∗∗∗ 46.00∗∗∗ 22.69∗∗∗ 8.200∗∗∗

(1.333) (0.314) (0.393) (1.126) (3.542) (1.700) (1.205) (2.868)
N 45 45 45 45 45 45 45 45
F-stat 27.14 58.01 22.67 7.065 20.60 45.38 50.75 1.910
R-squared 0.731 0.853 0.694 0.414 0.673 0.819 0.835 0.160

Robust standard errors are given in parentheses; ∗ − p < 0.10, ∗∗ − p < 0.05, ∗∗∗ − p < 0.01. Note: Explanatory variables in
the analysis are dummies indicating that the parameters of the multidimensional index take the given values.
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A.2.1 Computation and imputation of hourly wages

Individual wages are computed using the information available for the period of the inter-

view. The dataset contains a variable providing gross monthly employee earnings of individ-

uals from their primary job that also includes “usual paid overtime, tips and commission but

excludes income from investments- assets, savings, stocks and shares. If a person receives,

as a part of a salary, supplementary payments (13th or 14th month payments), or payments

such as holiday pay, profit share, bonuses, these payments should be taken into account on

a monthly basis.” (Eurostat, 2018). This variable is divided by weekly hours usually worked

(converted to monthly values by multiplying by a factor of 4.32) by individuals at their main

job. The source of information in the EU-SILC is either personal interviews or registers,

hence, they may be subject to errors or imprecision. However, Portugal is the “survey coun-

try”, that is, all information is collected through personal interviews and is more prone to im-

precision, which must be taken into account while interpreting the results. The dataset also

contains employee’s cash or near cash gross/net income from the income reference period

(annual income for the last 12 months), however, there is no information on hours worked

and, therefore, can only help to derive monthly wages depending on the employment status

of individuals for each month (for a detailed procedure, see Berger and Schaffner (2012)) .

Some studies have used the information on annual income for computing monthly or hourly

wages by utilising the longitudinal European Consumption Household Panel, the predecessor

of the EU-SILC dataset (Bargain et al., 2012). But the information of weekly hours worked

is only available for the time of interview in the longitudinal EU-SILC, and may not match

average monthly hours worked for a given year. Hence, the study opted for the computation

method described above by using hours worked and gross employees earnings pertaining to

the same period.

Hourly wages are imputed with estimated values for those with missing information.
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The sample also contains inactive respondents in the sample, as well as zero reported (or

unreported) gross monthly earnings by some full-time and part-time employees. Using the

ordinary least squares approach would produce inconsistent results; that is why the Heck-

man’s two-step estimator (Heckman, 1979) is applied to account for the selection problem

and estimate the wages of those who do not participate in the labour market or reported zero

gross employee earnings in the income reference period.

The wage equation is constructed as:

logwi = Xi,wβ + u1i (1)

Here, Xi,w are individual covariates affecting the wage of individuals, and γi is an idiosyn-

cratic error. However, the wages are only observed if individuals participate in the labour

market in the period considered. Denoting si as a binary indicator equal to 1 if individuals

participate in the market, si is determined by the following probit model:

si = 1(Xi,sγ + u2i) (2)

Here, si is a binary indicator whether an individual participates in the labour market. Xi,s

is the vector of covariates affecting her decision to participate that also includes Xi,w, and

ϵi is normally distributed error with mean zero and variance of 1. The problem arises if

ρu1,i,u2,i
̸= 0, where ρ indicates covariance between the error terms of two equations; in

this case, estimates of the OLS become biased. To account for the possible selection, we

estimate the impact of the determinants of gross wages in two steps. First, the probit model

(equation 2)is estimated with covariates Xi,s. As a result, we obtain an additional “regres-

sor” λ(Xi,sγ̂) =
ϕ(Xi,sγ̂)

Φ(Xi,sγ̂)
called the inverse Mill’s ratio and include in the wage equation to

account for the selection (ϕ(Xi,sγ̂) is the probability distribution function, whereas Φ(Xi,sγ̂)
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is the complementary cumulative distribution function). Hence, denoting σu1,i
the standard

deviation of the error term of the wage equation, the equation becomes:

logwi = Xi,wβ + σu1i
ρu1,i,u2,i

λ(Xi,sγ̂) + vi (3)

Table 11 presents the estimation results of wage equation. The wages are estimated sepa-

rately for males and females. The estimated wages are only used for those whose wages

are not observed, whereas those with observed wages are assigned their actual wages (net

incomes were simulated and the model was estimated also by assigning estimated wages to

all observations, but the results were similar).

The impact of covariates are in line with the expectations. The number of children is

excluded from the selection equation for men due to the problems with the convergence. The

selection equation shows that single fathers are more likely to participate in labour markets

compared to single individuals with no children. Single mothers are higher preferences for

leisure compared to women with no children, although the coefficient of the latter is not

significant. Similarly, mothers with children of preschool and school-age are less likely to

work, however, this effect is not significant as well. The LR test of independence shows that

the selection problem is only present for females, but not for males.
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Table 11: Wage and probit selection equations

Males
Wage Selection Wage Selection

equation equation equation equation
Age 0.0198∗∗∗ 0.0359 0.0235∗∗ 0.109∗∗∗

(0.0050) (0.0248) (0.0048) (0.0226)
Age2 −0.0001 −0.0004 0.0001 −0.0012∗∗∗

(0.0001) (0.0000) (0.0001) (0.0003)
Lower secondary 0.165∗∗∗ 0.326∗∗∗ 0.266∗∗∗ 0.712∗∗∗

(0.0224) (0.108) (0.0224) (0.0993)
Upper secondary 0.282∗∗∗ 0.224∗∗∗ 0.455∗∗∗ 0.948∗∗∗

(0.0222) (0.103) (0.0243) (0.0965)
Post secondary 0.188∗∗ 0.238 0.536∗∗∗ 1.057∗∗

(0.0768) (0.372) (0.0676) (0.392)
Tertiary 0.660∗∗∗ 0.369∗∗∗ 0.844∗∗∗ 1.030∗∗∗

(0.0258) (0.135) (0.0222) (0.115)
Number of kids younger than 18 - - - −0.110

(-) (-) (-) (0.0699)
Number of kids younger than 6 - - - −0.0487

(-) (-) (-) (0.134)
Single parent - 0.484∗∗ - −0.0183

(-) (0.218) (-) (0.0830)
Constant 0.862∗∗ 0.497 0.420∗∗∗ −1.600∗∗∗

(0.0938) (0.448) (0.0918) (0.425)
N 2648 3190
Log-likelihood -1712.33 -2035.49
LR test of independence 1.15 41.4∗∗∗

Wald statistic 933.9∗∗∗ 2313.3∗∗∗

Note: Robust standard errors are given in parentheses. ∗∗∗−p < 0.01; ∗∗−p < 0.05;
∗ − p < 0.10.

The impact of covariates are in line with the expectations. The number of children is

excluded from the selection equation for men due to the problems with the convergence. The

selection equation shows that single fathers are more likely to participate in labour markets

compared to single individuals with no children. Single mothers are higher preferences for

leisure compared to women with no children, although the coefficient of the latter is not

significant. Similarly, mothers with children of preschool and school-age are less likely to
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work, however, this effect is not significant as well. The LR test of independence shows that

the selection problem is only present for females, but not for males.

A.2.2 Simulation of net incomes

In order to estimate the structural labour supply model, information on potential net incomes

and work hours must be available. The work hours are built as six discrete choices as de-

scribed in Table 2.2. First, gross monthly earnings are computed using the gross hourly

wages of individuals for each choice point. Given that some individuals have more than one

job but only report their gross earnings for their main job (3.24% of the sample; the dataset

provides such information), it is assumed that those individuals earn the same gross wage per

hour at those jobs. Hence, work hours of additional jobs and corresponding gross earnings

are added to available information on monthly work hours and gross earnings. Thereafter,

individual net incomes are obtained via the tax-benefit simulator EUROMOD (Sutherland

and Figari, 2013) using tax-benefit rules for corresponding years (i.e., 2017 and 2018) for

each discrete choice point. EUROMOD is a simulation tool developed for all European

countries with corresponding tax-benefit rules for each country and year. Some observations

are assigned negative disposable incomes after tax simulations at zero choice point. Nega-

tive incomes appear due to non-income taxes, such as property taxes. These taxes are only

subtracted from labour income if an individual is at the choice point that is at least as large as

her actual labour supply. There are also 46 inactive individuals who have negative disposable

income at zero choice point and do not take part in the labour market. This treatment is not

suitable for them as their labour supply is zero in real life. Hence, they are excluded.

Actual household disposable incomes are also obtained via the simulation of available

gross earnings of individuals in EUROMOD. First, gross earnings are computed using the
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information on gross earnings from their main job, and the work hours in their second, third,

etc. jobs, assuming that individuals earn the same gross hourly wage at each job. There-

after, the disposable income of household members is simulated (Figure 1), summed and

divided by equivalised household size (available in the dataset). The resulting net incomes

approximate equivalised disposable household incomes from the previous year with 89.9%

correlation (Figure 2). This is not surprising considering the proximity of the interview time

(41% have had their interview conducted in January and 59% in February of the interview

year) with income reference period. Moreover, 83.6% (3% have not answered) have not

changed their jobs since the previous year, whereas among those who have changed their

jobs, over 75% have worked at least 6 months with the same employment status as they have

in the current period (i.e., those who are full-time employed were full-time employed, part-

time employed in the current period were also part-time employed in the previous period,

etc).

Figure 1: Scatterplot of gross monthly employee earnings and simulated individual net in-
comes
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Figure 2: Scatterplot of simulated equivalised household disposable incomes and equivalised
household disposable incomes from income reference period (previous year)

A.2.3. Overlap with income poverty and union approaches

This section presents the overlap between the poor according to circumstance poverty, in-

come poverty measure, and bidimensional poverty measures calculated via the union count-

ing approach. Note that, union approach considers individuals as poor if they are deprived

at least in one of deprivation dimensions - household equivalised disposable, and leisure.

When the latter approach is adopted, its overlap with the income poor and circumstance

poor changes dramatically (Figure 3). Over 80% of circumstance poor under w̃ = 0 and

all income poor are specified as poor by the counting approach. This is expected by the

definition of the union approach, as the income poor are the subset of the poor under this

approach. The overlap is almost 100% when w̃ > 0. This overlap with circumstance poor is

more interesting – those who are not income poor are at the intersection of these two poverty

measures. This implies that, these individuals have above-the-threshold net incomes, but the

leisure available to them is below the leisure poverty threshold. These individuals would be

left out if the wellbeing of individuals is only evaluated based on income measure, but are
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captured by circumstance poverty and bi-dimensional poverty via the counting approach. We

can see that, the counting approach to deprivation measurement is more consistent in terms

of defining circumstance poor as deprived compared to the intersection approach or income

poverty approaches.

When the time cost of the child-rearing is taken into account (Figures 4 and 5), the

number of the overlapping does not change significantly. However, the share of poor defined

with the egalitarian equivalence approach and other approaches simultaneously is smaller.

Non-overlapping poor are single parents with children below 18 years old who do not work

as many hours that would make them leisure poor, but the upward adjustment of their work

hours places them below the poverty threshold. These are single parents with above-the-

threshold disposable net income and work hours that would be deemed well off by bi-

dimensional poverty or income poverty measures, but the ethical approach to their leisure

time reveals that their deprivation is not captured by the counting or income approaches to

poverty measurement.

Figure 3: Overlap with other poverty measures (c = 0)
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Figure 4: Overlap with other poverty measures (c = 0.1)
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Figure 5: Overlap with other poverty measures (c = 0.2)
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A.3.1 Descriptive statistics

Table 12: Summary statistics of whole sample, age 30-59

Nonpoor Poor Test of
Mean s.d. Mean s.d. difference

Share of income poor in the sample 0.822 - 0.178 - -
Age 46.17 8.14 46.96 8.00 ***
Female 0.54 0.50 0.55 0.50
Non-native 0.04 0.21 0.05 0.21

Father’s education ***
Low-level education 0.90 0.30 0.97 0.18
Middle-level education 0.05 0.22 0.02 0.13
High-level education 0.05 0.21 0.02 0.13

Father’s employment status and occupation ***
Armed forces 0.01 0.10 0.00 0.06
High-skilled white collar 0.19 0.39 0.08 0.27
Low-skilled white collar 0.15 0.36 0.13 0.33
High-skilled blue collar 0.39 0.49 0.49 0.50
Low-skilled blue collar 0.22 0.42 0.25 0.43
Inactive 0.02 0.14 0.03 0.16
Unemployed 0.00 0.07 0.02 0.13

Financial situation in the household ***
Very bad 0.04 0.19 0.11 0.31
Bad 0.09 0.29 0.18 0.38
Moderately bad 0.17 0.38 0.23 0.42
Moderately good 0.46 0.50 0.34 0.47
Good 0.21 0.41 0.12 0.33
Very good 0.02 0.15 0.02 0.13

Household size
No. of adults in the HH 2.63 1.24 2.92 1.68 ***
No. of children in the HH 1.87 1.72 2.66 2.32 ***

Insufficient protein intake 0.06 0.24 0.19 0.40 ***
Basic school needs not met 0.05 0.21 0.14 0.35 ***
N 9226 2002 11228

Note: * - p-value< 0.10; ** - p-value< 0.05; *** - p-value< 0.01. Differences in
age, and household size and structure variables are evaluated via z-test, whereas
the differences in the distribution of other variables are evaluated via chi-squared
test.
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Table 13: Summary statistics of working sample, age 30-59

Working nonpoor Working poor Test of
Mean s.d. Mean s.d. difference

Share of income poor in the sample 0.886 - 0.114 -
Age 45.76 7.99 46.38 7.78 ***
Female 0.52 0.50 0.49 0.50 **
Non-native 0.04 0.21 0.06 0.23 *

Father’s education ***
Low-level education 0.90 0.31 0.96 0.21
Middle-level education 0.05 0.23 0.02 0.16
High-level education 0.05 0.22 0.02 0.14

Father’s employment status and occupation
Armed forces 0.01 0.10 0.00 0.04 ***
High-skilled white collar 0.20 0.40 0.10 0.30
Low-skilled white collar 0.16 0.36 0.13 0.34
High-skilled blue collar 0.39 0.49 0.50 0.50
Low-skilled blue collar 0.22 0.41 0.24 0.43
Inactive 0.02 0.15 0.01 0.12
Unemployed 0.00 0.07 0.01 0.11

Financial situation in the household ***
Very bad 0.03 0.18 0.08 0.27
Bad 0.09 0.28 0.15 0.36
Moderately bad 0.17 0.38 0.25 0.43
Moderately good 0.46 0.50 0.37 0.48
Good 0.22 0.41 0.14 0.35
Very good 0.02 0.15 0.02 0.12

Household size
No. of adults 2.62 1.22 2.88 1.59 ***
No. of children 1.84 1.68 2.43 2.12 ***

Insufficient protein intake 0.06 0.23 0.15 0.36 ***
Basic school needs not met 0.04 0.21 0.11 0.31 ***
N 8193 1056 9249

Note: * - p-value< 0.10; ** - p-value< 0.05; *** - p-value< 0.01. Differences in
age, and household size and structure variables are evaluated via z-test, whereas the
differences in the distribution of other categorical variables are evaluated via chi-squared
test.
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Table 14: Summary statistics of full-time working sample, age 30-59

Full-time Full-time Test of
working non poor working poor difference
Mean s.d. Mean s.d.

Share of poor in the sample 0.900 - 0.100 -
Age 45.81 7.96 46.30 7.54 ***
Female 0.51 0.50 0.45 0.50 ***
Non-native 0.04 0.20 0.06 0.23 **

Father’s education ***
Low-level education 0.90 0.30 0.96 0.20
Middle-level education 0.05 0.23 0.02 0.15
High-level education 0.05 0.22 0.02 0.14

Father’s employment status and occupation ***
Armed forces 0.01 0.10 0.00 0.03
High-skilled white collar 0.20 0.40 0.09 0.28
High-skilled blue collar 0.39 0.49 0.50 0.50
Low-skilled white collar 0.16 0.37 0.14 0.35
Low-skilled blue collar 0.22 0.41 0.24 0.43
Inactive 0.02 0.15 0.01 0.11
Unemployed 0.00 0.07 0.01 0.11

Financial situation in the household ***
Very bad 0.03 0.18 0.08 0.27
Bad 0.09 0.28 0.15 0.35 ***
Moderately bad 0.17 0.38 0.24 0.43
Moderately good 0.47 0.50 0.38 0.49
Good 0.22 0.41 0.14 0.35
Very good 0.02 0.15 0.01 0.12

Household size
No. of adults 2.61 1.22 2.92 1.61 ***
No. of children 1.84 1.68 2.44 2.13 ***

Insufficient protein intake 0.06 0.23 0.15 0.36 ***
basic school needs not met 0.04 0.21 0.11 0.31 ***
N 7679 857 8536

Note: * - p-value< 0.10; ** - p-value< 0.05; *** - p-value< 0.01. Dif-
ferences in age, and household size and structure variables are evaluated via
z-test, whereas the differences in the distribution of other categorical variables
are evaluated via ch-squared test.
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Table 15: Summary statistics with alternative poverty lines, whole sample

Vulnerable Deeply poor Extremely poor
Mean s.d. Mean s.d. Mean s.d.

Share in the sample 0.276 - 0.095 - 0.045 -
Age 46.77 8.05 47.02 8.17 47.15 8.29
Female 0.55 0.50 0.54 0.50 0.52 0.50
Non-native 0.05 0.21 0.05 0.22 0.05 0.22

Father’s education
Low-level education 0.96 0.18 0.96 0.18 0.96 0.19
Middle-level education 0.02 0.13 0.02 0.12 0.02 0.14
High-level education 0.02 0.13 0.02 0.12 0.02 0.13

Father’s employment status and occupation
Armed forces 0.00 0.07 0.01 0.07 0.00 0.06
High-skilled white collar 0.09 0.28 0.07 0.25 0.08 0.27
Low-skilled white collar 0.12 0.33 0.13 0.34 0.12 0.32
High-skilled blue collar 0.50 0.50 0.50 0.50 0.49 0.50
Low-skilled blue collar 0.25 0.43 0.25 0.44 0.25 0.43
Inactive 0.02 0.15 0.03 0.16 0.03 0.16
Unemployed 0.01 0.11 0.02 0.14 0.03 0.18

Financial situation in the household
Very bad 0.09 0.29 0.13 0.33 0.17 0.37
Bad 0.16 0.37 0.18 0.39 0.20 0.40
Moderately bad 0.23 0.42 0.23 0.42 0.22 0.42
Moderately good 0.36 0.48 0.33 0.47 0.29 0.46
Good 0.13 0.34 0.10 0.30 0.10 0.30
Very good 0.02 0.14 0.02 0.13 0.02 0.14

Household size
No. of adults 2.84 1.57 2.93 1.66 2.98 1.78
No. of children 2.51 2.17 2.81 2.41 2.84 2.42
Insufficient protein intake 0.17 0.37 0.23 0.42 0.24 0.43
Basic school needs not met 0.12 0.33 0.17 0.38 0.19 0.39
N 3101 1076 504
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Table 16: Summary statistics with alternative poverty lines, working sample

Vulnerable Deeply poor Extremely poor
Mean s.d. Mean s.d. Mean s.d.

Share in the sample 0.203 - 0.053 - 0.021 -
Age 46.14 7.81 46.54 7.90 46.99 7.56
Female 0.50 0.50 0.45 0.50 0.41 0.49
Non-native 0.05 0.22 0.07 0.26 0.08 0.27

Father’s education
Low-level education 0.96 0.20 0.96 0.20 0.94 0.23
Middle-level education 0.02 0.15 0.02 0.14 0.03 0.16
High-level education 0.02 0.14 0.02 0.15 0.03 0.17

Father’s employment status and occupation
Armed forces 0.00 0.06 0.00 0.06 0.00 0.00
High-skilled white collar 0.10 0.30 0.09 0.29 0.13 0.34
Low-skilled white collar 0.12 0.33 0.14 0.35 0.11 0.32
High-skilled blue collar 0.50 0.50 0.52 0.50 0.51 0.50
Low-skilled blue collar 0.24 0.43 0.22 0.42 0.21 0.41
Inactive 0.02 0.14 0.01 0.11 0.02 0.12
Unemployed 0.01 0.09 0.01 0.11 0.02 0.14

Financial situation in the household
Very bad 0.07 0.26 0.10 0.30 0.14 0.35
Bad 0.14 0.34 0.15 0.36 0.17 0.37
Moderately bad 0.24 0.43 0.27 0.44 0.25 0.44
Moderately good 0.38 0.49 0.35 0.48 0.32 0.47
Good 0.15 0.35 0.11 0.31 0.10 0.30
Very good 0.02 0.14 0.02 0.13 0.02 0.12

Household size
No. of adults 2.80 1.48 2.97 1.77 3.07 2.03
No. of children 2.32 1.99 2.50 2.15 2.50 2.03
Insufficient protein intake 0.14 0.34 0.19 0.39 0.20 0.40
Basic school needs not met 0.10 0.30 0.13 0.34 0.16 0.37
N 1875 492 197
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Table 17: Summary statistics with alternative poverty lines, full-time working sample

Vulnerable Deeply poor Extremely poor
Mean s.d. Mean s.d. Mean s.d.

Age 46.02 7.67 46.35 7.58 46.68 7.44
Female 0.46 0.50 0.40 0.490 0.34 0.47
Non-native 0.05 0.22 0.08 0.27 0.07 0.26

Father’s education
Low-level education 0.96 0.20 0.96 0.20 0.95 0.22
Middle-level education 0.02 0.15 0.02 0.13 0.02 0.14
High-level education 0.02 0.14 0.03 0.16 0.03 0.18

Father’s employment status and occupation
Armed forces 0.003 0.06 0.003 0.05 0.000 0.000
High-skilled white collar 0.09 0.29 0.08 0.28 0.11 0.31
Low-skilled white collar 0.13 0.34 0.16 0.36 0.13 0.33
High-skilled blue collar 0.51 0.50 0.50 0.50 0.50 0.50
Low-skilled blue collar 0.24 0.43 0.23 0.42 0.23 0.42
Inactive 0.02 0.14 0.01 0.11 0.02 0.14
Unemployed 0.01 0.09 0.01 0.10 0.02 0.14

Financial situation in the household
Very bad 0.07 0.25 0.09 0.29 0.13 0.34
Bad 0.13 0.34 0.15 0.36 0.17 0.37
Moderately bad 0.25 0.43 0.27 0.44 0.26 0.44
Moderately good 0.39 0.49 0.37 0.48 0.34 0.47
Good 0.15 0.36 0.10 0.30 0.09 0.29
Very good 0.02 0.14 0.02 0.13 0.02 0.14

Household size
No. of adults 2.80 1.46 3.02 1.77 3.08 1.99
No. of children 2.32 1.98 2.45 2.10 2.38 2.01
Insufficient protein intake 0.13 0.34 0.17 0.38 0.19 0.39
Basic school needs not met 0.09 0.29 0.13 0.33 0.16 0.37
N 1568 391 157
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A.3.4 Absolute and relative dissimilarity indexes

Table 22: Absolute and relative dissimilarity index for poverty intensity with logistic regres-
sion results

Poverty Dissimilarity Whole Working Full-time Difference
threshold index sample sample working sample

(1) (2) (3) (1) - (2) (1) - (3) (2) - (3)

Vulnerable
Absolute 0.187 0.137 0.130 0.050∗∗∗ 0.057∗∗∗ 0.007

to poverty
(0.007) (0.005) (0.004)

Relative 0.234 0.213 0.216 0.022 0.018 0.005
(0.007) (0.007) (0.007)

Official
Absolute 0.145 0.087 0.082 0.058∗∗∗ 0.063∗∗∗ 0.005

poverty line
(0.009) (0.004) (0.003)

Relative 0.248 0.214 0.228 0.034 0.02 -0.013
(0.022) (0.024) (0.029)

Deep
Absolute 0.091 0.051 0.047 0.040∗∗∗ 0.044∗∗∗ 0.004

poverty
(0.003) (0.002) (0.002)

Relative 0.264 0.254 0.268 0.010 -0.004 -0.014
(0.025) (0.030) (0.030)

Extreme
Absolute 0.048 0.024 0.022 0.024∗∗∗ 0.026∗∗∗ 0.002

poverty
(0.002) (0.001) (0.002)

Relative 0.281 0.282 0.297 -0.01 -0.016 -0.015
(0.029) (0.072) (0.056)

Bootstrapped standard errors are given in parentheses. Standard errors are generated via 100 replica-
tions. The differences in absolute and relative inequality indexes are evaluated with z-test; ∗ p < 0.10,
∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table 23: Absolute and relative dissimilarity index for poverty intensity with probit regres-
sion results

Poverty Dissimilarity Whole Working Full-time Difference
threshold index sample sample working sample

(1) (2) (3) (1) - (2) (2) - (3)

Vulnerable
Absolute 0.1859 0.1362 0.1301 0.0497∗∗∗ 0.0061

to poverty
(0.0088) (0.0039) (0.0038)

Relative 0.2326 0.2131 0.2167 0.0195 0.0050
(0.0052) (0.0069) (0.0062)

Official
Absolute 0.1448 0.0862 0.0823 0.0586∗∗∗ 0.0039

poverty line
(0.0088) (0.0034) (0.0028)

Relative 0.2469 0.2156 0.2283 0.0313 -0.0127
(0.0185) (0.0328) (0.0287)

Deep
Absolute 0.0915 0.0517 0.0471 0.0398∗∗∗ 0.0046

poverty
(0.0063) (0.0024) (0.0019)

Relative 0.2644 0.2598 0.2695 0.0046 -0.0003
(0.0353) (0.0339) (0.0304)

Extreme
Absolute 0.0485 0.0237 0.0218 0.0248∗∗∗ 0.0019

poverty
(0.0042) (0.0016) (0.0014)

Relative 0.2831 0.2838 0.2993 -0.007 -0.0155
(0.0326) (0.0581) (0.0562)

Bootstrapped standard errors are given in parentheses. Standard errors are generated via 100
replications. The differences in absolute and relative inequality indexes are evaluated with
z-test; * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 24: Absolute and relative dissimilarity index for poverty intensity with LPM regression
results

Poverty Dissimilarity Whole Working Full-time Difference
threshold index sample sample working sample

(1) (2) (3) (1) - (2) (2) - (3)

Vulnerable
Absolute 0.1859 0.1371 0.1301 0.0488∗∗∗ 0.0070

to poverty
(0.0188) (0.0038) (0.0035)

Relative 0.2343 0.2144 0.2178 0.0199 -0.0034
(0.0069) (0.0068) (0.0059)

Official
Absolute 0.1478 0.0886 0.0851 0.0592∗∗∗ 0.0035

poverty line
(0.0083) (0.0030) (0.0025)

Relative 0.2521 0.2215 0.2359 0.0306 -0.0144
(0.0175) (0.0331) (0.0304)

Deep
Absolute 0.0951 0.0539 0.0493 0.0412∗∗∗ 0.0046

poverty
(0.0057) (0.0021) (0.0016)

Relative 0.2748 0.2704 0.2825 0.0044 -0.0121
(0.0355) (0.0370) (0.0299)

Extreme
Absolute 0.0515 0.0255 0.0231 0.026∗∗∗ 0.0024

poverty
(0.0039) (0.0013) (0.0012)

Relative 0.3008 0.3039 0.3172 -0.003 -0.0133
(0.0337) (0.0602) (0.0589)

Note: Bootstrapped standard errors are given in parentheses. Standard errors are generated
via 100 replications. The differences in absolute and relative inequality indexes are evaluated
with z-test; * p < 0.10, ** p < 0.05, *** p < 0.01.
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A.3.5 Change in absolute and relative dissimilarity indexes
at alternative poverty lines with logit model

Table 25: Differences in absolute and relative dissimilarity indexes with logit model: whole
sample

Vulnerable to Official Deep
poverty poverty line poverty

Vulnerable Absolute DI
-

to poverty Relative DI
Official Absolute DI -0.0427∗∗∗

-
poverty line Relative DI 0.0139

Deep Absolute DI -0.0959∗∗∗ -0.0532∗∗∗
-

poverty Relative DI 0.0293 0.0154
Extreme Absolute DI -0.1391∗∗∗ -0.0964∗∗∗ -0.0432∗∗∗

poverty Relative DI 0.0465 0.0326 0.0172

The differences in absolute and relative inequality indexes are evaluated
with z-test; * p < 0.10, ** p < 0.05, *** p < 0.01.

Table 26: Differences in absolute and relative dissimilarity indexes with logit model: work-
ing sample

Vulnerable to Official Deep
poverty poverty line poverty

Vulnerable Absolute DI
-

to poverty Relative DI
Official Absolute DI -0.0730∗∗∗

-
poverty line Relative DI 0.0017

Deep Absolute DI -0.0855∗∗∗ -0.0356∗∗∗
-

poverty Relative DI 0.0411 0.0394
Extreme Absolute DI -0.1129∗∗∗ -0.0625∗∗∗ -0.0274∗∗∗

poverty Relative DI 0.0691 0.0674 0.0280

The differences in absolute and relative inequality indexes are evaluated
with z-test; * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 27: Differences in absolute and relative dissimilarity indexes with logit model: full-
time working sample

Vulnerable to Official Deep
poverty poverty line poverty

Vulnerable Absolute DI
-

to poverty Relative DI
Official Absolute DI -0.0476∗∗∗

-
poverty line Relative DI 0.0115

Deep Absolute DI -0.0831∗∗∗ -0.0355∗∗∗
-

poverty Relative DI 0.0515∗ 0.040
Extreme Absolute DI -0.1081∗∗∗ -0.0605∗∗∗ -0.025∗∗∗

poverty Relative DI 0.081 0.0695 0.0295

The differences in absolute and relative inequality indexes are evaluated
with z-test; * p < 0.10, ** p < 0.05, *** p < 0.01.

Table 28: Differences in absolute and relative dissimilarity indexes with probit model: whole
sample

Vulnerable to Official Deep
poverty poverty line poverty

Vulnerable Absolute DI
-

to poverty Relative DI
Official Absolute DI -0.0411∗∗∗

-
poverty line Relative DI 0.0143

Deep Absolute DI -0.0944∗∗∗ -0.0533∗∗∗
-

poverty Relative DI 0.0318 0.0175
Extreme Absolute DI -0.1374∗∗∗ -0.0963∗∗∗ -0.043∗∗∗

poverty Relative DI 0.0505 0.0362 0.0187

The differences in absolute and relative inequality indexes are evaluated
with z-test; * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 29: Differences in absolute and relative dissimilarity indexes with probit model: work-
ing sample

Vulnerable to Official Deep
poverty poverty line poverty

Vulnerable Absolute DI
-

to poverty Relative DI
Official Absolute DI -0.050∗∗∗

-
poverty line Relative DI 0.0025

Deep Absolute DI -0.0845∗∗∗ -0.0345∗∗∗
-

poverty Relative DI 0.0467 0.0442
Extreme Absolute DI -0.1125∗∗∗ -0.0625∗∗∗ -0.0238∗∗∗

poverty Relative DI 0.0707 0.0682 0.0240

The differences in absolute and relative inequality indexes are evaluated
with z-test; * p < 0.10, ** p < 0.05, *** p < 0.01.

Table 30: Differences in absolute and relative dissimilarity indexes with probit model: full-
time working sample

Vulnerable to Official Deep
poverty poverty line poverty

Vulnerable Absolute DI
-

to poverty Relative DI
Official Absolute DI -0.0478∗∗∗

-
poverty line Relative DI 0.0116

Deep Absolute DI -0.0830∗∗∗ -0.0471∗∗∗
-

poverty Relative DI 0.0528 0.0412
Extreme Absolute DI -0.1083∗∗∗ -0.0605∗∗∗ -0.0253∗∗∗

poverty Relative DI 0.0826 0.071 0.0298

The differences in absolute and relative inequality indexes are evaluated
with z-test; * p < 0.10, ** p < 0.05, *** p < 0.01.

209



ESSAYS IN POVERTY MEASUREMENT

Table 31: Differences in absolute and relative dissimilarity indexes with linear probability
model: whole sample

Vulnerable to Official Deep
poverty poverty line poverty

Vulnerable Absolute DI
-

to poverty Relative DI
Official Absolute DI -0.0381∗∗∗

-
poverty line Relative DI 0.0178

Deep Absolute DI -0.0908∗∗∗ -0.0527∗∗∗
-

poverty Relative DI 0.0405 0.0227
Extreme Absolute DI -0.1344∗∗∗ -0.0963∗∗∗ -0.0436∗∗∗

poverty Relative DI 0.0665 0.0487 0.0260

The differences in absolute and relative inequality indexes are evaluated
with z-test; * p < 0.10, ** p < 0.05, *** p < 0.01.

Table 32: Differences in absolute and relative dissimilarity indexes with linear probability
model: working sample

Vulnerable to Official Deep
poverty poverty line poverty

Vulnerable Absolute DI
-

to poverty Relative DI
Official Absolute DI -0.0485∗∗∗

-
poverty line Relative DI 0.0071

Deep Absolute DI -0.0832∗∗∗ -0.0347∗∗∗
-

poverty Relative DI 0.0556 0.0489
Extreme Absolute DI -0.1160∗∗∗ -0.0631∗∗∗ -0.0284∗∗∗

poverty Relative DI 0.0895 0.0824 0.0335

The differences in absolute and relative inequality indexes are evaluated
with z-test; * p < 0.10, ** p < 0.05, *** p < 0.01.

210



ESSAYS IN POVERTY MEASUREMENT

Table 33: Differences in absolute and relative dissimilarity indexes with linear probability
model: full-time working sample

Vulnerable to Official Deep
poverty poverty line poverty

Vulnerable Absolute DI
-

to poverty Relative DI
Official Absolute DI -0.0450∗∗∗

-
poverty line Relative DI 0.0181

Deep Absolute DI -0.0808∗∗∗ -0.0338∗∗∗
-

poverty Relative DI 0.0647 0.0466
Extreme Absolute DI -0.1070∗∗∗ -0.0620∗∗∗ -0.0262∗∗∗

poverty Relative DI 0.0994 0.0813 0.0347

The differences in absolute and relative inequality indexes are evaluated
with z-test; * p < 0.10, ** p < 0.05, *** p < 0.01.
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