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Abstract. We provide a dynamic analysis of material
deprivation in Italy by using correlated random effects probit
model with endogenous initial conditions, and by looking
extensively at the role of disability. We examine the two
alternative indicators for material and material and social
deprivation, and we offer a subgroups’ analysis.

Our results indicate the presence of true state dependence.
Nevertheless, the trapping effect associated to material
deprivation increases faster when compared to the one
associated to material and social deprivation, possibly
suggesting that the social dimension tends to mitigate the trap-
effect of material deprivation. Disability tend to worsen living
conditions of the households usually disadvantaged in the
Italian society, that are households with low educated, older
and female heads, as well as singles and households
characterised by low work intensity. This is especially true in
case a member with severe disability lives in the household.
These results suggest important policy recommendations.

Keywords. Material deprivation; Disability; Italy; Dynamic
probit models; Initial conditions.
J.E.L. classification. C33, 114, 132, J14






1. Introduction

The socio-economic literature has identified disability as a
potential factor of vulnerability, which determines lower standard
of living for both people with disabilities and their households
around the world.

In this context, European statistics (Eurostat 2021) reveal that
people with disabilities and their households experience a risk of
being poor or socially excluded persistently higher than people
without disabilities. The AROPE (at risk of poverty or social
exclusion) indicator for EU-28 indicates that in 2019 over 29% for
people with some or severe activity limitations were poor or
socially excluded against around 18% for those without activity
limitations. These figures showed no particular changes when
looking at previous years. Both the classical AROP (at risk of
poverty) indicator and non-monetary measures (material
deprivation and low work intensity) confirm the disadvantage
associated to disability.

There are several reasons behind the worst socio-economic
conditions of people with disabilities. First, persons with
disabilities show lower employment rates (e.g., Gannon 2005,
Oguzoglu 2010) and, whether employed, lower wages then people
without disabilities (e.g., Kidd et al. 2000). These bad labour
market performances often depend on reduced educational
integration and discrimination (e.g., Shah 2005, Baldwin and
Johnson 2000). Disability also may affect the employment
outcomes of related household members (e.g., Parodi and Sciulli
2008, Braakmann 2014 and Mussida and Sciulli 2019) and
subsequently lower work intensity at household level (Calegari et
al. 2021). The lack of adequate formal care services and their cost,
in fact, may determine that caring activities are provided informally
by household members, especially women, with consequences for
their labour market supply. The disability-related effects which
take place at individual and household level determine an income
loss, which is only partly replaced by public social transfers



(including disability benefits)!. The mere income disparity between
people with or without disabilities, however, may underestimate
the difference in standard of living. The growing strand of literature
focusing on the extra-costs of disability (e.g., Zaidi and Burchardt
2005, Morciano and Hancock 2014, Mitra et al., 2017), in fact, has
stressed that persons with disabilities have special/additional
consumption requirements, which involve a specific expenditure
allocation, which, in turn, would be detrimental for basic
consumption, determining a lower living of standards.

Given these premises, the analysis of standard of living of
people with disabilities requires specific attention. A crucial
reference in this context is represented by the literature, which
stresses the importance of adopting multiple indicators when
studying living standards. While using household income remains
central in this type of analysis, non-monetary indicators, such as
material deprivation, provide for an improved identification and
measurement of poverty and a better understanding of its dynamic
overtime (Nolan and Whelan, 2010). In this respect, the use of
material deprivation indicators may be suitable for the analysis of
living standards of people with disabilities because it implicitly
accounts for the effects on well-being of facing extra-costs. In fact,
if financial resources are partly absorbed by special/additional
needs, the remaining resources would be relatively inadequate to
fully meet items identifying material deprivation measures, thus
determining an increase in that indicator.

Drawing from these reflections, we provide an analysis of the
role of disability for living standards using the material deprivation
indicator. This is quite new in the literature, as previous studies
especially focused on income poverty (e.g., Parodi and Sciulli
2008, Davila-Quintana and Malo 2012) and social exclusion (e.g.,
Gannon and Nolan 2007, Kim et al. 2016, Parodi and Sciulli 2019).

Material deprivation is measured using two alternative
indicators (for details, see Section 3). The first one corresponds to
that proposed in the context of the AROPE indicator according to

! Eurostat (2021) reveal the AROP indicator would be almost 68% for people
with some or severe activity limitations if calculated before social transfers.
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the Europe 2020 strategy (we indicate it with the acronym MD); it
suggests that material deprivation occurs for people whose living
conditions are constrained by the lack of resources in at least three
out nine specific items. The new indicator renews the former by
(essentially) adding the social and personal dimensions and
identifying materially deprived people (we indicate it with the
acronym MSD) as those who are constrained by the lack of
resources in at least five out thirteen specific items (Guio et al.
2017). Regarding to disability, it is defined according to the self-
assessed information on limitations in daily activities because of
long-standing health problems.>

We centered on Italy, a country characterized by a rate of severe
material deprivation among people with disabilities higher than the
EU-28 average (11.5% versus 8.7% in 2019 according to Eurostat
statistics 2021), relatively low expenditure of social expenditure
for disability (5.65% as percentage of total benefit against 7.64%
for EU-27) and relevant territorial disparities. We use information
from the Italian section of the 2015-2018 longitudinal European
Union Statistics on Income and Living Conditions (EU-SILC)
database. We exploit the panel dimension of the data by providing
a dynamic analysis of material deprivation in Italy and highlighting
the role of disability in this regard. In this vein, we adopt a dynamic
probit model and use an alternative conditional maximum
likelihood (CML) estimator suggested by Wooldridge (2005).
However, to account for short-panel issues (Akay 2012), we finally
rely on the Rabe-Hesketh and Skrondal (2013) specification based
on the Wooldridge method. The advantage of using the mentioned
approach is twofold. On the one hand, it allows us to model the
dynamic structure of the material deprivation phenomenon and
then to disentangle the contribution to material deprivation
persistence of state dependence, as well as observed and
unobserved heterogeneity. On the other hand, it allow providing a
more precise estimation of the role of disability on material
deprivation. We also offer estimates for specific population
subgroups identified accordingly to the following characteristics:

2 For details on the definitions adopted, see Section 3.
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regions, education, age, and gender of the head of household,
household type and work intensity. This might be especially useful
for policy makers to identify the population categories more
exposed to the risk of deprivation.

Our results indicate the presence of true state dependence,
which is quite equivalent across material deprivation indicators.
However, the trapping effect associated with material deprivation
increases faster when compared to the trapping effect associated to
material and social deprivation. This possibly suggests that the
social dimension tends to mitigate the trap-effect of material
deprivation. Standard findings emerge about the role of education,
gender and employment on material deprivation.

Disability increases the risk of material deprivation. The
presence of household member(s) with some limitations increases
the risk by 1.8%-3.7% (according to the MD and MSD indicators,
respectively), while the impact raises up to about 5% in case of
severe limitations. However, we find evidence that the impact of
disability is heterogenous across household types and living area.
Severe disability, for example, determines a relevant detrimental
effect in the South when looking at the MD indicator and in the
Centre when using the MSD indicator. Households with low
educated, older and female heads are particularly disadvantaged in
case a member with severe disability lives in the household. A
similar pattern is found for singles and households characterized
by low work intensity, suggesting that disability tends to worsen
the living conditions of household, which are usually
disadvantaged in the Italian society.

The paper is organized as follows. Section 2 reviews the
existing literature. Section 3 presents the dataset and provides
descriptive statistics. The empirical model is described in Section
4. Section 5 discusses the main findings, and Section 6 offers some
concluding remarks.



2. Literature Review

This section provides a brief description of the two streams of
literature related to our study. The first stream focuses on papers
that adopted the material deprivation indicator to measure living
standards in Italy. The second one, instead, resumes evidence
arising from papers focusing on the relationship between disability
and living standards in developed countries.

The use of material deprivation indicators to measure the
standard of living, results from a relatively long-term debate since
the starting contribution by Townsend (1979) about the appropriate
approach to correctly identify disadvantaged positions in the
society. In this respect, it has been stressed that while household
income remains central for the identification of poverty and social
exclusion, the use of (additional) non-monetary indicators, such as
material deprivation, would be helpful to fully characterize
disadvantaged positions (Nolan and Whelan 2010). With this in
mind, it has become more frequent to find studies that approach the
analysis of living standards using both standard income poverty
and material deprivation indicators (e.g., Fabrizi and Mussida
2020), or even focusing directly on material deprivation. Some
recent applications for Italy have been provided by Addabbo et al.
(2015), Busetta et al. (2016), and Bonanno et al. (2019). Addabbo
et al. (2015) use both income poverty and material deprivation
indicators to investigate how Great Recession has affected living
standards in Italy and Spain. They find evidence of a greater
disadvantage for female single parents households after the Great
Recession, a protective role of higher education and higher risk of
poverty and material deprivation for part-timers and temporary
workers. In addition, lower living standards emerged for southern
regions both in Italy and in Spain. Evidence of territorial disparities
also emerged by the contribution of Busetta et al. (2016) when
focusing on the material deprivation of foreigners by using data
from the 2009 Italian Survey on Income and Living Conditions
carried out by Istat. More recently, Bonanno et al. (2019), using
longitudinal information from IT-SILC database, analyze poverty
and material deprivation dynamics in Italy. They found that
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expenditure in social services helps poverty exits and prevent the
entry into material deprivation, including for unemployed and
inactive individuals. In addition, this study confirms the existence
of North-South divide both at aggregate level and in terms of the
individual transition probabilities.

The literature on disability and living standards in developed
countries has essentially stressed the disadvantage of people with
disabilities>. The related studies have mainly focused on the
relationship of disability with income poverty, but some
contributions widen their view to social inclusion/exclusion, while
no studies specifically focused on disability and material
deprivation.

Gannon and Nolan (2007) studied differences in the dynamic of
social inclusion between people with and without disabilities
focusing on Ireland. The authors measure social inclusion using
information on household income, income poverty and social
participation, and stress the existence of a selection effect into
disability because of past poverty condition, in line with Jenkins
and Rigg (2004) and, more recently, with findings by Adena and
Myck (2014). They find that both persistent disability and
disability onset determines a lower chance of being socially
included in terms of poverty and social participation. These effects
are determined both because of the reduced working abilities of the
people with disabilities after the insurgence of disability and the
detrimental effects for household members engaged in caring
duties associated to disability.

Parodi and Sciulli (2008) find evidence that Italian households
with disabled members incur in a higher risk of income poverty
than households without disabled members and stress the role of
disability benefits to mitigate this disadvantage. Territorial
disparities between North-Centre and South of Italy also emerged.
Importantly, they find a role for the financial disadvantage of
household with disabled members connected to the lower
employment probabilities of spouses engaged in caring activities
of disabled members.

3 See Mitra et al. (2013) for a study on developing countries.
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Focusing on US, She and Livermore (2009) confirm that people
with disabilities show a higher poverty rate than people without
disabilities. The authors find the relative long-term poverty rates
among people with disabilities is much higher than short-term
poverty and stress the importance of considering a long-run
approach when investigating the socioeconomic condition of
disabled people.

Palmer (2011) reviewing the studies on poverty and disability,
stresses that examining the income poverty rate of people with
disabilities do not considering the additional expenses attributable
to disability may underestimate the disadvantage of disabled
people and their households.

In this vein, Davila-Quintana and Malo (2012), when
investigating the impact of disability on income poverty for Spain
adopt the disability-corrected equivalence scale suggested by
Kuklys (2005), which allows to account for extra-costs of
disability. At descriptive level, adjusting poverty measures for
disability increases their poverty rate between 17 and 24
percentage points, according to the number of disabled members in
the household, suggesting it is crucial to analyze poverty in
households with people with disabilities. By estimating a dynamic
probit model with endogenous initial conditions (Wooldridge
2005), the authors find that being disabled increases the probability
of being poor around 1 percentage point, while being disabled in
the first observed year increases the probability of being poor by 3-
4 percentage points, confirming the importance of adopting a long-
term view when studying disability and poverty.

Adopting a dynamic approach, Parodi and Sciulli (2012) study
the differences in low-income state dependence among Italian
households with disabled members, with transitory disability and
without disabled members. They find that state dependence in low-
income deciles is greater for household with disabled members, but
the difference tends to disappear when accounting for endogenous
initial conditions. The study confirms the greater risk of low
income for people living in the South of Italy, but the authors do
not find evidence of a greater disadvantage for people with
disabilities living in the South.
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More recently, in line with studies that stress the opportunity of
using a multidimensional measure of living standards, Parodi and
Sciulli (2019) investigates how the presence of disabled member(s)
affects the household risk of being socially excluded in Italy. The
social exclusion indicator suggested by Eurostat in the context of
the Europe 2020 strategy, considers three dimensions: income
poverty, low work intensity and material deprivation. When
uncovering the determinants of social exclusion, the authors find
that the presence of severely disabled member(s) increases the
probability of being socially excluded by 2.5%. In addition, they
find that genuine state dependence is greater for households with
persons with disabilities by about 20% in relative terms. In the
medium/long-term this may involve a higher risk of persistence in
social exclusion for people with disabilities and their households,
which is associated with several negative socio-economic
outcomes.

3. Data, Indicators and Descriptive Analysis

We use data from the EU-SILC survey, that is based on a
methodology and definitions that have been standardized across
most members of the European Union (Eurostat, 2010). The topics
covered by the survey

are living conditions, income, social exclusion, housing, work,
demographics, and education of individuals.

We select longitudinal data for Italy for the period 2015-2018.
Despite the items needed to calculate MD and MSD are available
for (some) European countries, we decided to explore the
interesting case of Italy for the reasons explained in the
Introduction (relatively high rates of material deprivation
especially for severely disabled individuals). We are interested in
exploring the effect of being disabled, by analysing different levels
of disability, on the probability of being materially deprived
according to both MD and MSD definition.

Regarding the indicators, the EU-SILC’s questionnaire inquires
about individual and household's capacity to conduct an acceptable
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or standard way of life within the country. Heads of household
answer a number of questions related to enforced lacks and
deprivations. The items completing the questions are listed in the
Appendix Table Al, which reports the items composing the
original material deprivation (MD) and those used in the more
recent indicator for material and social deprivation (MSD), the
variables’ code in the EU-SILC questionnaire, as well as their level
(household, hh, or individual, ind). From Table Al, we see that
there is an overlap of six household level items between the two
indicators, three household items are no more considered in the
MSD (items from 7 to 9), while this latter includes seven new
personal items, which refer to the personal and social dimension of
deprivation.

Table 1 reports the relevance of each item of MD and SMD by
disability level and for the total sample (columns 1-4), as well as
the material deprivation profiles (columns 5-7). These show how
each item of deprivation varies across the population subgroups
analysed (not disabled individuals, ND, disabled, D, and severely
disabled, SD), and are extremely useful in formulating the most
effective economic and social policies to combat deprivation.

We note that the category of SD is disadvantaged with respect
to all the items (with the partial exception of ‘have access to a
car/van for personal use’ and ‘afford a telephone’) compared to D,
and especially to ND. In terms of relevance, for the overlapping
items (from 1 to 6) we note a relatively high role of items ‘face
unexpected expenses’ and ‘afford one week annual holiday away
from home’ (0.367 and 0.439, respectively, for the total sample).
For the new items pertaining to personal and social dimension of
deprivation, we note a relatively high prevalence of the item
‘replace worn-out furniture’ (0.315, see Table 1).

As for material deprivation profiles, obtained as the ratio
between each item deprivation (by disability level, columns 1-3)
and the total deprivation (column 4), we report in bold the increase
by 1.5 times and more in the lack of each items, and of the total
MD and MSD. From Table 1, we note that the category of severely
disabled people suffered the most relevant worsening in terms of
lack of items (six items in bold, four pertaining to the new personal
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and social dimension of deprivation), as well material deprivation
according to both definitions. As a result, the risk of being
materially deprived for severely disabled people slightly worsen
with the more recent definition, as it increases from 1.441 to 1.484.
All in all, these statistics suggest that the already disadvantaged
category of severely disabled individuals do not improve their
living standards’ conditions according to the more inclusive and
recent definition of material deprivation. This might capture the
attention of policy makers.

Table 2 reports the descriptive statistics for the variable used in
the econometric analysis through the overall period examined. We
select individuals aged 16 years or over (for which it is possible to
calculate our indicators of interest) over the 2015-2018 period and
we obtain a sample of 53,691 observations. The dependent
variables are MD and MSD, and we note that MD rate is 15.1%,
while MSD rate is 11.1% on average during the period analysed.*
As for the effect of disability, the EU-SILC survey (variable
PHO030) provides information on disability status based on a
question about limitations in daily activities that arise due to health
problems: ‘Has the respondent had limitations in activities people
usually do because of health problems for at least the last six
months?” Respondents were asked to assess their own health
(perceived health) by choosing between three levels of severity: 1.
Yes, severely limited; 2. Yes, limited; 3. No, not limited. This
variable enables us to distinguish among individuals with severe
activity limitations (10.2% of our sample, see Table 2), those with
some limitations (26.9 %), and those with no limitations due to
health problems and therefore to identify different severity levels
of disability (62.9%).

4MD and MSD rates calculated on our sample differ from the official statistics
published by the Eurostat (for details, see
https://ec.europa.eu/eurostat/web/income-and-living-conditions/data/database)
for reasons due to the structure of the longitudinal data (partial overlap and
rotation of the sample) as well as for the fact that Eurostat statistics are calculated
on cross-section data. Nonetheless, figures are similar and, most importantly,
show the same trend.

14



We add household controls for gender of the head of household,
age groups (less than 25, 25-34, 35-44, 45-54, 55-64, more than
64), and three educational variables defined according to
UNESCO’s International Standard Classification of Education
(ISCED). The EU-SILC distinguishes among lower secondary
education (ISCED 0-2), upper secondary education (ISCED 3), and
post-secondary or tertiary education (ISCED 5-7). We note that
more than 80% of the head of household is low or middle educated,
while only the remaining 17.9% is highly educated. We add
household controls for marital status, single persons, presence of
children 0-15 years old, homeowner, very low work intensity.
Work intensity is calculated at the household level as “the number
of months that all working age household members have been
working during the income reference year as a proportion of the
total number of months that could theoretically be worked within
the household.”™ The very low work intensity is a dummy variable
equals to one for persons living in households where the members
of working age worked up to 20 % of their total potential during
the previous 12 months. This is an important indicator for social
exclusion according to Europe 2020 strategy, renewed also by the
latest Europe 2030 targets.S

We also control for households composed by only retired
people, to disentangle the relation/association between the elderly
segment of the population (65 years old and older) and the severity
of material deprivation. Notably, age of the head of household,
marital status, presence of children, homeowner, and the control
for households composed by only retired people are the variables
used to parameterize the potential correlation between the
individual/household effect and the right-hand side variable

> For a detailed explanation, see the FEurostat website:

https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=EU_statistics_on_income_and_living_conditions_(E
U-SILC)_methodology_-
_definition_of_dimensions#Work_intensity_of_the_household.

6 For details, see https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Glossary:Persons_living_in_households_with_low_w
ork_intensity
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according to the technique proposed by Rabe-Hesketh and
Skrondal (2013), as explained in Section 4.

Finally, we include dummy variables for the NUTS1 level to
account for structural geographical features of the phenomena
under investigation, and yearly dummy variables.

Profiles of material
Item relevance

deprivation
Ttems ND D SD  Total  ND D SD
1 Face unexpected expenses 0.339 0.389 0.474 0367 0923 1.059 1.291
2 Afford one week annual holiday 0.380 0.496 0.627 0439 0867 1130 1430

away from home

Avoid arrears (in mortgage rent, utility
3 bills 0.066 0.068 0.100 0.070  0.942 0.966 1.416

and/or hire purchase instalments)

4 Afford a meal with meat, chicken, fishor 0102 0.146 0.172 0.122 0839 1203 1418
vegetarian equivalent every second day

Afford keeping their home adequately
5 0.128 0.164 0203 0.146 0.878 1.123 1.388
warm

6 Have access to a car/van for personal use 0.026 0.020 0.025 0.024 1.072 0.824 1.029

7 Afford a washing machine 0.002  0.002 0.003 0.002 0.982 0.791 1.622
8 Afford a colour TV 0.001  0.002 0.004 0.002 0.784 0.937 2.385
9 Afford a telephone 0.004 0.004 0.004 0.004 1.045 0.940 0.895
10 Replace worn-out furniture 0.205 0272 0374 0315  0.651 0.864 1.187

Replace worn-out clothes with some new
11 0.071 0.101 0.138 0.086 0.819 1.170 1.606
ones

12 Have two pairs of properly fitting shoes 0.025 0.031 0.049 0.029 0.852 1.064 1.683

Spend a small amount of money each

13 week 0080 0.111 0.143 0096 0841 L1161 1502
on him/herself (“pocket money”)
14 Have regular leisure activities 0.112 0.134 0.172 0.125  0.900 1.077 1.378

Get together with friends/family for

15 a drink/meal at least once a month 0.062 0.072 0.110 0.070  0.887 1.029 1.568
16 ~ Have an internet connection 0.042  0.047 0.062 0.046  0.925 1.027 1.356
MD 0.154 0.195 0253 0.176  0.876 1.107 1.441
MSD 0.111 0.151 0.194 0.131 0.847 1.156 1.484

Table 1: Weighted items’ relevance and profiles of material
deprivation by disability level
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Mean Std Dev.

Material deprivation time t

0.151 0.358
Material and social deprivation
time t 0.111 0.314
Disability

Not disabled 0.629 0.483

Some activity limitations 0.269 0.443

Severely disabled 0.102 0.303

HH female 0.343 0.475

HH aged less than 25 0.014 0.117

HH aged 25-34 0.089 0.284

HH aged 35-44 0.168 0.374

HH aged 45-54 0.247 0.431

HH aged 55-64 0211 0.408

HH aged more than 64 0272 0.445

HH low educated 0.412 0.492

HH middle educated 0.410 0.492

HH highly educated 0.179 0.383

HH married 0.611 0.487

Single 0.193 0.394

Children aged 0-15 0.216 0.412

Homeowner 0.767 0.423

Low work intensity 0.369 0.483

Only retired 0.269 0.444

North-West 0.263 0.440

North-East 0.236 0.425

Centre 0.254 0.435

South 0.247 0.431
Observations 53691

Table 2: Descriptive statistics

4. Econometric Analysis

The quantitative analysis on how disability affects material
deprivation has been carried out using a dynamic setting which
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allows to account for the underlying structure of the material
deprivation phenomenon.

Our empirical strategy accounts for persistence in material
deprivation in various ways; we control for observable factors
determining lasting trap-effect in disadvantaged positions and
model unobserved heterogeneity by introducing an individual
specific random effects term. In addition, by exploiting
longitudinal information from our dataset we are able to account
for the initial conditions problem and, then, obtain an unbiased
estimate of the (genuine) state dependence parameter, which
returns a measure on how current material deprivation affects the
probability of being materially deprived in the future. Once all
these critical aspects have been controlled for, we are confident the
estimate of the disability variable coefficients would be accurate
enough.

The estimation method is inspired by the Heckman approach
(1981) which allows for possible endogeneity between initial
conditions and (time-invariant) unobserved heterogeneity.
Specifically we rely on the simpler solution offered by Wooldridge
(2005) which tackles the initial conditions problem using an
alternative conditional maximum likelihood (CML) estimator. It
considers the distribution conditional on the value in the initial
period and include the Mundlak’s approach (1978) to relax the
assumption of independence among unobserved heterogeneity and
other covariates. In addition, as the Wooldridge’s method may
produce biased estimations of genuine state dependence in case of
short panels (Akay, 2012) we definitively rely on the technique
proposed by Rabe-Hesketh and Skrondal (2013). In this regard,
Rabe-Hesketh and Skrondal (2013) propose a solution that consists
of including as an additional regressor in the auxiliary model the
initial period of time-varying explanatory variables, with the aim
of reducing the substantial finite sample bias..

By assuming error terms are normally distributed, we estimate
a correlated random effects probit model with endogenous initial
conditions and apply it to two alternative indicators of material
deprivation. The two alternative indicators consist in the classical
material deprivation indicator defined in the context of Europe
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2020 strategy, and the material and social deprivation indicator
suggested by Guio et al. (2017).

Let us define y; as the individual material deprivation status
which, in turn, indicates material deprivation (MD) and material
and social deprivation (MSD) of individual i = 1...n at time ¢ =
1...T. According to method proposed by Rabe-Hesketh and
Skrondal (2013), we assume that material deprivation is described
by the following benchmark model:

Vit = Wyyie—1 + adie + Bxie + 6z + a; + uye > 0} (N

where y;.; is the lagged material deprivation status, d; is a set of
dummy variables indicating the disability level and region;
indicates the region of living. x; and z; are vectors of strictly
exogenous time-variant and time-invariant (respectively)
individual and household characteristics. y is the (genuine) state
dependence parameter, « is a set of parameters which define the
relationship between disability and material deprivation, S and ¢
are sets of parameters to be estimated. Finally, a; and u;
respectively represent the unobserved time-invariant individual-
specific random effects and the idiosyncratic error term; we assume
that these are normally distributed and that p; is not serially
correlated.

For both equations, the conditional densities of the individual-
specific random effects are specified via the following auxiliary
model:

a; = 0y + 611 + 0,d; + 03%; + 04d;; + Osxi5 + (2

where y; is the initial poverty status and X; is a set of time-averaged
time-variant control variables calculated from periods 2 to T, x;4 is
a set of initial values of time-varying covariates and 6 are
parameters to be estimated.

The model is estimated for the entire sample and, successively,
for specific subgroups identified according to the following
characteristics: region, education, age, and gender of the head of
household, household type and work intensity.
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Finally, with the aim of making easier the interpretation of
estimation results we compute and report average marginal effects
(AME), since estimated coefficients just allow to describe the sign
of the relationship but are inappropriate to determine the magnitude
of the impact between outcome and explanatory variables.

5. Results

In the current Section, we discuss the main findings for the
estimates of our benchmark model (Section 5.1), as well as the
results from the estimates by subgroup (Section 5.2) with the aim
of identifying the profile of disadvantage in Italy, with a particular
attention to material deprivation and disability.

5.1 Benchmark model

We followed the Rabe-Hesketh and Skrondal (2013) framework
to provide an analysis of the role of disability for living standards
by using two material deprivation indicators, which are MD and
the more recent measure MSD that includes also a personal and
social interaction dimension of deprivation (see Section 3). This
approach enables us to investigate and compare the role of material
deprivation state dependence and (observed and unobserved)
heterogeneity between the two indicators. Table 3 reports the AME
for both MD (column 1) and MSD (column 2).

From the top panel of Table 3, we note evidence of state
dependence and a role for initial conditions for both indicators.
While state dependence is positive, significant, and of the same
magnitude, initial material deprivation seems more an issue for MD
compared to MSD (9 percentage points, pp., and 6.1 pp.,
respectively). First, the role for the initial deprivation status
indicates there is a significant correlation between the initial
conditions and the unobserved heterogeneity. This pinpoints the
importance of adopting a method dealing with initial conditions
problems and the role of confounding factors to correctly evaluate
the role of state dependence. An additional interpretation provided
by the literature for poverty (e.g. Ayllén 2015) that can be extended
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to material deprivation as both are indicators of social exclusion,
suggests that reading jointly the estimates of past and initial
material deprivation allows to shed light on the evolution of the
trapping role of previous material deprivation status. Whether the
coefficient associated to lag material deprivation is smaller than
that associated to initial material deprivation, this should be
indicative of the fact that the trapping effect of previous material
deprivation status increases overtime. This is the case of our results
for both indicators. Nonetheless, we note that the difference
between the AMEs for lag and initial conditions is relatively high
for MD compared to MSD. Notably, this suggests that the
scarring/trapping effect associated with MD tends to increase more
rapidly over time with respect to the one associated with MSD.

We now consider our variables of interest, which summarize the
relation between two different levels of disability and the two
material deprivation indicators. For both levels, as expected, we
find a positive association between disability and material
deprivation, which increases with the severity of disability. By
comparing the indicators, we see that the effect of disability is
relatively higher in magnitude for MD for both the degree of
disability (3.7 pp. compared to 1.8 pp for some activity limitations,
5.2 pp. compared to 4.7 pp. for severe disability). However, the
difference for moving from some limitations to severe limitations
is higher for MSD. The correlation between disability and material
deprivation, therefore, confirms the strand of literature that focuses
on the extra-costs of disability (e.g., Zaidi and Burchardt, 2005,
Morciano and Hancock, 2014, Mitra et al., 2017). This latter
suggests that persons with disabilities have special/additional
consumption requirements, which involve a specific expenditure
allocation, which, in turn, would be detrimental for basic
consumption, determining a lower living of standards (here
measured by material deprivation).

Looking at the household level characteristics, specifically at
the characteristics of the head of household, from Table 3, we note
that gender does not exert a role on material deprivation. For age,
we see that is not significant for MD, while there is a significant
and positive association between age and MSD. This might suggest

21



that personal and social interactions deprivations (for details on the
items, see Table 1) penalizes older people, as heads of household
aged less than 25 are relatively less disadvantaged compared to
older heads of household.

We find a role for education in reducing the risk of both
deprivations, and this is in line with the existing literature on
material deprivation and, more in general, on social exclusion (see,
for instance, Addabbo et al., 2015, Parodi and Sciulli, 2019, Fabrizi
and Mussida, 2020). As for marital status, while being married
reduces the risk of material deprivation, the opposite is true for
single. The literature found a positive association between being
single and the risk of poverty (i. e. Gornick, and Jéntti, 2013,
Scherer and Grotti, 2014, and Atkinson et al., 2017), here we add
evidence for material deprivation. The presence of children aged
0-15 is not significant for both indicators, as well as the control for
household composed by only retired people, while being
homeowner reduces MD (by 4.6 pp.) only.

We find that low work intensity is positively associated with
both the measures of material deprivation considered. This
confirms the existing literature and evidence on the role of labour
market/employment. Ayllén and Gabos (2017), for instance, show
that the attachment to the labour market of household members is
one of the main factors affecting household income and therefore
the risk of income poverty and material deprivation (Fusco et al.
2010; Oxley et al. 2000). Joblessness or precarious work
arrangements of a household’s members, that would imply
working less intensively, may increase the risk of social exclusion.

All in all, our findings suggest a role for true state dependence
and a scarring/trapping effect associated with the standard MD
indicator that tends to increase more rapidly over time with respect
to the one associated with MSD. This suggests the presence of
extra-costs of disability that reduce the living of standards, as
measured by material deprivation. Finally, we find that (high)
education and (full-time) employment are protective factors
against the risk of both material and material and social
deprivation.
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MD MSD

AME s.e. AME s.e.
MD time t-1/MSD time t-1 0.037 0.007 ok 0.035 0.004 ok
MD time 1/MSD time 1 0.090 0.006 ok 0.061 0.004 ok
Disability
No disability base-category
Disability 0.037 0.006 ok 0.018 0.004 ok
Severe disability 0.052 0.011 ko 0.047 0.008 ok
Covariates
HH female -0.001 0.004 0.003 0.003
HH aged less than 25 base-category
HH aged 25-34 -0.001 0.025 0.077 0.018 ok
HH aged 35-44 -0.023 0.027 0.060 0.019 ok
HH aged 45-54 -0.010 0.027 0.058 0.019 ok
HH aged 55-64 -0.005 0.028 0.043 0.020 ok
HH aged more than 64 -0.037 0.032 0.051 0.023 o
HH low educated base-category
HH middle educated -0.051 0.004 ik -0.036 0.003 ok
HH highly educated -0.096 0.006 ik -0.076 0.006 ok
HH married -0.027 0.020 -0.039 0.014 ok
Single 0.018 0.006 ok 0.019 0.005 ok
Children aged 0-15 -0.021 0.019 0.013 0.013
Homeowner -0.046 0.024 * -0.021 0.018
Low work intensity 0.035 0.006 ok 0.034 0.004 ok
Only retired 0.035 0.023 -0.019 0.016
Regions
North-West base-category
North-East -0.010 0.005 wE -0.004 0.003
Centre 0.008 0.005 * 0.010 0.003 ok
South 0.079 0.006 ok 0.065 0.004 ok

Table 3: AME for material deprivation (MD) and material and
social deprivation (MSD)
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5.2. Subgroups analysis

In this Section, we offer an additional exercise to explore the
relation between disability and material deprivation for specific
and important population subgroups, suggested by the individual
and household characteristics used in our benchmark model. Table
4 reports the AME (by population subgroup) for both MD (columns
1-3) and MSD (columns 4-6) for both categories of disabled people
that are some activity limitations and severe activity limitations.
The aim of this exercise is to identify the population subgroups that
deserve more attention from the policy makers. Specifically, we
refer to region, education, age and gender of the head of household,
household type, and household work intensity.

From the top panel of Table 4, we see the estimates by region
of residence. The AME are all positive thereby suggesting a
positive association between disability and the deprivation
measures considered. For MD, for disabled with some activity
limitations, the magnitude of the disadvantage with respect to not
disabled is relatively high in the North-West of Italy with respect
to not disabled individuals (+ 5 pp.). As for severe disability levels,
the difficulty is relatively high in the South (+9.4 pp.). For MSD
we note relatively low penalization for all the population subgroups
analysed with the partial exception of severely disabled people
living in the Centre (+ 6.3 pp.).

As far as educational attainment levels are concerned, we find
that such an exercise by subgroup enables us to definitely confirm
the protective role of education, especially of high education
(tertiary education and over), against the risk of material
deprivation. While the AME for the categories of low and middle
educated disabled are positive and significant, we do not find a
significant effect for highly educated. Indeed, among highly
educated we find that only the category of disabled individuals with
some activity limitations increases its risk of MD (by 2.4 pp.) with
respect to individuals without activity limitations.

From the third panel of Table 4, we note a not clear relation
between younger head of household (aged 16-34) and material
deprivation. For the other subgroups investigated, with head of
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household aged 35 years and over, the association is positive.
Notably, the magnitude of such a relation is relatively high for 55-
64 years of age. This might be partly due to the fact that, in the pre-
retirement age class, an episode of disability might force
individuals in this age range to leave the labour market without
having acquired pension rights. The reduction in magnitude for
head of household aged over 65 might be due to the compensative
role of pensions on living standards.

As for gender of the head of household, we see a positive
association for both genders, relative high for female with severe
activity limitation. We can speculate on the fact that female head
of households are quite often single household and/or single-parent
households, and therefore the caring activities associated with
disability might hit more such a type of household.

Looking at the household type, we note a relatively high risk of
deprivation for single individuals with severe activity limitations
(+ 13.7 pp. for MD, and + 10.8 pp. for MSD). Finally, we see that
disabled individuals with low work intensity have a relatively high
risk of deprivation, especially whether affected by severe activity
limitations (+ 6.9 pp. for MD, and + 6 pp. for MSD), with respect
to non-disabled people.

Overall, these additional estimates enables us to pinpoint the
population categories more exposed to the risk of deprivation that
might capture the attention of policy makers. Among disabled
individuals, especially those affected by severe activity limitations,
we see an important disadvantage for low educated, elderly people,
female head of households, single, and those living in household
with low work intensity.
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MD MSD
Characteristics Groups Disability level AME s.e. AME s.e.
s cahili EE stk
North-West Disability 0.050 0.013 0.016  0.006
Severe disability  0.036  0.010 * 0.033  0.014 **
North-East Disability 0.031 0.011 0.008  0.005
. Severe disability  0.059  0.021 ¢ 0.039 0.014 ***
Region
Disability 0.033  0.011 *** 0.013 0.007 *
Centre
Severe disability  0.021  0.017 0.063  0.017  ***
Disability 0.036 0.015 ** 0.037 0.013  #**
South
Severe disability  0.094  0.026  *  (0.055 0.022 **
isabili ok ok
HH low educated Disability 0.063  0.011 0.023  0.009
Severe disability  0.079  0.018 *** 0.064 0.015 ***
Education HH medium educated Disability 0.018  0.009 0.024  0.006
Severe disability  0.040  0.017 ** 0.059 0.015 #**
1 111 Kok
HH highly educated Disability 0.024  0.012 0.001  0.003
Severe disability  0.024  0.023 0.002  0.004
HH aged 16-34 Disability 0.008  0.026 0.027  0.019
Severe disability -0.063  0.031 **  -0.005 0.026
1 111 Kk Kok
HH aged 35-54 Disability 0.024  0.010 0.014  0.007
Age Severe disability  0.037  0.020 * 0.036 0.015 **
HH aged 55-64 Disability 0.055 0.013 0.034 0.010
Severe disability  0.094  0.027 *&  0.061 0.021 ***
s cahili stk ok
HH aged over 65 Disability 0.044 0.010 0.015  0.007
Severe disability  0.064  0.016  *** (0.053 0.012 ***
HH female Disability 0.022 0.010 0.014  0.007
Severe disability  0.084  0.021 **  (0.081 0.017 ***
Gender
isabili ok ok
HH male Disability 0.046  0.008 0.022  0.005
Severe disability  0.038  0.012  **+ (0.033  0.009 ***
. Disability 0.047 0.017 *** 0.029 0.011 #***
Single
isabili ok ok
HH type Severe disability  0.137  0.034 0.108  0.027
. Disability 0.035  0.007 ***  0.017 0.004 H*
No single
Severe disability  0.037  0.011 *** 0.036  0.008 ***
Work intensity Low work intensity Disability 0.040 0010 0.021-0.007
Severe disability  0.069  0.016 _*  0.060 0.013 ***
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. . Disability 0.032  0.008 *** 0.017 0.005 ***
No low work intensity

Severe disability  0.031  0.014 ** 0.035  0.011  ##**

Table 4: Estimates by population sub-groups

6. Conclusion and Policy Implications

We estimate a dynamic correlated random effects probit model
with endogenous initial conditions and apply it to explore the role
of disability for living standards as measures by two alternative
indicators of material deprivation in Italy during the period 2015-
2018.

Our results suggest a similar role for true state dependence for
both deprivations, while the scarring/trapping effect associated
with the standard MD indicator tends to increase more rapidly over
time with respect to the one associated with MSD.

Disability increases the risk of material deprivation. The
presence of household member(s) with some limitations increases
the risk by 1.8%-3.7% (according to the MD and MSD indicators,
respectively), while the impact raises up to around 5% in case of
severe limitations for both indicators. This confirms the
disadvantage of people with disabilities and their households and
may suggest the presence of extra-costs of disability that reduce the
living of standards.

We also find that (high) education and (full-time) employment
are protective factors against the risk of both material and material
and social deprivation.

The additional estimates by population subgroups enable us to
pinpoint the population categories more exposed to the risk of
deprivation, that are the profiles of disadvantage, that might
capture the attention of policy makers. Among disabled
individuals, especially those affected by severe activity limitations,
we see an important disadvantage for low educated, elderly people,
female head of households, single, and those living in household
with low work intensity.
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Our results offer some points of reflection resulting in policy
implications. From a general perspective, policies favoring the
social participation of individuals may mitigate the intensity of
trapping-effect associated to experiencing material deprivation. In
addition, our findings emphasize the importance of promoting
higher levels of education and work intensity to prevent the risk of
incurring in material deprivation, including the social one.
Focusing on people with disabilities, policies aimed at mitigating
material deprivation should be addressed with specific attention to
people with severe disability. In this context, the role of social
participation may play a specific role to mitigate the material
deprivation of people with disabilities, especially those with some
limitations. The sub-groups analysis stresses the importance of
achieving high education to prevent material deprivation in
households with disabled members. Households with disabled
members characterized by older or female heads, singles, and by
low-work intensity are subjected to a greater risk of material
deprivation. This suggests that disability tend to worsen living
conditions of households that are usually disadvantaged in the
Italian society, apart the presence of disabled members. Thus,
policies aimed at supporting people with disabilities should pay
attention specific attention to some key-characteristics of the
households to avoid that disability determines an additional
disadvantaging effect.
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Appendix

MD s
Variable | concept MSD concept
Items code (2014) Level
(2009)
1 Face unexpected expenses HS060 X X hh
5 Afford one week annual holiday HS040 X X hh
away from home
Avoid arrears (in mortgage rent, HSO011
3 | utility bills and/or hire purchase X X hh
instalments) HS031
Afford a meal with meat, chicken,
4 | fish or vegetarian equivalent every HS050 X X hh
second day
5 Afford keeping their home HHO050 X X hh
adequately warm
6 Have access to a car/van for personal HS110 X X hh
use
7 | Afford a washing machine HS100 X hh
8 | Afford a colour TV HS080 X hh
9 | Afford a telephone HS070 X hh
10 | Replace worn-out furniture HDO080 X hh
1 Replace worn-out clothes with some PD020 X ind
new ones
12 Have two pairs of properly fitting PD030 X ind
shoes
Spend a small amount of money
13 | each week on him/herself (“pocket PD070 X ind
money”)
14 | Have regular leisure activities PD060 X ind
Get together with friends/family
15 | for a drink/meal at least once a PDO050 X ind
month
16 Have an internet connection PD080 X ind

Table Al: Definition of the items used for MD and MSD
calculation in the EU-SILC survey
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