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Abstract

We investigate the relative importance of the socioeconomic characteristics of households
associated with the risk of material and social deprivation. The methodology is based on
sequential R? decomposition and cluster analysis approaches, applied to 27 European
countries in 2023. Household data come from the European Union Statistics on Income
and Living Conditions survey. Our analysis of relative importance reveals that household
disposable income accounts for approximately 20% of the variance in deprivation on
average, meaning that the remaining 80% of the variability is explained by non-monetary
factors. Among the key non-monetary factors, we identify household composition, educa-
tion, and age. Finally, our cluster analysis suggests that while the Nordic welfare regime
is relatively effective in reducing material and social deprivation, further efforts are needed
across the rest of Europe. Governments should take the relative importance analysis into
account when considering potential measures to decrease the number of factors associ-
ated with the risk of deprivation. This latter suggests the need for integrated interventions,
encompassing housing, care services, education, and labor market participation.
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1 Introduction

The 2030 Agenda for Sustainable Development, adopted by the United Nations Member
States in 2015, provides a shared blueprint for peace and prosperity for people and the planet,
now and in the future. At its heart are the 17 Sustainable Development Goals (SDGs), which
are an urgent call for action by all countries - developed and developing - in a global part-
nership. They recognize, by strengthening the previous Europe 2020 strategy, that ending
poverty and deprivation must go hand-in-hand with strategies that improve health and edu-
cation, reduce inequality, and spur economic growth — all while tackling climate change and
working to preserve our oceans and forests (United Nations, 2015). One of the indicators
used by Eurostat to monitor social exclusion is severe material deprivation, together with at-
risk-of poverty, and very low work intensity (European Commission, 2014). The literature
on (individuals or) households’ deprivations defines the phenomenon as having multidimen-
sional aspects (see Ayala et al., 2011; Dudek & Szczesny, 2021; Fabrizi et al., 2023; Whelan
& Maitre, 2012) not only based on income or financial conditions, but more generally based
on enforced lacks that keep the quality of life of each individual not acceptable (compared to
national standards). In addition, a strand of this literature discusses the validity of the indica-
tors that the European Commission approved to monitor deprivation, and which resulted in
an update of collected information at the individual and household levels, in 2014 (see Fab-
rizi et al., 2023; Guio et al., 2012, 2017, 2016), producing a new indicator tracing additional
social aspects of deprivation and standard of living, i.e. the material and social deprivation
indicator (MSD). The material and social deprivation indicator is the variable of interest
in our analyses. The present paper takes a comparative perspective on European countries
with observable data on material and social deprivation; however, it offers some novelties.
First, considering material and social deprivation as a multifaceted phenomenon, this work
highlights the heterogeneous importance of socioeconomic household factors in explaining
cross-country variability (for a discussion on integrating micro and macro-level factors on
poverty see, e.g., Brady et al., 2009). In this respect, an OLS estimation of a linear-proba-
bility model provides evidence on the socioeconomic characteristics of the household con-
nected with deprivation for each European country. This analysis enables us to calculate the
relative importance of each regressor in explaining the model variance for each country. The
reason why socio-economic factors have different importance at explaining material depri-
vation in each country may trace back to the sociological concept of social stratification
within each country, as will be explained in the Literature section, as well as how sensitive
and decisive are policies to reduce material deprivation and poverty. Second, for robust-
ness check, we also apply a logit model to the dichotomous dependent variable, estimating
the coefficients through a maximum likelihood approach. Third, a hierarchical clustering
applied to the relative importance of the regressors of each country allows identifying two
main clusters of countries, that is two large ‘macro-regions’ with clearly different patterns
for socioeconomic characteristics related to material and social deprivation. These statistical
results have important policy implications at the European level.

The paper is structured as follows. Section 2 offers a review of the literature. Section
3 describes the data and indicators. Section 4 sketches the methodology. In Section 5, we
report our results: Section 5.1 comments on the findings for the relative importance analysis,
Section 5.2 reports on the cluster analysis, while Section 5.3 discusses the findings. Section
6 offers some concluding remarks and policy implications.
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2 Literature Review

There exists a strand of literature that is relatively policy oriented, by investigating the phe-
nomenon of deprivation from a comparative perspective, especially after the great economic
recession (see, e.g., Mussida et al., 2023) and related to the socioeconomic characteristics of
individuals and households, under a deprivation condition (see Layte et al., 2001; Mussida
& Parisi, 2021; Nolan & Whelan, 2010; Whelan et al., 2004). Many scholars concentrated
on national solutions to deprivation, discussing social assistance programs, public health
provision, and the setting of general welfare regimes that shape the consequences of long-
term unemployment (see Israel & Spannagel, 2019; Layte et al., 2001). However, Nelson
(2012) shows that about 29% of the variation in material deprivation can be explained by
country differences. Verbunt and Guio (2019), as well, find a role for countries in explaining
deprivation. They use the Shapley decomposition method to compare the relative contribu-
tion of independent variables at the household and country level to the variance within and
between countries in income poverty and severe material deprivation in 2012. Their findings
suggest that household-level socioeconomic characteristics explain 32% of the severe mate-
rial deprivation within the country. They also find that one-third of the total unexplained
variance in the risk of severe material deprivation is located at the country level.

Barcena-Martin et al. (2014), instead, investigate to what extent differences in individual
characteristics and country-specific factors can explain country differences with respect to
material deprivation levels in 28 European countries in 2007 (before the great recession).
Their results suggest that country-specific factors seem to be much more relevant than indi-
vidual effects in explaining country differences in material deprivation.

There is also literature that elaborates on the determinants of the probability of falling
into material deprivation (across countries). Among the main socioeconomic characteris-
tics, the evidence suggest gender (Notten & Guio, 2021); age (see Barcena-Martin et al.,
2014; Dudek & Szczesny, 2021; Guio & Van den Bosch, 2020); age and number of children
(Provencher & Carlton, 2018); health status, (Bediik, 2018); the disability of any household
member (e.g., Dudek & Szczesny, 2021; Guio & Van den Bosch, 2020); education (see all
above-cited papers, including Whelan et al., 2002); household’s structure (Dudek & Szcz-
esny, 2021; Papadopoulos & Tsakloglou, 2016); the presence and number of children in the
household (Boarini & d’Ercole, 2006; Dewilde, 2008; Tsakloglou & Papadopoulos, 2002);
home tenure status (Barcena-Martin et al., 2014); country of birth (Busetta et al., 2016);
labor market features, such as work intensity (de Graaf-Zijl & Nolan, 2011; Figari, 2012;
Hallerdd et al., 2006) or employment type (see, e.g., Barcena-Martin et al., 2014); and mac-
roeconomic factors, such as welfare regimes and labor market institutions (e.g., Alper et al.,
2020; Nelson, 2012; Nolan & Whelan, 2010).

The theoretical framework at the base of social stratification posits that individuals and
households are embedded in hierarchical structures based on income, education, occupa-
tion, and social capital. These structural positions influence access to resources, opportuni-
ties, and exposure to deprivation (see, e.g., Marquis et al., 2025). Lower socioeconomic
status households are more vulnerable to both material hardship (e.g. inability to afford
basic goods) and social exclusion (e.g. limited participation in social life). Socioeconomic
household factors can trigger cycles of deprivation, leading to cumulative disadvantage and
country heterogeneity (Budria et al., 2025). Moreover, social protection expenditure is very
heterogeneous across European countries, being relatively higher than the EU average in
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Northern countries, and lower in the rest of the countries (Leventi et al., 2021; Notten &
Guio, 2021).!

Although our research relies on the suggestions of the existing literature, in terms of
choice of main socioeconomic factors, it adds novelty in two ways. The first contribution
is the assessment of the weight of monetary and non-monetary factors in explaining MSD
through a sequential R2 decomposition approach. The second novelty is that this analysis
provides governments with a clear framework for policy interventions, prioritizing areas
according to the established relative importance, in a recent period sufficiently distant from
economic crises. At the European level, it is also clear that funds should be allocated to
improve the condition according to the two emerging clusters, with the northern cluster
suffering less on average from deprivation compared to the rest of Europe, but for different
reasons, as discussed in Section 5.

3 Data and Indicators

We use data from the cross-sectional sample of the European Union Statistics on Income
and Living Conditions (EU-SILC) survey. The survey is carried out in all Member States of
the European Union and some additional countries by the corresponding National Institute
of Statistics using harmonized questionnaires and survey methodologies (Eurostat, 2010).
We consider the year 2023 and explore all available twenty-seven European countries, that
are: Austria, Belgium, Bulgaria, Cyprus, Czechia, Germany, Denmark, Estonia, Greece,
Spain, Finland, France, Hungary, Ireland, Italy, Lithuania, Luxembourg, Latvia, Malta, the
Netherlands, Norway, Poland, Portugal, Romania, Sweden, Slovenia, and Slovakia. Our
sample includes all households, and the household is our unit of analysis. Our variable of
interest is the indicator of material and social deprivation. This score is based on 13 selected
deprivations (items) defined at the individual or household level. Individual items come
from a questionnaire filled out by each adult in the household; questions on household
items are included in the household questionnaire (filled out by a reference person for each
household). Each item is based on the idea of an enforced lack, so an individual/household
is deprived with respect to an item if it cannot afford the specific good (and not for other
reasons based on preferences; see Guio & Van den Bosch, 2020) or is not capable of the
specific social activity/interaction (Guio et al., 2017, 2016). Given that material and social
deprivation is measured at the household level, the indicator itself includes the household-
level items and the sum of individual-level items of the household components. According
to the Eurostat guidelines, an individual is defined as materially and socially deprived if
she/he lives in a household which suffers from a lack of at least 5 (out of 13) items. The
complete list of items is provided in Table 1.

Table 2 shows the weighted descriptive statistics of the variables used in our analyzes
for all countries, while Table 1A in the Appendix reports the statistics by country. We con-
sider household characteristics. The choice of variables was guided by the determinants of
MSD mainly suggested in the available literature (discussed in Section 2). Our dependent
variable is the material and social deprivation indicator, which is a dummy variable that

!'Social protection expenditure includes benefits for disability, sickness/health care, old age, survivors, fam-
ily/children, unemployment, housing and social exclusion. See Eurostat, 2025, https://ec.europa.cu/eurostat/
databrowser/view/spr_exp_type/default/table?lang=en.
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Table 1 Items in the material and social deprivation indicator (EU-SILC)

# items Var code

1 Face unexpected expenses HS060

2 Afford one week annual holiday away from home HS040

3 Avoid arrears (in mortgage rent, utility bills and/or hire purchase instalments) HSO011 HS031
4 Afford a meal with meat, chicken, fish or vegetarian equivalent every second day =~ HS050

5 Afford keeping their home adequately warm HHO050

6 Have access to a car/van for personal use HS110

7 Replace worn-out furniture HDO080

8 Replace worn-out clothes with some new ones PD020

9 Have two pairs of properly fitting shoes PD030

10 Spend a small amount of money each week on him/herself (“pocket money”) PDO070

11 Have regular leisure activities PD060

12 Get together with friends/family for a drink/meal at least once a month PDO050

13 Have an internet connection PDO080
Table 2 Weighted descriptive statistics

Variable Mean St. Dev.
material and social deprivation 13.0 34.0
head of household age 48 19
head of household female 37.4 42.4
head of household primary educated 21.8 40.8
head of household secondary educated 42 49.4
head of household tertiary educated 36.2 47.05
wi

Low/medium WI 20.9 40.7
High Wi 56.9 51.3
Out of age 222 41.5
home ownership 80.0 40.0
household size 2.88 1.45
# elderly in the household 0.78 1.03
# disabled in the household 0.72 0.95
# temporary workers in the household 0.15 0.42
(log) equivalized household income 9.76 0.79
household type

one person 17.0 35.1
single parent 3.9 21.2
couple without children 28.7 45.1
couple with children 31.5 47.1
other household type 18.9 39.7
Observations 409,736

Note: Values are expressed as % share of households, except for age (years), household size, #elderly,
#disabled, #temporary (count), log income

Source: Authors’ calculations on 2023 cross-sectional EU-SILC data
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equals 1 for a materially and socially deprived household, 0 otherwise. From Table 2, we
note that 13% of the total European population was materially and socially deprived in
2023. From Table 1A , we note that there is lot of heterogeneity in the MSD rates across
countries, ranging from percentages around 2% in the Nordic countries to figures higher
than 30% in Bulgaria and Greece (38% and 33%, respectively). Regarding household-level
characteristics, we include the (log of) equivalized household disposable income (dispos-
able household income divided by the equivalence scale).? Equivalized income is the total
disposable household income (after taxes and social transfers) divided by an equivalence
scale that gives weight to each person in the household. The scale coincides with the modi-
fied OECD scale. Then we consider home ownership, the number of elderly, disabled, and
temporary workers in the household, the size of the household, and the type of household.
As for home ownership, from Table 1 A we see some countries’ specificities, i.e. the share of
homeowner ranges from 55% in Germany to 97% in Romania. For the type of household,
we rely on five categories derived by merging the 13 categories in the EU-SILC for house-
hold type (HX060 code): one person household, single parent, couple without children,
couple with children, and the residual category other households. From Table 2, we see that
couple with children is the most common type of household in the dataset, 31.5% of the
sample ranging from 15% in Romania to 44% in Finland, see Table 1A in the Appendix,
while the least common are single parents (3.9%). We also include the total work intensity
(WI) of the household in our set of covariates. 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 by the household.? The indicator is calculated for adults aged 18 to
59, excluding students from the age of 18 to 24. In this study, we consider two categories (0
and 1, i.e. medium-low and high work intensity) and a third category represented by the out
of age (the reference category in the models). The characteristics of the head of household
considered are age, gender, and the level of educational attainment. The head is defined as
the individual with relatively higher earnings in the household.* From Table 2, we see that
the majority of households are headed by men (the female heads are 37.4%), have a head
with secondary education (42% of the sample, followed by a head with tertiary education,
36.2%). Finally, we include the degree of urbanization and the regions (where available).

4 Empirical Strategy
Our empirical model is a straight linear probability model such as:

Y = Bo+ X, i + €, Y; € {0,1} 6))

2That is the variable HX090 in the EU-SILC code.

3For a detailed explanation, see the Eurostat webpage: https:/ec.europa.eu/eurostat/statistics-explained/inde
x.php?title=Glossary:Persons_living_in_households_with low work_intensity.

#As a robustness check, we consider also the alternative definition of the head of household, that is the indi-
vidual responsible for the accommodation. The findings remain unchanged. For the sake of brevity, we do not
report this check. The results are available upon request.
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where Y; is a dichotomous variable that takes the value 1 if a household falls into multi-
dimensional deprivation and 0 otherwise. X; is a vector of household characteristics, 3; is
the vector of coefficients, and €; the regression error. Estimates are performed for each one
of the 27 countries for which EU-SILC data are available using a linear probability model
(LPM) via an ordinary least squares (OLS) estimator (Table 3) and, as a robustness check,
using a logit model via the maximum likelihood (ML) estimator (Table 2A in the Appendix).
The latter method is useful for solving some critical issues raised by the linear probability
model, such as the assumption of normality of the distribution of the error term.’

LPM allows us to identify the proportion of the variance explained by the independent
variables, namely R2. In this way, we determine the relative importance of each explanatory
variable as proposed by Lindeman et al. (1980), Budescu (1993), and Gromping (2006).
The authors propose a method called simple unweighted averages (which we name LMG,
from the names of the authors) that consists of a decomposition of the overall model R? into
non-negative contributions for each predictor term. This approach is based on the sequential
R?, obtained accounting for the additional contribution of a variable to R?. The additional
contribution is calculated considering all possible degrees of contribution of a variable in all
subset models nested in the original model.

The LMG removes the dependence on orderings that bias stepwise regression by aver-
aging over orderings. Furthermore, Johnson and LeBreton (2004) recommend the LMG
method over other methods because it is able to proportionate the contribution each predic-
tor makes to R2, considering both its direct effect (i.e., considered by itself) and its total
effect (i.e., when combined with the other variables in the regression equation). The relative
importance of the coefficients is then standardized, as they sum to 1 (or 100%).

The second step is to perform a cluster analysis of the 27 countries based on the main
eigenvectors extracted from a principal component analysis (PCA) of the standardized rela-
tive importance measures. To achieve this aim, hierarchical (or agglomerative) clustering
is applied to a distance matrix computed with a Euclidean criterion. The cluster analysis
is performed in the spirit of the Ward squared (W ard?) method proposed by Murtagh and
Legendre (2014), which selects the quality of the hierarchical structure through the calcula-
tion of the correlation between distance values (i.e., the Cophenetic Correlation Coefficient,
CPCC). The distance values are calculated through a dendrogram and the observed distance.
A hierarchical agglomerative method of this kind begins the analysis with as many groups as
there are units. Then fewer groups are formed ascendingly from these initial units. At each
stage, according to the Ward? criterion, the two clusters are formed for which there is the
smallest increment in the total value of the sum of the squares of the differences within each
cluster. The goal of the Ward? method is to create homogeneous clusters, that is, with as
little within-cluster variability as possible. This hierarchical agglomerative method results
in a dendrogram, a visual tool that helps to identify the groups that best represent the data
structure. A general rule of thumb is that clustering is performed where significant gaps exist
within the dendrogram.

3 Importantly, the findings of the logit model do not differ significantly from those of the LPM, especially for
the most important factors influencing material and social deprivation, which appear in the two PC scores
of Fig. 3.
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5 Results

Our analyses begin with an investigation of the relative importance of socioeconomic
household factors in the risk of material and social deprivation (Section 5.1). We then offer
a cluster analysis that enables us to merge European countries according to the similarity in
the relative importance of factors that affect the risk of material and social deprivation (Sec-
tion 5.2). Finally, we discuss our findings (Section 5.3).

5.1 Relative Importance Analysis

The relative importance of socioeconomic household factors in explaining the variabil-
ity of material and social deprivation in European countries is reported in Table 4. The
latter shows the percentages of the factors considered for the 27 countries. The countries
are ordered according to the decreasing relevance of the log-income coefficient to the R2
according to the LMG method. First, we notice that the relative importance of all factors
is heterogeneous. Second, equivalized household income is an important factor (but with
different degrees), yet explaining 20% of the within-country variance on average, and much
less in the Netherlands, Denmark, Poland, Malta, Italy, and Finland. Income appears to
be an above-average determinant in Luxembourg, Germany, Portugal, Cyprus, Spain, and
France.

Clearly, other household features explain the rest of the variability. The type of house-
hold (and to a lesser extent the size of households) appears to be extremely relevant in
explaining R? for all countries (Dudek & Szczesny, 2021; Papadopoulos & Tsakloglou,
2016). For example, household type explains almost 50% of the total variance in Finland,
and about 40% of the total variance in Norway, Denmark, Sweden, and the Netherlands.
Size relevance, instead, goes from 3.1% in Hungary to 12.9% in Romania.

The level of education of the head of household explains a significant portion of the
variability in material deprivation. Its relative importance is relatively higher in Hungary
and Slovakia, i.e. 28.6% and 28.8%, respectively, higher than 20% in Cyprus and Belgium,
while its relevance is below 5% in Norway, Finland and Denmark.

The age of the head of the household explains a significant portion of the variance (Bar-
cena-Martin et al., 2014; Dudek & Szczesny, 2021; Guio & Van den Bosch, 2020) in some
countries, like Romania (20.2%), Bulgaria (15.7%), Lithuania (14.4%), and Latvia (13.6%),
while it is very low in the Northern European countries (below 2%). In fact, the relative
importance of age is correlated with the presence of elderly individuals in the household.
The relative importance of age exceeds 12% in Italy, Poland, Estonia, Latvia, Bulgaria, and
Romania, while it is less than 2% in Luxembourg, Ireland, the Netherlands, and the Nordic
countries.

In Belgium, the Netherlands, and Spain home ownership explains about 20% of material
deprivation variability, between 10% and 20% in Greece, Sweden, Finland, and Denmark
(Barcena-Martin et al., 2014), while it is less significant in the other countries.

Elderly members in the household, on average, do not explain a significant share of MSD
variability (it explains around 5% of MSD variability with the partial exception of Ireland,
which shows 8.3%).

Having members with disabilities or sickness places a household at a significantly higher
risk of deprivation in every country (e.g., Dudek & Szczesny, 2021; Guio & Van den Bosch,
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2020, in European countries). However, its relative importance is almost null in Austria,
Cyprus, and Norway. This factor contributes about 9.4% to explaining the variability of
MSD in Estonia (the highest in the group), around 7% in Portugal, Hungary, Lithuania,
Poland, and Denmark.

Finally, the relative importance of work intensity ranges from 1.7% in Luxembourg to
19.1% in Ireland. Temporary work, measured by the number of temporary workers in the
household, is almost completely irrelevant in this analysis. The gender of the head of house-
hold explains very little variance, ranging from 0.1% in Ireland to 5.4% in Austria.

5.2 Cluster Analysis

Figure 1 reports a dendrogram to identify clusters of countries, on which we previously
applied a principal components analysis that allowed us to identify two main components
that account for around 77% of total variance.® Ward? has a value CPCC of 0.856, close
to 1, indicating a good fit of hierarchy to the data. Figure 1A in the Appendix offers a
visual geographical inspection of the two main components of the PCA. Regarding the first,
which accounts for most of the variance (57%), countries with higher values are character-
ized by higher education, age, high work intensity, and household income. On the other
hand, countries with high values of the second component (17% of the variance) have larger
households with a relatively high share of over 65, very high work intensity and low house-
hold income.” One cluster includes Denmark, Finland, Ireland, the Netherlands, Norway,
and Sweden. A second, larger cluster encompasses the rest of Europe. Within the latter,
it is possible to (albeit weakly) identify two sub-clusters that separate the East and Baltic
republics from the rest of Europe, with the exception of Italy and Switzerland, which fall
into the Eastern cluster. Using the information from this general dendrogram, we created a
geographical map of the two main clusters in Fig. 2. The green countries in the North (Clus-
ter 2 in Fig. 2) differ significantly from the red countries in the East, Core, and Southern
Europe (Cluster 1 in Fig. 2). The former are characterized by relatively lower material and
social deprivation rates compared to the latter. Why do these macro-regions differ according
to MSD? One way to explore these differences is to let the data “speak”: Figure 3 presents
the relative importance of the determinants of MSD based on our regression results, which
contributed to the construction of the two clusters. Cluster 1 in this figure shows the relative
importance of determinants for Eastern, core, and Southern European countries. It is evident
that these determinants contribute to explaining R? in a balanced way, with a more signifi-
cant role for the equivalised household income, household type, education, and household
work intensity (in this order). Cluster 2 refers to Northern European countries, where the
main determinants are household type, home ownership, and income (in this order).

®Table 5 shows the correlation between the principal component scores (PCA scores) and the relative impor-
tance components, in order to understand which variables contribute most to the variability captured by each
component.

"The CPCC for single linkage is 0.127, for complete linkage is 0.476, average linkage is 0.313, McQuitty
linkage is 0.301, median linkage is 0.222 and for centroid linkage is 0.219.
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Fig.2 Visual clusters in Europe according to PCA, which identifies two principal components

5.3 Discussion

This paper analyzes the relative importance of household characteristics in determining the
risk of material and social deprivation in Europe. Specifically, we estimate the relative con-
tribution of each socioeconomic feature of a household to the variability of this indicator.

Our analysis suggests that household characteristics, as well as some attributes of the
head of household, play an important yet heterogeneous role. Since equivalised household
income explains about 20% of the variance on average, this result reinforces the concept of
deprivation based on non-monetary aspects of living standards, that account for the other
80%. In other words, it supports the concept of household deprivation based on non-mon-
etary enforced lack, or a more general concept of “permanent income” rather than current
income (Ayala et al., 2011; Fabrizi & Mussida, 2020; Whelan & Maitre, 2009).

Moreover, it demonstrates that statistics on relative income positions may not capture
essential disparities in living standards across the Member States, even more so with the
enlargement of the EU (Atkinson et al., 2004).

Third, such variability might be due to the fact that even if in low-income households,
people still get along and consume basic goods due to savings or support from relatives and
friends, or receive in kind benefits from public services or are employed in the informal
sector (Nelson, 2012).

The type (and size of) household also have a significant, though varying, role across
countries. Their relative importance is higher in Northern European countries and lower in
countries like Italy, Cyprus, Hungary, and Slovakia. These figures are consistent, for exam-
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Fig. 3 Relative importance in the two main PC scores. Cluster 1 and 2 are those highlighted in Fig. 2

ple, with evidence on child poverty and material deprivation among lone parents in Nordic
countries compared to other European countries (Chzhen & Bradshaw, 2012).

Education plays a role as well, but with less relative importance in the Nordic countries,
which is in line with the existing literature. These results provide valuable insights for poli-
cymakers to understand which household factors are key to explaining both within-country
and between-country differences in material and social deprivation (as evident from the
results on each country in Table 4 and subsequents and Tables 1A and 2A in Appendix).

Home ownership has an impact of around 20% of MSD variability in Belgium, the Neth-
erlands, and Spain, countries where housing affordability has been low even before the
recent pandemic and energy crises. In the other European countries, home ownership does
not play a relevant role (with the partial exception of Greece, Sweden, Finland, and Hun-
gary, where it stands between 10% and 20%). In fact, home ownership is typical of the
elderly population and reduces the risk of poverty among the elderly (Bediik, 2018; Dudek
& Szczesny, 2021), but there is country heterogeneity.

Interestingly, the presence of elderly household members does not, on average, account
for a significant share of MSD variability. The European Commission in the 2017 recom-
mendation of European Pillar of Social Rights stated that, to reach social rights, EU work-
ers have the right to social protection (art.12) and a pension: citing art.15 “Everyone in old
age has the right to resources that ensure living in dignity” (European Commission, 2017).

@ Springer



16 Page 20 of 24 C. Mussida et al.

Social protection and revenues to feed pension schemes go therefore hand in hand, and yet
the presence of elderly individuals in our data does not play a relatively important role in
explaining the variance in material deprivation in most European countries. The reason
might be due to a “composition” effect. On the one hand, the South includes countries with
rapidly aging populations. Italy and Greece in 2023 were the countries with the highest
old-age dependency ratios (DR)® equal to 37.8% and 36.2%, respectively, well above the
EU-27 average (33.4%). However, Northern countries, such as Ireland, have a relatively
young population overall (Irish DR was 23.2% in 2023), so areas with higher concentra-
tions of elderly people show a sharper contrast in deprivation indicators. Looking at the
ratio between the median relative income of the elderly and that of the individuals aged
0-64 in these countries, Italy has a ratio of 1.01, Poland 0.91, Estonia 0.57, Latvia 0.58, Bul-
garia 0.75, and Romania 0.90. Interestingly, although Finland has a very small fraction of
its population experiencing material deprivation, some age-related disparities are found in
relation to specific items - considered necessities or desirable, such as the ability to save or
having an Internet connection. Ilmakunnas and Mékinen (2021), for instance, observe that
preferences or consensus for specific items may change over the life cycle, thus altering the
values of the deprivation index across age groups. The variability of spending on social pro-
tection and social contributions across different welfare regimes in Europe (Fenger, 2007;
Ferrera, 2005; Leventi et al., 2021), and the subsequent heterogeneous economic conditions
also help explain this apparently insignificant role of the elderly in the variability of MSD.
Finally, at least part of the reason for the almost null effect of having members with dis-
abilities or sickness is the generosity of welfare systems, which include protection against
sickness, disability, and unemployment (Saltkjel & Malmberg-Heimonen, 2017).

In the second part of our analysis we identify two macro-regions of countries: the first
composed by Eastern, core, and Southern European countries, and the second by Northern
European countries. These two clusters reflect the degree of variation in material and social
deprivation across countries, which arises from a combination of different welfare regimes
and institutions. These, in turn, shape individuals’ capacity to earn and save over a lifetime,
the extent of social transfers and income redistribution, as well as country-specific house-
hold socioeconomic characteristics and composition. In this way, macro-level factors alter
the relative importance of micro-level factors in determining the risk of material and social
deprivation: it depends on where you live.

Another way to address these differences between clusters is to examine the character-
istics of the prevailing welfare regimes and institutions (Israel & Spannagel, 2019), at least
for Cluster 2, which appears more homogeneous due to the prevalence of Nordic countries.
Denmark, Finland, Norway, and Sweden fit into the Nordic regime, while Ireland align
more closely with a liberal welfare model. The Netherlands is often classified as continen-
tal, but shares some features with the liberal regime. The relatively lower deprivation rates
observed in Nordic countries might be partly explained by their generous welfare policies
and flexible labor markets. Countries in the “Nordic dual-earner regime,” such as Denmark,
have generally invested heavily in in-kind benefits and transfers to families (Murphy &
Turner, 2017). These countries also display higher levels of female labor force participation
(Del Rey et al., 2021; Mahon, 2002).The Netherlands, in the Continental regime, is charac-
terized by social transfers linked to previous earnings (Di Carlo et al., 2024).

8The dependency ratio is the number of old people - above 65 - compared to the number of people of work-
ing age - 15-64.
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As for Cluster 1, the countries are more heterogeneous. In Mediterranean countries, for
instance, where the norm for male providers has historically been strong, family benefits have
generally been modest, and de-familializing services have been almost non-existent, resulting in
low levels of female employment (Nygard et al., 2019). In contrast, Eastern European countries
share a legacy of broad public social services from the communist era (Pop-Eleches, 2015).

Overall, in Cluster 1, the role of welfare regimes and institutions is less clear. Other fac-
tors, such as micro-level characteristics, likely carry more weight than country-level char-
acteristics in explaining material and social deprivation.

6 Concluding Remarks

This analysis shows that household socioeconomic characteristics contribute significantly to
the variability of material and social deprivation in Europe, although their impact is highly
heterogeneous across countries. Equivalised income accounts for only a limited share of the
variance, reinforcing the notion that deprivation cannot be reduced to a purely monetary
dimension, but reflects structural aspects of well-being and forms of “permanent income.”

Factors such as household composition, education, and age play an important role - albeit
context dependent, while the presence of elderly members or individuals with disabilities
appears to have a more limited effect than suggested by the existing literature and applica-
tions of social policies. These findings highlight the crucial role of welfare regimes and
national institutions in mitigating the impact of households vulnerabilities. The identifi-
cation of two country clusters underscores the interplay between micro- and macro-level
factors: Nordic countries, characterized by more homogeneous institutions and generous
welfare systems, show relatively lower deprivation means and standard deviations, while
Mediterranean and Eastern European countries exhibit wide disparities, shaped by a weaker
redistributive capacity and more traditional family and labor market structures.

From a policy perspective, this suggests that strategies to tackle material and social
deprivation should be tailored to institutional and demographic contexts, focusing on the
most effective instruments within each welfare regime. Since deprivation extends beyond
disposable income, integrated interventions would be required, concerning housing, care
services, education, and labor market participation.

Finally, we recognize that this study is subject to some limitations. First, the analysis
relies on cross-sectional data, which inherently restricts the ability to draw causal inference.
Although associations between variables can be identified, the temporal ordering necessary
to establish causality cannot be determined within this framework. Second, the data struc-
ture does not allow for the consideration of within-country heterogeneity. Socio-economic
conditions can vary substantially across regions within the same country, and such intra-
national disparities may influence the outcomes under investigation. However, given the
aggregate nature of the data, these variations remain unobserved, potentially limiting the
inference of general principles from our findings.
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