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Abstract
This paper explores the dynamics of social exclusion as measured by material and social 
deprivation in the particularly exposed category of single-parent households. We aim to 
assess whether there is true state dependence in deprivation and the role of other house-
hold factors, as well as that of the macro-economic and social welfare scenario. We use 
2015–2018 European Union Statistics on Income and Living Conditions longitudinal data 
to explore a large set of European countries. We estimate three-level dynamic probit mod-
els that enable us to account for micro- and country-level unobserved heterogeneity. Our 
results suggest that material and social deprivation is likely to be a trap for single-parent 
households and that this effect is stronger for these households than for those composed 
of two adults and children. Among single-parent households, those headed by a female are 
worse off than those headed by a male. The policy implications of these findings are also 
discussed.

Keywords  Material and social deprivation · Multilevel correlated random effects probit 
model · Single-parent households · State dependence · Europe

1  Introduction

In recent years, the micro-econometric analysis of poverty and social exclusion persistence 
has received considerable attention. Persistence is of particular concern as it represents 
a more serious threat to full participation in society with respect to occasional poverty/
social exclusion spells (Biewen, 2014). Persistent poverty can reflect individual heteroge-
neity associated with some observed or unobserved characteristics or can become a trap: 
once poor, the probability of being poor in the future increases, all other things being equal 
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(Copeland & Daly, 2012). Discriminating between heterogeneity and true state dependence 
(the trap) has relevant policy implications (Poggi, 2007).

The poverty burden is distributed unevenly across society. There are geographical 
divides, and specific social groups may suffer from it more than others. The same can be 
said of poverty persistence. Fabrizi and Mussida (2020), for instance, study poverty and 
social exclusion persistence in households with children, analyzing data from Italy. In this 
work, we restrict our focus to single-parent households and we analyze data from a large 
set of European countries.

We are interested in single-parent households as they are particularly exposed to poverty 
across the whole of Europe (Chzhen & Bradshaw, 2012; Eurostat, 2018). These house-
holds, which are growing in number in many countries, are fragile in many respects (Trea-
nor, 2018), and analyzing the dynamics of poverty in this group is useful to help devise 
new policies aimed at their full social integration (Israel & Spannagel, 2019). Single-parent 
households are characterized by the gender of the only adult, and previous literature has 
provided evidence that those headed by females are disadvantaged with respect to those 
headed by a male in terms of both the prevalence of poverty and its severity (Maldonado & 
Nieuwenhuis, 2015; Taylor & Conger, 2017; Wimer et al., 2021).

As a measure of poverty (and more broadly, of social exclusion) we consider the mate-
rial and social deprivation rate recently introduced into Eurostat’s official set of indica-
tors of social exclusion (Guio et  al., 2016). This measure includes both individual-level 
and social interaction deprivation dimensions, which can be particularly relevant for lone-
parent households. In our data, we do not have the information to calculate the indicator of 
material and social deprivation for children introduced by Guio et al. (2018). Thereby, our 
analysis is not specifically about children’s deprivation. However, children are included in 
our sample as members of single parent households we target in our research.1

We put forward three main research questions: first, we want to assess whether there 
is true state dependence with respect to material and social deprivation for single-parent 
households; second, we would like to know whether this state dependence effect is weaker 
or stronger compared to other households with children. To this aim, we conduct our analy-
ses both on single-parent households and on households with two adults (both under 65 
years of age) and children. The third research question is whether state dependence is 
stronger for single-parent households headed by females once the role of observable het-
erogeneity sources are accounted for.

Our novelties should be summarized as follows: (i) we analyze the material and social 
deprivation indicator recently adopted by the European Union and (ii) we do so for a 
specific household type, i.e. single-parent households in Europe, (iii) with a particular 
emphasis on female-headed single-parent households. At least to our knowledge, no stud-
ies explored the issue of material and social deprivation state dependence for this type of 
household. We aim to fill this gap in the literature.

Our analysis encompasses all countries for which European Union Statistics on Income 
and Living Conditions (EU-SILC) longitudinal data from the 2015–2018 panel are availa-
ble. A longer panel would be more informative for the study of state dependence, but work-
ing on EU-SILC allows a broader geographical scope and the focus on a widely accepted 
and popular indicator. For a detailed discussion of EU-SILC panel data limitations, see 
Bossert and D’Ambrosio (2019).

1  All prevalence indicators published by European Union are headcount ratios with children being consid-
ered in the computation.



483State Dependence in Material and Social Deprivation in European…

1 3

From an econometric point of view, we apply a three-level correlated random effects 
dynamic probit model with endogenous initial conditions, following Wooldridge (2005), as 
extended to multi-level analysis by Bosco and Poggi (2020) (see Sect. 4 for details).

Single-parent households are heterogeneous (Gornick et al., 2022) in many respects. We 
aim to separate genuine state dependence from the impact of micro-level characteristics 
such as composition of the household, gender, education level, work intensity, income and 
other variables. We also consider some macro-level variables that could influence the indi-
vidual deprivation status. In particular, we include two national-level variables characteriz-
ing different welfare regimes in terms of cash and in-kind transfers (Bosco & Poggi, 2020).

Our main finding is that there is genuine state dependence for single-parent households 
and that this effect is significantly stronger for these households than for those composed of 
two adults with children. Among single-parent households, those headed by a female suffer 
for a stronger trap effect when compared to those headed by males.

In terms of policies, our results suggest that interventions and measures targeted at sin-
gle-parent households are needed. Specifically, defamilization measures such as work and 
family duty reconciliation policies, as suggested by Israel and Spannagel (2019) and Zagel 
and Van Lancker (2022), might play a role in helping single-parent households escape 
material and social deprivation.

The paper is organized as follows. In Sect.  2, the relevant literature is reviewed; in 
Sect. 3, we introduce the data we analyze and present some relevant stylized facts about 
material and social deprivation in Europe. The econometric model is described in detail in 
Sect. 4, while Sect. 5 offers stylized facts and a description of the results with some inter-
pretative clues. Section 6 concludes the paper with a discussion of the policy implications 
of the main findings.

2 � Literature

In this work, we aim to assess whether there is true state dependence in material and social 
deprivation. The concept of state dependence in a status of material and social depriva-
tion refers to the persistence of material and social deprivation over time, meaning that an 
individual’s current deprivation status is influenced by past experiences of deprivation. In 
other words, a person’s likelihood of being deprived today is influenced by their depriva-
tion status in the past. State dependence can occur for a variety of reasons, including lim-
ited access to resources and opportunities, either due to individual characteristics such as 
a lack of skills and education or to those of the place where he/she lives (remoteness, poor 
infrastructures, economical disadvantage; see for instance Kraay & McKenzie, 2014) or to 
social and cultural norms that perpetuate deprivation. It can create a vicious cycle of dep-
rivation that is difficult to break, as individuals who are currently deprived are more likely 
to remain in this condition in the future. More specifically, we have true state dependence 
in deprivation when the past experience of deprivation has a structural effect on the prob-
ability of experiencing that event in the future, regardless of other individual characteris-
tics (Heckman, 1981). Understanding state dependence is therefore important for designing 
effective deprivation reduction policies and programs.

In 2018, the material and social deprivation rate computed for the European Union (28 
countries) was 12.8%. For people living in single-parent households the situation was much 
worse, with the rate reaching 26.9%, while on average, households that include two adults 
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and at least one dependent child were in line with the overall population (11.57%).2 The 
situation in 2018 represents an improvement with respect to previous years. At the begin-
ning of the period we consider, in 2015, the rate for single parent households was 34.7%, 
more than double that of couples with children (on average, 16.53%), as the former were 
hit harder by the Great Recession than the latter.

While there is a strand of literature analyzing longitudinal poverty (for a review, see 
Fusco & Van Kerm, 2022), with some studies focused on specific countries (such as Ayllón 
(2013) on Spain, Biewen (2009) on Germany, Devicienti et al. (2014) on Italy, Giarda and 
Moroni (2018) on Italy, France, Spain, and the UK), and others looking at larger regions 
such as the whole European Union (e.g., Bárcena-Martın et al. (2017); Bosco and Poggi 
(2020)), there are few studies investigating material deprivation using a dynamic approach 
(Poggi, 2007; Fabrizi & Mussida, 2020; Bossert & D’Ambrosio, 2019). In recent years, 
awareness of the limitations of the conventional income-poverty approach has increased 
and more attention has been placed on the role non-monetary measures of material depri-
vation can play in improving our understanding of poverty and social exclusion, with the 
aim of designing more effective anti-poverty policies (Whelan & Maître, 2012). Moreover, 
material deprivation indicators are useful for country comparisons because, contrary to rel-
ative monetary poverty indicators, they reflect absolute aspects of poverty (Dudek, 2019).

The literature on material deprivation primarily elaborates on its determinants (e.g., 
Bárcena-Martín et al. (2014)), sometimes by offering a comparison with those of income 
poverty (Verbunt & Guio, 2019). Bárcena-Martín et  al. (2014) investigate the extent to 
which differences in the characteristics of individuals (micro-level perspective) and coun-
try-specific factors (macro-level perspective) can explain country differences with respect 
to material deprivation levels. They use EU-SILC data from 2007 for 28 European coun-
tries. Their results suggest that country-specific factors seem to be much more relevant than 
individual effects in explaining country differences in material deprivation. Verbunt and 
Guio (2019) use 2012 cross-sectional EU-SILC data for 31 countries to estimate single-
level and multi-level multinomial logistic regression models and adopt the Shapley decom-
position method to compare the relative contribution of independent variables at the house-
hold and country level to within- and between-country explained variance measures. Their 
findings suggest that household work intensity and educational attainments are important 
determinants of severe material deprivation.

Few works try to disentangle the contribution of genuine state dependence and 
(observed and unobserved) heterogeneity with reference to social exclusion or material 
deprivation (Poggi, 2007; Fabrizi & Mussida, 2020). Poggi (2007), for instance, inves-
tigates the dynamics of state dependence, i.e., whether being in a state of social exclu-
sion (or, more generally, at high risk of multi-dimensional deprivation) at any given time 
depends on the experience of social exclusion. The author estimates a dynamic logit model 
on European community household panel (ECHP) data (1994–2001) for Spain. The results 
suggest that state dependence in social exclusion holds to a significant extent in Spain.

Fabrizi and Mussida (2020) offer a comparative longitudinal analysis of at-risk-of-
poverty, severe material deprivation, and subjective poverty in Italy using the 2013–2016 
longitudinal sample of the EU-SILC survey. They apply correlated random effects probit 
models with endogenous initial conditions to assess genuine state dependence after con-
trolling for structural household characteristics and variables related to participation in the 

2  Figures available from the Eurostat website at https://​ec.​europa.​eu/​urost​at/​datab​rowser/​view/​ilc_​mdsd02/​
defau​lt/​table?​lang=​en.

https://ec.europa.eu/urostat/databrowser/view/ilc_mdsd02/default/table?lang=en
https://ec.europa.eu/urostat/databrowser/view/ilc_mdsd02/default/table?lang=en
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labor market. They investigate state dependence in the poverty measures as well as pos-
sible differences in their determinants, finding evidence of genuine state dependence for all 
measures considered.

Given the increasing and renewed importance of material deprivation, we are interested 
in studying it from a longitudinal perspective, since its dynamics might involve genuine 
state dependence as well (Verbunt & Guio, 2019). Further, here we analyze the more recent 
material and social deprivation indicator (for details, see Sect. 3) for a specific household 
type, namely single-parent households in Europe, with a particular emphasis on female-
headed single-parent households.

Indeed, the majority of single-parent households are headed by women, and they are 
more likely to face lower wages (they are more likely to be employed in precarious low-
paid jobs), less work experience, and fewer career opportunities (see, for instance, Bertrand 
et al 2010, Mussida and Patimo, 2021) . Related to their often limited financial means, sin-
gle parents—and especially females—are more likely than coupled parents to experience 
material deprivation (Chzhen & Bradshaw, 2012; Treanor, 2018).

3 � Data and Definitions

We analyze data from the balanced 2015–2018 EU-SILC panel for twenty-three European 
countries for which the material and social deprivation indicator can be computed.3 The 
EU-SILC survey is conducted in most European countries using harmonized question-
naires and survey methodologies. Rotating panel survey designs are used, with an overlap 
between the samples of two successive waves of 75%; the panel duration is four years. The 
fresh portion of the sample (25%) is drawn according to designs that vary from country to 
country, with stratified multi-stage sample designs being the most common choice (Verma 
& Betti, 2006).

In line with EU-SILC methodological guidelines, we define as single-parent households 
those composed of one adult (an individual older than 24 years or aged between 18 and 24 
years but economically active) and at least one dependent child (an individual younger than 
18 or between 18 and 24 years old but economically inactive).

As anticipated in the Introduction, we compare the findings for single-parent households 
to those pertaining to households including two adults aged up to 65 years of age (in most 
cases, a couple) with children. We focus on these households and not on all households 
with children not classified as single-parent because of the demographic heterogeneity of 
this complementary category would hinder interpretable comparisons. The units of analy-
sis for the present study are the members of households classified as single-parent4 and/or 
two adults with children households.

Our variable of interest is the material and social deprivation indicator. The European 
Commission (Europe 2020 strategy) and the United Nations (2030 Agenda) indeed 
recommend the monitoring of a number of indicators of social exclusion (Guio et  al., 
2012; Commission, 2014). The material and social deprivation indicator is among the 

3  The countries explored are Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, 
Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Malta, Netherlands, Norway, Romania, Serbia, Slovenia, 
Spain, Sweden, and Switzerland.
4  We classify as single-parent households those households that are composed of one adult and at least one 
dependent child for at least one year of the panel.
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most important ones. It is based on 13 selected deprivations (items) defined either at the 
individual or the household level. Individual items come from an individual questionnaire 
(one for each adult in the household), household items form household questionnaire (one 
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 he/she cannot afford the specific good or 
is not capable of the specific social activity/interaction (Guio et al., 2017). The full list of 
items included in the indicator is provided in Table A1 in the supplementary material (for 
details, see Sect. 5.1).5

According to Eurostat guidelines, an individual is defined as materially and socially 
deprived if he/she suffers from a lack of at least 5 out of 13 items. Since in the EU-SILC 
survey information on the personal deprivation items is collected for individuals aged 16 or 
over, a child in a two-parent household is considered deprived if one of the parents lacks at 
least 5 out of 13 items (independent of the second parent) (European Commission, 2017). 
In single-parent households, a child is attributed the deprivation level of the caring adult.

3.1 � Variables Used to Model Heterogeneity

Table  A2 in the supplementary material reports the full list of variables used to model 
observed heterogeneity, whereas Table A3 shows the (weighted) descriptive statistics for 
these variables for the analysed samples of two adults with children and single-parent 
households, which comprise 16,182 and 9397 observations, respectively. In what follows, 
we comment on the statistics for single-parent households, as these are the main focus of 
our work.

The dependent variable is the dichotomous material and social deprivation sta-
tus defined at the individual level following Eurostat guidelines, as described in Sect. 3. 
From Table A3, we see that 26.9% of our sample of single-parent household members is 
deprived.

The variables used to model observed heterogeneity that could have an effect on an indi-
viduals’ deprivation status cover different levels of aggregation. In the model, we include 
characteristics of the head of the household as well as household characteristics. Moreover, 
to account for the influence of the socio-economic context on individual deprivation, we 
also include macro-economic variables measured at the national level

According to the model strategy explained in Sect. 4, we include the lagged deprivation 
status and the related initial condition. Moreover, since our research question concerns the 
extra risk of single-parent households in terms of deprivation level and persistence, we 
include a dummy identifying if the household is a single-parent household at time t and 
its lag. This choice also allows us to capture household’s composition dynamics typical 
of single-parent households. Further, we consider some characteristics of the head of the 
household, i.e. the adult with the highest wage in the household. These include gender, 
educational attainment level, health condition, and home ownership (Whelan et al., 2003; 
Verbunt & Guio, 2019; Fabrizi & Mussida, 2020). Interestingly, and in line with expecta-
tions (Liu & Esteve, 2021), most single-parent households are headed by females (77.8%).

5  The material and social deprivation indicator replaced the original material deprivation indicator. This 
latter was based on a set of nine items referring to the household. The weak reliability of some of these 
items led to a new set of thirteen items being devised, including new items defined at the individual level. 
Hence, it broadened the scope of the aspects of living conditions and societal needs considered (Guio et al., 
2016). For further details on the official measurement of material deprivation, see Notten and Guio (2023).
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Among the household-level characteristics, we consider household income as a measure 
of the level of household’s resources. In detail, we include the ratio between the equiv-
alised household income and the poverty line for each country explored. Our choice is 
motivated by at least two reasons. First, the equivalised household income accounts for all 
the household members, i.e. children as well as single or two-adults. Second, accounting 
for each country poverty line makes the equivalised household income comparable across 
the set of countries investigated.

We also include household’s work intensity, which allows us to control for labor mar-
ket attainment (Verbunt & Guio, 2019; Fabrizi & Mussida, 2020). More specifically, work 
intensity is calculated as the ratio between the number of months that all household mem-
bers of working age worked during the income reference year and the total number of 
months that could theoretically have been worked by the same household members. The 
adopted measurement of work intensity accounts for part-time employment, down-weight-
ing by 0.5 the total worked months for individuals working part-time. It is worth noting 
that, according to Eurostat guidelines, work intensity is only calculated for individuals of 
working age, defined as persons aged between 18 and 64 years who are not classified as 
dependent children. Thus, work intensity is not calculable for children aged less than 18 
years of age, adults aged 65 or over, and dependent children, defined as individuals aged 
18–24 years who are economically inactive and living with at least one parent. The work 
intensity should take values between 0 and 1, and we group them into three classes, defined 
as [0, 0.2], (0.2, 1), and 1. The first class enables us to identify the very low work intensity 
indicator, defined by Eurostat as the individual working less than 20% of the total work-
ing time potential during the previous year. This is one of the three indicators, together 
with at-risk-of poverty or social exclusion and severe material deprivation, used by the 
European Commission to monitor social exclusion (Atkinson et al., 2017). Work intensity, 
therefore, is computed at the household level and distributed afterwards at the individual 
level, including to children and youth which are not taken into account in the numerator 
and denominator of the computation. So only in the case of households composed only 
by youth, children or old-age people work intensity is not calculable. Young, i.e. children 
aged [0–18), represents a substantial part of our sample (i.e., 54.7% of the sample of single 
parents; see Table A3). Despite our analysis is not specifically on children’s deprivation, 
as explained in the Introduction, we decided to keep children in our sample. Another set 
of household-level characteristics pertains dummy variables accounting for the presence 
of children in different age ranges ( 0 − 5 , 6 − 14 , and ≥ 15 ), as well as for the presence of 
three or more dependent children (larger households).

The last set of variables included in the model specification are defined at the macro 
level. They aim to capture the strong heterogeneity that characterizes European countries 
in terms of national welfare regimes, which could affect an individual’s deprivation status. 
More specifically, the model includes two variables that account for the per capita public 
expenditure in terms of in-kind and in-cash social transfers.

4 � Model

To study the persistence of deprivation in our balanced panel, we adopt a dynamic panel 
model in line with Wooldridge (2005). Dynamic panels can be read as two-level models 
with individual-specific effects accounting for correlation between successive observa-
tions pertaining to the same individual. Moreover, following (Bosco & Poggi, 2020) we 
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introduce a further hierarchical level to model the correlation induced between observa-
tions from the same country by the unobserved heterogeneity not accounted for by the 
household-level and macro-economic variables. As a result, our model can be read as a 
multi(three)-level dynamic panel model.

Our target variable y is dichotomous: For individual i in country k at time t, we have 
that yikt = 1 if he or she is materially and socially deprived and yikt = 0 otherwise. A probit 
link is used to relate the observed dichotomous variable to regressors. A first specification 
proposal can be expressed as

where i = 1,… ,N ; k = 1,… ,C ; t = 1,… , T  (here T = 3 ); Φ is the cumulative distribution 
function of an N(0, 1) random variable, while zikt are time-varying explanatory variables 
and � and � are parameters to be estimated. Note that � is our main parameter of interest 
since it can be interpreted as the magnitude of true state dependence in terms of individual 
material and social deprivation. The term aik is the individual-specific effect modelled as 
a random intercept; similarly, vk is a country-specific intercept. Note that there is no time-
specific error term included in the model. The assumptions of first-order dynamics condi-
tional on zikt, yik, aik, vk and linearity are in line with most of the literature.

Notoriously, the estimation of parameters in (1) can suffer from bias due to initial con-
dition problems as the process generating deprivation statuses does not start with our first 
observation period. In line with Wooldridge (2005), we propose to solve this problem by 
conditioning on the deprivation status at t = 0 ; this solution also allows for correlation 
between observed and unobserved individual characteristics provided that the unobserved 
characteristic influences both the observed characteristic at time t > 0 and at the initial time 
t = 0 . Specifically, for the individual-specific effect we assume

where zik are time-invariant individual characteristics. A similar assumption is made for the 
country-specific effect, but in this case we do not include time-invariant country-level vari-
ables. Our final specification can be expressed as follows:

An important tool for investigating the opportunity of multi-level modelling is the intra-
class correlation coefficient (Rodriguez & Elo, 2003). In the case of our probit model, we 
are interested in

where �2

k
 is the variance component associated with vk , the country-specific intercept.

It is worth noting that the model is estimated without considering the sampling weights, 
for two main reasons. The first is that we do not have access to all the relevant sampling 
design information (i.e., the stratum and cluster identifiers) that would be needed to obtain 
consistent estimates of standard errors associated with weighted estimators of model 
parameters.

The second reason is that, following the procedure proposed by Pfeffermann and Sver-
chkov (1999), we tested the assumption that the sampling design is non-informative given 

(1)Φ−1(yikt) = �0 + zikt� + �yik,t−1 + aik + vk,

aik ∼ N(�0 + zik�1 + yi0�2, �
2

a
),

(2)Φ−1(yikt) = �0 + zik�1 + yik0�2 + zikt� + �yik,t−1 + aik + vk.

(3)ICCa =
�2
a

1 + �2
a
+ �2

k

, ICCk =
�2

k

1 + �2
a
+ �2

k

,
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the covariates, with the result that we cannot reject that hypothesis. A more detailed discus-
sion can be found in Fabrizi and Mussida (2020).

It is worth noting that, to ease the interpretation of the results, we calculated the average 
marginal effects (AMEs). They allows us to interpret the estimates as the average change in 
the probability of being deprived at a change in the explanatory variable, thus being inter-
pretable in terms of percentage points (pp.).

In the Appendix, we offer some robustness checks. We conduct the analysis on the sam-
ple of single-parent households separately by gender of the head of household to pinpoint 
the disadvantage of females (Table A4). Then, we explore the conditions of female heads 
of household by household type, i.e., single-parent households and those with two adults, 
to see whether female-headed single-parent households suffer more (Table A5). Moreover, 
we explore both regional and country heterogeneity in single-parent household depriva-
tion. By making reference to two large regions obtained by partitioning the countries of 
our sample into two groups, i.e., North-West and South-East, we explore across-country 
heterogeneity (Table A6). Finally, we estimate the model by including interactions between 
lagged deprivation and country dummies to further explore the phenomenon under inves-
tigation across countries (for the interactions, see Figure  1, for the other covariates, see 
Table A7).

5 � Results

5.1 � Material and Social Deprivation in Europe: Stylized Facts

Table A1 in the supplementary material shows the share of deprived individuals accord-
ing to each item for two adults with children and single-parent households, and within the 
single-parent household type for male-headed and female-headed households. In general, 
we note that the prevalence of deprivation for individuals in single-parent households is 
higher for all items compared to those with two adults and children.

From Table A1, we note that the item “face unexpected expenses” is the one with the 
highest share of deprived individuals for all household types. The percentage ranges from 
27.53% for two adults with children to 59.24% for female-headed single-parent households.

Specifically, among items defined at the household level, we note that the disadvantage 
for (female-headed) single-parent households is especially important for “have access to 
a car”: the share for (female-headed) single-parent households is almost (five) four times 
higher with respect to that of other households with children (17.54% and 3.62%, respec-
tively). From Table A1, we note that among individual-level deprivation items, the relative 
disadvantage of single-parent households is particularly pronounced for one item related 
to a strictly personal dimension (“replace worn-out clothes with some new ones”), but also 
for three out of four items related to the social interaction dimension of deprivation. These 
figures show that to explore deprivation in single-parent households—and more generally 
their risk of social exclusion—considering the new indicator for material and social depri-
vation can be very relevant as the roles of the personal and social interaction dimensions of 
deprivation are not negligible for this type of household.

Given the large sample sizes, we tested the equality of proportions using a standard 
asymptotic z-test comparing both two-adult vs. single-parent households and male- vs. 
female-headed single-parent households. All pairs of proportions differ significantly in 
all cases (p values always below 0.01). These results imply that single-parent households 
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are more disadvantaged in terms of deprivation compared to the category of two adults 
with children and that within single-parent households, those with a female head of house-
hold are the most fragile. These findings stimulated our econometric investigation, which 
explores the categories of two adults with children and single-parent households (base 
model), as well as, within the single-parent category, male- and female-headed households. 
As mentioned in the Introduction, the period of observation of the EU-SILC panel is rela-
tively limited, only 4 years. For an appropriate study, it should be longer than 4 years. 
Unfortunately, a similar statistical source, harmonized for all the EU countries is not avail-
able for a longer time period. Our results should be interpreted by keeping in mind this 
limitation.

5.2 � Model Estimation Results

Table  1 shows the average marginal effects (AMEs) for the three-level dynamic probit 
model with correlated random effects estimated on households with children, i.e., two 
adults with children and single- parent households. In Table 2, we focus on single-parent 
households only, to assess the effect of the gender of the head of household on our variable 
of interest, i.e. material and social deprivation.

As shown in the top panel of Table 1, we find evidence of genuine state dependence 
(+7 pp.). Notably, we see that for single-parent households, both currently as well as in the 
previous time period, is positively associated with the probability of being materially and 
socially deprived (+3.4 pp. and +1.4 pp.) for being single-parent in the current and previ-
ous time period, respectively). The fact that lagged deprivation has a significant effect on 
current deprivation suggest the presence of state dependence in material and social dep-
rivation. The concept of state dependence in a status of material and social deprivation, 
as explained above, refers to the persistence of material and social deprivation over time, 
meaning that an individual’s likelihood of being deprived today is influenced by their dep-
rivation status in the past. This should create a vicious cycle of deprivation that is difficult 
to break, as individuals who are currently deprived are more likely to remain in this condi-
tion in the future. The mechanisms behind this trap are associated with the limited access 
to resources and opportunities. This should be either due to individual characteristics, i.e. 
lack of skills and education, or to those of the place where he/she lives, i.e. remoteness, 
poor infrastructures, economical disadvantage, or to social and cultural norms that perpetu-
ate deprivation.

State dependence in material deprivation was also found, for instance, by Poggi (2007) 
for individuals in Spain and by Fabrizi and Mussida (2020) for households with dependent 
children in Italy.

As for the effect of the gender of the head of household on genuine state dependence, 
from Table 2 it is clear that genuine state dependence is confirmed when focusing on the 
sub-sample of single-parent households (+12.2 pp.) and that this effect is stronger for 
households headed by females (+4.8 pp.).

With respect to the three main research questions outlined in the Introduction, we can 
state that i) we have clear evidence of state dependence when studying the dynamics of 
material and social deprivation; ii) this evidence is stronger for single-parent households 
than for households where children live with two adults; and iii) single mothers experience 
stronger genuine state dependence with respect to single fathers.

Going back to the analysis in Table 1, we now briefly discuss results related to initial 
conditions and household heterogeneity. Initial conditions play a statistically significant 
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role (+12.5 pp.). This entails endogeneity of initial conditions for material and social dep-
rivation, meaning that the observed initial deprivation status is associated with unobserv-
able factors and must be controlled for, as in our model specification.

Table 1 suggests that the risk of being materially and socially deprived also depends 
in part on observed household heterogeneity. We consider characteristics of the head of 
household, household characteristics, and macro indicators.

As for the former, we note that being a female head of household is positively associated 
with material and social deprivation (+1.7 pp.). This might be particularly relevant for sin-
gle-parent households (Bradshaw & Nieuwenhuis, 2021) as female-headed single-parent 

Table 1   Three-level random intercept dynamic probit model: sample of two adults with children and single-
parent households

∗ p < 0.1 , ∗∗ p < 0.05 , ∗∗∗ p < 0.001

Source: Authors’ calculations from 2015–2018 EU-SILC data

AME S.E

Deprived
t−1 0.070∗∗∗ 0.006

Deprived
t0 0.125∗∗∗ 0.007

Single
t−1 0.014∗∗ 0.005

Single
t 0.034∗∗∗ 0.005

Head of household characteristics
Gender: female 0.017∗∗∗ 0.003
Tertiary education −0.035∗∗∗ 0.003
Poor health 0.062∗∗∗ 0.006
House ownership −0.041∗∗∗ 0.003
Household characteristics
Income −0.066∗∗∗ 0.004
Work intensity—reference: WI= (0.2,1)
WI= [0,0.2] very low WI 0.035∗∗∗ 0.004
WI=1 −0.027∗∗∗ 0.003
Presence of child(ren) aged 0–5 −0.006∗∗ 0.003
Presence of child(ren) aged 6–14 −0.006∗∗ 0.003
Presence of child(ren) aged 15 and over −0.010∗∗∗ 0.003
Presence of three or more dependent children 0.025∗∗∗ 0.003
Macro indicators
In cash social benefits 0.002 0.011
In kind social benefits −0.031∗∗ 0.015
Time dummies yes
�2
a
 (individual) 0.512∗∗∗ 0.041

�2
v
 (country) 0.229∗∗∗ 0.079

ICC
a
 (individual) 0.426∗∗∗ 0.030

ICC
k
 (country) 0.131 ∗∗∗ 0.040

Log likelihood ratio test Prob> Chi
2 = 0.000

(2-level model vs 3-level model)
Observations 70,818
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households represent an important percentage of total single-parent households in our 
sample (77.9% of single-parent households are headed by a female, see Table A3). None-
theless, the existing literature suggests that single-parent households, and especially those 
headed by a female, are more likely than two-parent households to experience material 
deprivation (see, for instance, Chzhen and Bradshaw (2012); Treanor (2018)).

Higher education reduces the risk of material and social deprivation. From Table 1, we 
note that being a tertiary-educated head of household is negatively associated with the risk 
of material and social deprivation ( −3.5 pp.). This is consistent with previous findings in 
the literature (Verbunt & Guio, 2019; Fabrizi & Mussida, 2020). We also note that the head 
of household experiencing poor health is positively associated with the risk of being mate-
rially and socially deprived (Bosco & Poggi, 2020; Fabrizi & Mussida, 2020), while home 
ownership reduces the probability (Fabrizi et al., 2023).

Table 2   Three-level random intercept dynamic probit model: sample of single-parent households

∗ p < 0.1 , ∗∗ p < 0.05 , ∗∗∗ p < 0.001 Source: Authors’ calculations from 2015–2018 EU-SILC data

AME S.E

Deprived
t−1 0.122∗∗∗ 0.017

Deprived
t−1 x female head of household 0.048∗∗∗ 0.010

Deprived
t0 0.173 ∗∗∗ 0.012

Single
t−1

−0.001 0.009
Single

t 0.016∗ 0.009
Head of household characteristics
Tertiary education −0.060∗∗∗ 0.009
Poor health 0.096∗∗∗ 0.013
House ownership −0.054∗∗∗ 0.008
Household characteristics
Income −0.099∗∗∗ 0.008
Work intensity—reference: WI= (0.2,1)
WI= [0,0.2] very low WI 0.058∗∗∗ 0.010
WI=1 −0.029∗∗∗ 0.009
Presence of child(ren) aged 0–5 0.017∗ 0.010
Presence of child(ren) aged 6–14 < 0.001 0.008
Presence of child(ren) aged 15 and over 0.024∗∗ 0.008
Presence of three or more dependent children 0.022∗∗ 0.011
Macro indicators
In cash social benefits 0.212∗ 0.120
In kind social benefits −0.393∗∗ 0.156
Time dummies yes
�2
a
 (individual) 0.542∗∗∗ 0.083

�2
v
 (country) 0.242∗∗∗ 0.082

ICC
a
 (individual) 0.440∗∗∗ 0.040

ICC
k
 (country) 0.136∗∗∗ 0.039

Log likelihood ratiotest Prob>Chi2 = 0.000

(2-level model vs 3-level model)
Observations 11,868
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Moving to household characteristics, our measure for household income (see Sect. 3.1 
for details), that is a proxy for the level of household’s resources, is negatively associated 
with the risk of deprivation ( −6.6 pp.).

Specifically, work intensity plays a role in line with expectations (Bárcena-Martın et al., 
2017). Living in a (quasi-)jobless/very low work intensity household, i.e. household where 
on average working-age adults work 20% or less of their total work potential during the 
past year, increases the risk of being deprived (+3.5 pp.). As mentioned in Sect. 3.1, the 
quasi-joblessness is one of the three indicators used by the European Commission to moni-
tor social exclusion. Full employment ( WI = 1 ), instead, reduces the probability of being 
materially and socially deprived by −2.7 pp.

We note that while the presence of children of all the age groups decreases the risk of 
material and social deprivation but with a relatively low magnitude, the presence of three 
or more dependent children is positively associated with the risk (+2.5 pp.). This result 
was found in the literature for other indicators of social exclusion (see, for instance, Fusco 
and Islam (2020) for poverty, and Ferrão et al. (2021) for material deprivation). This pat-
tern can be at least partially interpreted as an effect of the limited effectiveness of transfer 
programs targeting households with young children in alleviating material and social dep-
rivation (see, for instance, Cancian and Meyer, 2018,Schechtl 2023).

As for macro indicators, we see a negative association between the absolute level per 
capita of transfers in-kind (in thousands, in pps) and the risk of material and social dep-
rivation ( −3.1 pp.). The negative association between in-kind expenditure (for children) 
and poverty is well established in the literature (see, for instance, Nygård et  al. (2019)). 
Here, we complement previous analyses by focusing on their role in alleviating material 
and social deprivation.

It is worth stressing that the estimated variance components associated with both the 
random intercepts for countries and individuals are statistically significant (bottom of 
Table 1). In particular, according to the intra-class correlation coefficients defined in Eq. 3 
(Sect. 4), we find that the individual and the country levels (significantly) explain about 43 
percent and 13 percent of the total variability on the probit scale, respectively. This implies 
that the proportion of total variability explained by the country level is relatively low but is 
still relevant. To further assess evidence in favor a multi-level model, we compute a likeli-
hood ratio test comparing the log likelihoods of the two- and three-level models. Results 
reported in the bottom line of Table 1 show that the difference is statistically significant 
(Prob Chi2 = .000 ), thereby providing clear support for the adoption of the three-level 
model, which seems to fit the data significantly better than the two-level one.

From the analysis of Table 2, we note that being in poor health, in a (quasi-)jobless-
ness condition, and the presence of children (of any ages) are positively associated with 
the risk of material and social deprivation (differently from what we found in Table 1 with 
the overall sample), while high education, house ownership, and intensive labor market 
attainment (full employment, WI = 1 ) are protective factors against the risk of material and 
social deprivation. Finally, we find a role for the absolute level per capita in pps of transfers 
in-kind in alleviating the probability.

As a robustness check, we estimate the model separately by gender of the head of 
household (Table A4 in the supplementary material). We clearly note that female-headed 
single-parent households suffer a greater risk of state dependence in material and social 
deprivation compared to male-headed ones (12.2 pp. and 6.2 pp., respectively). Other 
gender differences refer to labor market attainment, as full employment ( WI = 1 ) is nega-
tively associated with the risk of material and social deprivation for female-headed single-
parent households ( −3.5 pp.) while it does not exert a role for male-headed single-parent 
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households. Again, for female-headed households we see a positive and significant associa-
tion between the presence of three or more dependent children and the risk of material and 
social deprivation. These effects suggest that policy interventions aimed at easing the labor 
market participation of females by enhancing the reconciliation of family duties-especially 
childcare-related ones-and labor, would be successful in reducing the risk of material and 
social deprivation and, more generally, the social exclusion of the particularly disadvan-
taged category of female-headed single-parent households. Single-parent households and 
working mothers, indeed, are more likely to use non-parental care (Coneus et al., 2009). 
In Table A5, we further explore the conditions of female heads of household by household 
type, i.e., single-parent and two adults, to see whether female-headed single-parent house-
holds suffer more. We note that female heads of a single-parent household exhibit a higher 
level of state dependence in deprivation compared to female heads of two-adult households 
(lagged deprivation of +12.2 pp. compared to +6.9 pp.).

To better characterize across-country heterogeneity in terms of institutions, policies, and 
social welfare, the ideal would be to interact the lagged deprivation variable with country-
specific dummies. Most of the results are in line with those of Table 1. Nonetheless, many 
lagged deprivation—country interaction parameters are non significant because of small 
country-specific sample sizes. A graphical representation of these estimates, from which 
no clearly interpretable pattern emerges, is presented Figure 1 (supplementary material).6 
In order to have broader samples, as robustness check, we conduct our analysis by divid-
ing the countries in two large regions, with the nine most affluent in terms of per-capita 
GDP and median disposable income, poverty, and deprivation rates on the one side and the 
remaining fourteen on the other. As these two groups are geographically compact, we label 
them as North-West and South-East.7 We note that the border between the two regions 
is approximately that of the so-called Hajnal line (Hajnal, 1982). According to the fam-
ily history literature, in the North-West region young people tend to leave their parents’ 
homes at an earlier age (Lesnard et al., 2016), divorce/separation rates are high although 
the difference with respect to the rest of Europe is decreasing (see, for instance, Steinbach 
et al. (2016)), and working-age people are more likely to live without a partner, both with 
or without children (Liu & Esteve, 2021). In contrast, the South-East has traditionally been 
characterized by the presence of multigenerational households, early and almost univer-
sal marriage, and therefore, only a small proportion of individuals who never get married 
(Steinbach et al., 2016). In recent decades, this has been evolving towards later marriages 
and very low fertility rates (Billari, 2008), but ties between different generations remain 
strong (Albertini et al., 2007; Albertini & Kohli, 2013).

Table A6 (supplementary material) reports the results for this robustness check in which 
we estimate our model on the sample of single-parent households including the interaction 
between lag deprivation and a dummy variable for the South-East group of countries. We 
note that single-parent households in the South-East suffer relatively lower state depend-
ence in material and social deprivation ( −18.9 pp.) compared to those in the North-East. 
Nonetheless, the AME is slightly significant also for reasons related to sample size, and 
therefore, we do not compute estimates separately by gender of the head of single-parent 
households.

7  North-West: Czechia, Denmark, Finland, France, Germany, Ireland, Netherlands, Norway, and Sweden; 
South-East: Croatia, Cyprus, Estonia, Greece, Hungary, Italy, Latvia, Lithuania, Malta, Romania, Serbia, 
Slovenia, Spain, and Switzerland.

6  The AMEs for the other covariates are reported in Table A7 (supplementary material).
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6 � Conclusions

In this work, we estimate a three-level dynamic probit model for the probability of being 
deprived according to the indicator for material and social deprivation. The aim of such 
a framework is to disentangle the role of genuine state dependence and heterogeneity in 
explaining social exclusion. We consider samples of single-parent households in Euro-
pean countries, with a focus on those headed by females, and households composed of 
two adults with children. The motivation for such a choice is that single-parent house-
holds exhibit important material and social deprivation rates, so they appear fragile with 
respect to the other household types, and thus should capture the attention of policy 
makers. Since women tend to have lower earnings and are more prone to career inter-
ruptions, on average (Bertrand et al., 2010), it is not surprising that single-parent house-
holds headed by women are more likely to be deprived than single-parent households 
headed by men or households with two parents. Related to their often limited financial 
means, single parents—and especially female single parents—are indeed more likely 
than coupled parents to experience material and social deprivation.

All in all, our results suggest that genuine state dependence in material and social 
deprivation significantly affects all household types, but especially female-headed sin-
gle-parent ones. The relatively high state dependence in deprivation of single-parent 
households, and especially those headed by females, compared to households with two 
adults and children suggests a need for policy interventions targeted at single-parent 
households to reduce the incidence of material and social deprivation.

As also suggested by Israel and Spannagel (2019), measures such as family benefits 
might help reduce the extent of deprivation of single-parent households by socializing 
the costs of family and care obligations. Overall, there is a need for more effective poli-
cies to support lone-parents, such as support to reconcile family and work, extra income 
from extra child allowances, and tax credits.
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