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Abstract 

The aim of this paper is to dynamically analyse the three indicators of poverty and social 

exclusion covered by the EU2020 poverty target, while focusing on state dependence 

and feedback effects. We are interested in learning to what extent being at risk of 

poverty, severe material deprivation or low work intensity in one year is related to being 

in the same status one year later and if being in a given status predicts the occurrence of 

one of the others in subsequent periods. Our results indicate that the three social 

indicators of the EU2020 strategy are capturing different aspects of economic hardship 

in the majority of European countries analysed. We show that the three processes are 

affected by a considerable degree of genuine state dependence but weak evidence for 

one-year lagged feedback effects |with the exception of the Central-Eastern European 

countries where feedback loops between the three segments are found. Mostly, 

interrelationships occur via current effects, initial conditions and correlated unobserved 

heterogeneity. In terms of policy implications, our results suggest that the three 

phenomena should be handled by different interventions while expecting spill-over 

effects across time to be marginal. 
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state dependence, feedback effects, EU-SILC 
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1 Introduction

In line with the EU2020 strategy for smart, sustainable and inclusive growth, the Euro-
pean Union has adopted a set of headline targets to reflect these three priorities (European
Commission, 2010). Accordingly, aside from targets on employment, research and devel-
opment, climate change and energy sustainability, and education, there is also one to
measure progress in the fight against poverty and social exclusion. This target quantifies
the related goal of the ten-year strategy, which aims to reduce by 20 million the number
of European citizens living in poverty or social exclusion by the year 2020. Recently, the
European Commission acknowledged that “the number of people at risk of poverty or
social exclusion ... increased from 114 million in 2009 to 124 million in 2012” and so the
EU “has thus drifted further away from its target” set in 2010 (European Commission,
2014: 14).

The measure covering the headline target in the fight against poverty and social exclu-
sion is composed of three indicators. An individual is considered to be at risk of poverty
or social exclusion if he or she is at risk of poverty, is severely materially deprived or lives
in a household with very low work intensity.1 While the overall EU target is based on the
composite indicator, in setting their national targets, Member States were free to choose
the most appropriate indicator (or any combination thereof).2

The use of social indicators to frame a Europe-wide monitoring system in the field of
social inclusion is strongly linked to the start of the Lisbon era (Atkinson et al., 2002).
The system of indicators adopted by the Laeken European Council in 2001 was further
developed and extended during the 2000s within the framework of the Open Method of
Coordination on Social Protection and Social Inclusion (European Commission, 2006;
2009; Marlier et al., 2007). The policy target in the Europe 2020 fight against poverty
and social exclusion was based on individual measures that were either part of the Laeken
set of indicators from the very beginning (like the at-risk-of-poverty rate) or have been
developed in recent years on the basis of a single data source, the European Statistics on
Income and Living Conditions (EU-SILC). See, for example, Guio (2009) for the material
deprivation indicator; and Ward and Özdemir (2013) and Corluy and Vandenbroucke
(2013) for the low work intensity indicator. Rather than being a tool designed to measure
a clear European social policy programme, the composite indicator of multidimensional
poverty was adopted as a result of a political decision that was motivated by the different
views and interests of the Member States (Mâıtre et al., 2013). Nor was the introduction of
the composite indicator based on any previous theoretical work concerning the relationship
between income poverty, material deprivation and low work intensity.

Once launched, the composite indicator became the subject of conceptual and method-
ological debate within the research community, which encouraged strong empirical work.
Among others, recent work by Nolan and Whelan (2011a; 2011b), Copeland and Daly
(2012), and Mâıtre et al. (2013) discusses extensively the theoretical and policy implica-
tions of defining a single European-level target for combating poverty and social exclusion
that is based on a multidimensional approach. The inclusion of non-monetary indicators is
considered a step forward in monitoring the poverty target in an enlarged Europe (Nolan
and Whelan, 2011b), even though the effectiveness of using a single measure of multidi-
mensional poverty has come in for criticism (Ravallion, 2011). The choice of indicators

1For the detailed methodology of the composite and the three sub-indicators see http://ec.europa.

eu/social/BlobServlet?docId=10421&langId=en
2http://ec.europa.eu/europe2020/pdf/targets_en.pdf
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to complement income poverty and the way the composite indicator is defined have also
been debated (Nolan and Whelan, 2011b).

Once the headline target was set, the European Commission started to monitor the
Member States’ advancement towards it by using a ’dashboard’ approach (European Com-
mission, 2013). Overall EU figures, country profiles and summary tables are used to report
on the related social processes. All these analytical tools focus on outcomes and rely on
the most recent cross-sectional data. However, from a policy point of view, it is also
important to assess the dynamic interrelationship between poverty, severe material de-
privation and low work intensity, based on longitudinal data. Policy interventions need
to be based on a better understanding of the possible spill-over effects between the three
phenomena over time.

Thus, the aim of this paper is to analyse dynamically the interrelationships between
the three segments of poverty and social exclusion that are covered by the EU2020 poverty
target. We are interested in learning the extent to which the fact of being at risk of poverty,
severe material deprivation or low work intensity in a given year is related to having the
same status one year on (state dependence), and whether being at risk in one domain in
one year is a predictor of being at risk in one of the other domains in subsequent years
(feedback effects). With this in mind, we build a first-order Markov chain trivariate probit
model that controls for observed and unobserved characteristics and, at the same time,
deals with the problem of initial conditions.

Overall, our results indicate that the three social indicators of the EU2020 poverty
target are different and capture different aspects of economic hardship in the countries
analysed. We have found that the three processes are affected by a considerable degree of
genuine state dependence: being in a state causally increases the probability of being in
the same state again in future (Jenkins, 2013). However, our results do not find evidence
of one-year feedback loops between the three phenomena across Europe generally: only in
the Central-Eastern European countries analysed do we consistently find feedback effects
between the three segments. Poverty and material deprivation are much more affected
by current effects, initial conditions and correlated unobserved heterogeneity, while the
current status of low work intensity is the segment that clearly explains todays probability
of living in income poverty. The relationship between material deprivation and low work
intensity is even weaker than for the rest of the interrelationships analysed. In terms of
policy design, our results suggest that each domain deserves its own policy intervention,
and spill-over effects across time are likely to be marginal.

The remainder of the paper is organised as follows. Section 2 provides a literature
review. The dataset and the problems encountered during preparation of the data are
presented in Section 3. That is followed by a brief summary in Section 4 of descriptive
statistics for the extent, dynamics and interrelationships between the three EU2020 in-
dicators used in the fight against poverty and social exclusion. Section 5 presents the
econometric strategy; Section 6 details the empirical results; and Section 7 provides a
conclusion.

2 Literature review

The analysis and measurement of the dynamics of and the interrelationships between the
EU2020 poverty and social exclusion indicators need to take account of two important
elements. In the first place, one ought to consider that the three processes under study
(poverty, material deprivation and low work intensity) may be affected by an important
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degree of genuine state dependence. In the second place, all the possible feedback effects
from one phenomenon to the other need to be accounted for. In what follows, we review
the empirical literature that has already dealt with these issues.

2.1 State dependence

The literature has established the existence of a considerable amount of genuine state
dependence in poverty: the fact of being below the poverty line in a given year increases
the chances of being found in the same situation in the future (compared to someone not
initially poor). Among other factors, the problem of demoralisation, loss of motivation, the
stigma associated with receipt of social assistance and the depreciation of human capital
— all associated with periods spent below the poverty line — help to explain future
experience of economic deprivation (Biewen, 2009; Mullainathan and Shafir, 2013). See
Cappellari and Jenkins (2004) for empirical evidence from the United Kingdom; Biewen
(2009) from Germany; Devicienti and Poggi (2011) from Italy; Fusco and Islam (2012)
from Luxembourg; and Ayllón (2013) from Spain.

Research on state dependence in material deprivation is scarcer, although some recent
works focus on the evolution in time of material deprivation (Guio et al., 2014). The
indicator of persistent material deprivation (defined in a similar way to the persistent at-
risk-of-poverty rate) is used for reporting purposes, but to the best of our knowledge, no
analytical work has yet been done in this field.3 Also, the development of an intertemporal
material deprivation indicator, which captures part of the issue, has more and more been
at the focus of recent initiatives. For example, D’Ambrosio (2013) claims that if the path
of material deprivation experienced by individuals over time was followed, cross-country
comparative results would differ from those given by the yearly figures.

Empirical evidence is also scarce for state dependence in low work intensity, as mea-
sured by the labour market attachment of all household members. Using EU-SILC longi-
tudinal data for cross-EU comparative analysis, Ward and Özdemir (2013) find that there
is a positive correlation between persistent low work intensity observed over a period
(2006 - 2009) and the low work intensity rate in a given year (2009), indicating that the
greater the proportion of people living in households with low work intensity, the greater
the proportion of them live in households with persistently low work intensity. We know
more about individual-level processes. Arulampalam et al. (2000; 2001), Biewen and
Steffes (2010), Knights et al. (2002) and Stewart (2007) are among the many authors to
have pointed to an important scarring effect in unemployment, by which an individual’s
previous unemployment experiences have implications for future labour market possibil-
ities. If this is the case across all European countries, we would expect households that
suffer from low work intensity to be likely to be found in the same situation in the future.

Thus, from the aforementioned literature, it seems likely that we are going to find that
the three poverty and social exclusion indicators are affected by a non-negligible amount
of genuine state dependence.

3See a brief discussion of the persistent material deprivation indicator from the ’Social Situation
Monitor’ at http://ec.europa.eu/social/main.jsp?catId=1050&intPageId=1997&langId=en
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2.2 The feedback effects

2.2.1 Poverty and material deprivation

The dynamic interrelationship between poverty and material deprivation has already been
a subject for study by several authors. However, previous findings do not seem to have
reached a strong consensus either for or against a positive correlation between the two
phenomena over time. Part of the literature agrees on a relationship between poverty and
material deprivation, but with different degrees of importance and dependence. Devicienti
and Poggi (2011), for the Italian case, find that the two phenomena reinforce one another.
As an example, they estimated that the probability of being poor in a given year was 3%
for someone who was neither poor nor materially deprived during the previous period.
However, the probability of being poor at time t was more than five times greater (up to
17%) if the person had not been poor, but was materially deprived at t−1. The feedback
from poverty to material deprivation was also found to be strong, positive and statistically
significant. Recent work by Guio et al. (2014), based on the cross-country comparative
analysis of EU-SILC data, suggests that periods of time spent in poverty are positively
associated with material deprivation rates. According to their analysis, the level of and
change in income are predictors of both entries to and exits from material deprivation.

Other scholars have examined the role of income in a wider sense, not simply restricting
it to poverty. Using data from the British Household Panel Survey, Berthoud and Bryan
(2011) found that there is a close underlying link between households’ income and material
deprivation over time: people with long-term low income are likely to report long-term
deprivation. However, they also found a weak dynamic link between the two: an increase
in income is less associated with a fall in deprivation. In similar fashion, Figari (2012)
examined the role of socio-economic determinants in explaining cross-country differences
in multiple deprivation, using data from the European Community Household Panel. His
results show that changes in income and deprivation do not coincide strictly, and that
past income matters more than current income in determining the deprivation level. Also,
the role of socio-economic determinants may vary greatly across countries. Fusco (2012)’s
findings, based on Luxembourg’s panel data, suggest that housing deprivation is less
affected by short variations in income than by measures of permanent income, and that
unobserved characteristics of households (such as their wealth or assets) may affect the
relationship between long-term income and long-term deprivation.

Whelan et al. (2003) analysed the value-added of using persistent poverty measures,
compared to cross-sectional ones, in explaining present levels of deprivation in a cross-
country comparative framework. Their starting point was the observation that the link
between current levels of income poverty and life-style deprivation is weak. The research
was based on the assumption that persistent poverty is instead a better predictor of depri-
vation, due to its ability to better capture permanent income and command of resources.
Their results confirmed that persistent poverty is better correlated with material depriva-
tion than is cross-sectional poverty, although they highlighted the fact that the two do not
by any means overlap perfectly. In a later work, Noland and Whelan (2011b) concluded
that even when longitudinal measures are used and measurement errors are corrected for,
income poverty and material deprivation measure relatively distinct phenomena. Finally,
Muffels and Fouarge (2004) found, while studying the role of welfare regimes in explaining
deprivation, that a past poverty experience had no significant effect on observed material
deprivation.
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2.2.2 Poverty and low work intensity in the household

The literature on the relationship between employment and poverty is vast. Attachment
to the labour market on the part of all household members is clearly one of the main
factors protecting against economic hardship. However, there are not so many works that
account precisely for the feedback effect from poverty to employment opportunities (and
vice versa). Three exceptions might be mentioned. Amuedo-Dorantes and Serrano-Padial
(2010) study the poverty implications of flexible work arrangements in Spain. They find
that a temporary contract increases the probability of current poverty and also of future
poverty, because this kind of contract increases the probability of again having a type
of contract that is associated with economic hardship. Biewen (2009) establishes the
fact that past experience of poverty reduces the probability of employment by 9% among
prime-age men in Germany. And similarly, Ayllón (2015) finds that past poverty damages
the probability of current employment (by 4 - 7%) among young people in seven out of
eight European countries analysed.

2.2.3 Material deprivation and low work intensity in the household

As far as we are aware, the direct feedback effects between material deprivation and
the attachment of household members to the labour market have not been studied in
the literature. However, there is evidence of material deprivation having indirect effects
on other outcomes (for example, health status), which can be directly linked to low
performance in the labour market. For example, Navarro et al. (2010) find that housing
deprivation has a negative effect on individuals’ health, which in turn is related to poorer
outcomes in the labour market. Similarly, health economists have long agreed on the
relationship between, for example, a poor diet and worse economic status (Smith, 1999).

In short, although poverty, material deprivation and low work intensity have been the
subject of analysis in previous literature, to the best of our knowledge this is the first
paper that jointly analyses the three phenomena, while accounting for state dependence
and feedback effects.

3 Data and definitions

The dataset used is the European Union – Survey on Income and Living Conditions
(EU-SILC), which collects comparable cross-sectional and longitudinal data across all EU
Member States. The EU-SILC contains detailed information on the socio-economic and
demographic characteristics of all households members and is intended as the reference
data source for the analysis of poverty and social exclusion across the European Union.
It is also the data source used by the European Commission for the analysis of progress
towards the poverty target.

In most countries, the longitudinal component is derived from a rotating panel sample
with four replications. This means that each year, one rotational group (25% of the sam-
ple) is dropped and replaced by a new group. In our case, we constructed a pooled dataset
that contains all the countries, waves and rotational groups available in the panel from
2004 to 2010. In order to guarantee that the same methodology is applied longitudinally
to each rotational group, we built our panel by taking the information from the last file
in which a given rotational group figures.
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As explained in the introduction, the EU2020 target for the fight against poverty
and social exclusion defines people at risk of poverty or social exclusion (AROPE) as a
percentage of the total population of individuals who find themselves in at least one of
the following three conditions: (i) at risk of poverty; (ii) in severe material deprivation;
(iii) in a household with low work intensity.

At-risk-of-poverty rate (AROP). An individual is defined as poor if he or she
lives in a household with an equivalised disposable income (after social transfers) below
the poverty threshold, which is set at 60% of the national median equivalised disposable
income. That is, poverty is defined in relative terms, and every year a different threshold
is set in each country. Total household income is equivalised by using the modified OECD
equivalent scale, which assigns a weight of 1 to the first adult, 0.5 to any other adult
members in the household, and 0.3 to children under the age of 14. The equivalence scale
uses the age of household members at the end of the income reference period. Moreover,
and in order to make results comparable across time, household disposable income includes
the sum of pensions received from individual private pension plans in all waves.4

Severe material deprivation rate (SMD). This is defined as the inability to afford
at least four of the following items:5

1. to avoid arrears in rent, mortgage or utility bills;

2. to keep the home adequately heated;

3. to face unexpected expenses;

4. to eat meat or proteins regularly;

5. to go on holiday;

6. to have a television set;

7. to have a washing machine;

8. to have a car;

9. to have a telephone.

The indicator distinguishes between individuals who cannot afford a certain good or ser-
vice (enforced lack), and those who do not have it for another reason (for example, because
they do not want or need it). Severe material deprivation was not part of the Open Method
of Coordination on Social Protection and Social Inclusion, but was introduced as part of
the EU2020 target by raising the original threshold from at least three items to at least
four. Both the material deprivation and the severe material deprivation indicators are
now under revision (Guio et al., 2012; Guio and Marlier, 2013); the eventual decision may
further affect the headline indicator itself.

Low work intensity rate (LWI). Individuals are defined as living in households
with very low work intensity if they are aged 0–59 and the working-age members of
the household worked for less than 20% of their potential during the previous year (see
Eurostat, 2012 and Ward and Özdemir, 2013, for a critical review of the methodology).

4Eurostat has only recently decided to include private pension plans as part of household income.
5Using the same approach as other authors, missing values in the different deprivation items or activ-

ities are treated as no deprivation (see D’Ambrosio, 2013).
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More precisely, the indicator is computed as the ratio of the total number of months that
all working-age household members have worked during the income reference period to
the total number of months that the same individuals could theoretically have worked (i.e.
those of working age, 18–59 years old, with the exclusion of students in the age group
18–24). In addition, households composed only of students aged below 25 and of people
aged 60 or over are excluded from the indicator calculation.

There are several caveats that need to be borne in mind in any analysis that uses data
from the EU-SILC. First, it is important to acknowledge that the data are not based on
a standardised questionnaire, but instead use a common framework with a set of target
variables and rules. Indeed, each country decides on the data-collection method. Secondly,
the target population consists of all private households throughout the national territory
in every country, and hence indigent individuals are left out of the analysis. And, finally,
it is important to note that there is a difference in the reference period for the three
sub-indicators of the composite AROPE. While data to compute the at-risk-of-poverty
rate and the low work intensity rate are collected for the preceding calendar year (rather
than the survey year), the severe deprivation indicator refers to the year of the survey.
In analytical terms, this would imply that we should ‘lag’ the severe material deprivation
rate, so as to have the same reference period for all three sub-indicators. There are two
arguments for why we did not follow this procedure here. First, some of the individual
items of the material deprivation indicator also refer (or could be understood to refer) to
the preceding year: for example, the reference period for being in arrears is the previous
year. Although the concept of the questions regarding ability to pay for an annual holiday,
for adequate heating or for a proper diet would make reference to the actual financial
situation of the household, it is uncertain how respondents perceive these questions in the
interview situation — to what extent their response is driven by their past experiences
or by their actual situation. Secondly, as we have explained, the survey design of the
EU-SILC means that, in the vast majority of countries, individuals are followed for up
to four years. Thus, we can observe at most three status transitions. If we correct for
the (possible) time bias, we would be left with three observations for each individual and
with the modelling of two transitions, which would (possibly) jeopardise our econometric
strategy (see below).

Covariates of the model were selected by examining the related literature (Nolan and
Watson, 1999; Nolan and Whelan, 2011b; Chzhen, 2014). At the individual level, we
included gender, age, age squared, suffering poor health, marital status (being married,
single, divorced or widowed) and educational attainment (low, mid or high education).
At the household level, variables refer to the number of children in the household (of
age 0–5, 6–12 and 13–17), household size and tenure status (ownership, rent or free). In
addition, we included city size (densely, intermediate or thinly populated area) and year
and regional dummies (at NUTS level 1 or 2, depending on the information available in
each country).6

Our results refer to individuals aged 16–59. The lower bound was set at 16 because
individual information is only collected on those over 15. We also excluded individuals
aged 60 or over because, by definition, the low work intensity indicator does not cover
them.

Finally, our findings are based on a manageable selection of eight countries: Ireland,

6Note the impossibility of adding controls relative to the labour market attachment of household
members, as the low work intensity indicator (its initial condition and lagged value) captures part of this
information.
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the United Kingdom, Italy, Spain, Austria, Belgium, Hungary and Poland. That way, we
have a selection of English-speaking, Mediterranean, Continental European and Central-
Eastern European countries. We would have liked to include the Nordic countries, but
the low work intensity indicator cannot be computed for them.7 Moreover, we selected
those countries that had a similar panel structure starting in 2004 or 2005 (in the case of
Hungary, Poland and the United Kingdom) with the same number of rotational groups,
thus making our results more comparable.8 9 Total sample size for each country is detailed
at the bottom of Table 1.

4 The extent, persistence and interrelationships of

the indicators: a description

Before presenting our econometric strategy and the estimated effects we are interested in,
we provide a short description of the extent of poverty, deprivation and low work intensity,
as well as the persistence of each phenomenon and the interrelationships between the three
processes.10

4.1 Extent

The extent of poverty, severe material deprivation and low work intensity differ to a large
extent across the Member States. Figure 1 shows the average rates for each phenomenon
over the period under analysis. As can be seen, while countries fit in a relatively tight range
when we consider at-risk-of-poverty and low work intensity rates, much larger differences
can be observed when we look at severe material deprivation. This large variation is caused
by the huge disparities between the old and the new Member States. See, for example, the
differences between Spain (where less than 4% of adults are affected by severe material
deprivation) and Poland (where practically one adult in five suffers from it). Moreover, the
ranking of countries in each graph varies greatly: there are some countries with relatively
low poverty and deprivation rates but high rates of low work intensity (for example,
Belgium) and others with relatively low rates of low work intensity and deprivation, but
high rates of poverty risk (for example, Spain). For this reason, in each graph, there are
no clusters to be observed.

4.2 Persistence

The persistence of EU2020 poverty and social exclusion indicators in each country is
detailed in Figure 2, which presents average percentages of individuals at risk against

7The Nordic countries and the Netherlands have a sub-sampling procedure according to which they
collect the variables of main activity status throughout the preceding year only for selected respondents
aged 16+ in the sampled households, so the household work intensity variable cannot be calculated, as
we do not have the information on other adults in those sampled households.

8The only exception is the United Kingdom, which starts the panel with one rotational group less
than the other countries.

9The number of waves would have been too small for countries such as Bulgaria, Malta or Romania.
Other countries were not considered because of their relatively small sample sizes: Estonia, Lithuania
and Latvia. Finally, France and Luxembourg were also disregarded, as the French sample is built from
nine rotational groups, and the component from Luxembourg constitutes a full panel.

10Each point on the graphs presented in this section shows the average across years (and not the average
of annual rates).
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Figure 1: Average rates of poverty, deprivation and low work intensity, by country, for
individuals aged 16–59, 2004–2010

 Poland
 Italy

 Spain
 United Kingdom

 Ireland
 Hungary
 Belgium
 Austria

8 10 12 14 16 18 20
Poverty

 Poland
 Hungary

 Italy
 Belgium
 Ireland
 Austria

 United Kingdom
 Spain

5 10 15 20 25
Deprivation

 Belgium
 Ireland

 Hungary
 Poland
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 United Kingdom

 Austria
 Spain
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Low work intensity

Source: Own calculations based on the EU-SILC, 2005-2010. .
Note: Confidence intervals throughout the paper have been computed by bootstrapping with 1,000
replications and clustering within households. See Goedemé (2013).
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persistence rates for each phenomenon.11 As Figure 2a shows, the average risk of persistent
poverty across the countries analysed varies between 45% and 70%, being lowest in Austria
and highest in Italy. The persistence rate is also particularly high in Poland. Moreover,
a positive relationship between the average poverty rate and persistence can be observed
from the graph.12

Severe material deprivation persistence rates are lower than those observed for mone-
tary poverty and are in the range 35% and 65%, as shown in Figure 2b. In this case, the
Central-Eastern European countries, namely Hungary and Poland, clearly stand out as a
cluster, with the highest average deprivation and persistence rates. Spain is the country
with the lowest persistence rate.

A completely different picture emerges when we plot average low work intensity rates
and persistence in the phenomenon. First, low work intensity persistence rates are in
general considerably higher than the persistence rates for the other two phenomena. Sec-
ondly, at country level, Belgium (where relatively low average levels of poverty and severe
material deprivation are characteristic) is the country with the highest rate of low work
intensity persistence (see Figure 2c). Again, Spain stands out as the country with the
lowest persistence rate, while the United Kingdom and Austria show persistence rates
that are somewhat below what would be expected, according to their average levels of
low work intensity.

Overall, if we understand persistence in any of the phenomena analysed as a proxy
for state dependence, we should expect state dependence to be stronger in the case of
low work intensity (with persistence rates of between 70% and 85%), followed by poverty
(with rates of between 45% and 70%), and finally severe material deprivation (given that,
for the majority of countries, persistence is below 60%).

4.3 Interrelationships

As was discussed earlier, beyond analysing state dependence, we are interested in feed-
back effects between the EU2020 indicators. That is, the extent to which a given problem
influences the future probability of another one. A priori, given the lack of consensus
in previous literature or missing research in the field, it is difficult to foresee how the
interrelationships should appear. Figure 3 provides a first insight into these relationships,
by focusing on one-year lagged effects between statuses in poverty, severe material depri-
vation and low work intensity. In each figure, the countries have been ranked according
to the distance between the two points.

The difference in the probability of being poor depending on past material deprivation
status and the probability of being materially deprived according to past poverty status
is shown in Figures 3a and 3b, respectively. In all countries, the likelihood of being
deprived increases if the individual was previously poor (compared to someone not poor),
but this is especially the case in Poland and Hungary, which show the largest distance
between the two points. It is in Spain that we find the weakest effect of past poverty on
material deprivation. The differences between the probability of being poor if previously

11Persistence here is defined as being at risk in period t − 1 and also at t. Instead, Euro-
stat defines persistent poverty as the share of persons with an equivalised disposable income be-
low the at-risk-of-poverty threshold in the current year and in at least two of the preceding three
years. See http://epp.eurostat.ec.europa.eu/portal/page/portal/structural_indicators/

documents/sc031_-_At_persistant_risk_of_poverty.pdf
12See Jenkins and Van Kerm (2014) for an in-depth analysis of the near-linear relationship between

the current poverty rate and the persistent poverty rate, using data from the EU-SILC.
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Figure 2: Poverty, material deprivation and low work intensity persistence rates, by
country, in relation to cross-sectional rates for individuals aged 16–59, 2004–2010
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Source: Own calculations based on the EU-SILC, 2005–2010.
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Figure 3: Probability of being at risk of poverty, in severe material deprivation or in low
work intensity at t, according to another status at t− 1, by country, for individuals aged
16–59, 2004–2010
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Source: Own calculations based on the EU-SILC, 2005–2010.
Note: Countries have been ranked according to the distance between the two dots. All the x-axes use
the same range in order to facilitate comparison. .
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deprived are larger than the other way round: this could indicate a stronger feedback from
deprivation to poverty than vice versa. However, across the countries these differences
are not very large.

Figures 3c and 3d show the interrelationship between poverty and low work intensity.
Clearly it is in Spain and Poland that past low work intensity status seems to have the
smallest influence on the probability of poverty at the current level. This is true also for
the influence of past poverty on the likelihood of low work intensity. If such results are
confirmed, it is in these two countries that we should observe the weakest feedback effects
between the two phenomena. Conversely, it is in Ireland and Belgium that the difference
between the probability of experiencing one phenomenon is mostly influenced by previous
experience of the other. Again, no cluster of countries can be clearly observed.

Deprivation status at t also shows differences between observed probabilities of low
work intensity at t−1 — the distance is especially large in Hungary and Poland, and rather
small in Italy and Spain (see Figure 3e). There is not much difference across countries in
the probability of current low work intensity for those not deprived during the previous
year, but large disparities are observed for those who were deprived (Figure 3f). Close to
60% of those who were severely materially deprived in the past are observed to have low
work intensity status subsequently in Ireland, Belgium and the United Kingdom, while
the figure is below 30% in Poland, Italy, Hungary and Spain.

These descriptive statistics suggest that the three segments of the EU2020 poverty
target display persistence and are dynamically interrelated, with different degrees of im-
portance in different countries. Whether these associations are the result of individual
and household heterogeneity or of causal mechanisms is an empirical question that we try
to address in the remainder of this paper.

5 The econometric strategy

Our results are the outcome of a first-order Markov chain random-effects trivariate probit
model for monetary poverty, material deprivation and low work intensity in each country.
This econometric strategy accounts for state dependence, and also for the possibility that
each process may have an influence on future values of the other outcomes — e.g. past
poverty could have an effect on future low work intensity.

Formally, we define Pit as the individual poverty status, Dit as the material deprivation
status and Wit as the low work intensity status.13 We assume that in period t individuals
can be characterised by the latent propensities p∗it, d

∗
it and w∗

it that take the form:

p∗it = α0Dit + α1Wit + α2Pit−1 + α3Dit−1 + α4Wit−1 + φ
′

1Zit + ci + uit (1)

d∗it = β0Wit + β1Pit−1 + β2Dit−1 + β3Wit−1 + φ
′

2Sit + hi + εit (2)

w∗
it = γ0Pit−1 + γ1Dit−1 + γ2Wit−1 + φ

′

3Vit + gi + λit (3)

Pit = I(p∗it > 0) (4)

Dit = I(d∗it > 0) (5)

Wit = I(w∗
it > 0) (6)

where i = 1, 2, ..., N refers to individuals, and t = 1, ..., T is the number of periods under
study (maximum of three, given that individuals participate in the panel at most for

13The notation draws heavily on Ayllón (2015). See the same reference for a review of the previous
literature that has used a similar model.
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four waves, as previously explained).14 I(p∗it > 0), I(d∗it > 0) and I(w∗
it > 0) are binary

indicator functions equal to 1 if the latent propensity in each case is positive, and equal
to 0 otherwise. Furthermore, Zit, Sit, Vit are the independent variable vectors, which are
assumed to be exogenous. The parameters represented by alphas, betas and gammas
are the coefficients of interest. For example, α2 captures the degree of state dependence
in the poverty status and α3 the feedback from severe material deprivation status to
poverty. φ1, φ2, φ3 are the rest of the parameters to be estimated. ci, hi and gi refer to the
individual-specific effects. Moreover, the idiosyncratic error terms in each process (uit, εit
and λit) are assumed to follow a standard normal distribution with zero mean and unit
variance, and to be serially independent.

In the modelling, it is important to take account of the well-known problem of initial
conditions. That is, the fact that the beginning of the observation period may not be the
same as the beginning of the outcome experience (see Skrondal and Rabe-Hesketh, 2014).
The initial response (at t = 0) is affected by the random intercept and the responses
that would have taken place before the survey. Ignoring this endogeneity would lead
not only to inconsistent estimators, but also to overestimation of the state dependence
effect. As in Biewen (2004; 2009) and Devicienti and Poggi (2011), we have chosen
to follow Wooldridge (2005) regarding the treatment of initial conditions. He proposes
finding the density of the dependent variables from t = 1, ..., T conditional on the initial
period and the explanatory variables — instead of finding the density for the whole period
t = 0, 1, ..., T . This implies a need to specify the density of the unobserved specific effects
conditional on the dependent variables at t = 0.

Following Stewart (2007), we add the time-average of all time-varying observed vari-
ables (except for feedback effects and year dummies), in order to allow for a certain
correlation between the individual specific effects and the time-varying variables (see also
Chamberlain, 1984 and Alessie et al., 2004). Time-averaged explanatory variables are
called Zi, Si and Vi.

15

Formally, we can write the specification as follows:

ci = r0 + r1Pi0 + r2Di0 + r3Wi0 + r
′

4Zi + κ1i (7)

hi = s0 + s1Pi0 + s2Di0 + s3Wi0 + s
′

4Si + κ2i (8)

gi = t0 + t1Pi0 + t2Di0 + t3Wi0 + t
′

4Vi + κ3i (9)

As explained by Wooldridge (2000; 2005) and in order to get consistent estimates, the
residuals κ1i, κ2i, κ3i are integrated out using a numerical integration algorithm based
on Gauss-Hermite quadrature with 12 points. A trivariate normal distribution with zero
mean and σ2

kji
variance is assumed for κ1i, κ2i, κ3i which are allowed to be freely correlated:

ρ12 = corr(κ1i, κ2i) (10)

ρ13 = corr(κ1i, κ3i) (11)

ρ23 = corr(κ2i, κ3i) (12)

where ρ12 summarises the association between unobservable individual factors determin-
ing poverty status and material deprivation. ρ13 accounts for unobserved heterogeneity
between poverty and low work intensity, and ρ23 between material deprivation and low

14Note that such a panel structure makes it nearly impossible to include higher-order dynamics.
15See Hsiao (1986), Chay and Hyslop (2001), Wooldridge (2005) and Skrondal and Rabe-Hesketh (2014)

for reviews of the different strategies that have dealt with the initial conditions problem.
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work intensity.16 We expect all the correlations to be positive across countries. For ex-
ample, ρ12 > 0 would indicate that unobservables that make some individual more likely
to be poor also make him more likely to be materially deprived, and, ρ23 > 0 would indi-
cate that unobserved factors that explain why an individual lives in a household with low
work intensity are positively related to factors that make him more likely to be materially
deprived.

It is important to take into account the fact that if all the parameters for the feedback
effects were equal to 0, the recursive structure of the proposed model would not be neces-
sary, and we could consistently estimate each outcome separately. If the feedback-effects
coefficients were different from 0 but all the correlations were 0, again we could estimate
each equation separately by assuming that the lagged values of each outcome that are
used as explanatory variables are weakly exogenous. If not, joint estimation is necessary
in order to obtain consistent estimates. Moreover, note that the recursive structure of
the model assures identification by providing a multiplicity of exclusion restrictions (see
Mroz and Savage, 2006).17 The models have been estimated using the software package
aML (applied Maximum-Likelihood) (see Lillard and Panis, 2003 and Ayllón, 2014).

6 Empirical results

The main results are shown in Table 1, which includes the estimates for state dependence,
cross-current and feedback effects, unobserved heterogeneity, and random-effects correla-
tions.18 We focus first on the results relative to genuine state dependence, as measured
by the coefficient of the lagged value of each dependent variable in each equation.

As is shown, state dependence is proved for all three segments of poverty and social
exclusion, and for all countries. This means that being affected by a given problem in
the past increases by itself the probability of experiencing the same outcome again in
the future. A comparison of the coefficients and confidence intervals of each parameter
confirms that low work intensity is more affected by state dependence than is monetary
poverty, while being below the poverty line is more affected by state dependence than
is material deprivation. Indeed, this is a phenomenon that was observed in Section 4
from the descriptive statistics of persistence rates. The existence of strong genuine state
dependence is reinforced and strengthened by the estimated results for the initial condition
of a given status. These are also positive for all three segments of poverty and social
exclusion. Moreover, note that the standard deviation of the individual-specific random
effects of each equation (σκ1 , σκ2 , σκ3) is highly significant, pointing to the importance of
considering unobserved heterogeneity in each phenomenon.

If we look at the countries, the coefficients indicate that poverty is most affected by
state dependence in Poland, while this scarring effect is weakest in Spain. For deprivation,
state dependence is highest in Hungary and Poland, while for low work intensity it is
particularly high in Austria. Note that these results do not correspond perfectly to the
rankings of persistence rates given in Figure 2. This is readily explained by the fact that
genuine state dependence in each phenomenon captures only part of the persistence, while

16Correlations relate unobservables such as ability, intelligence, personality traits, ambition, family
background and so on.

17In other words, and as explained in Wilde (2000), by the condition of logical consistency, the existence
of one varying exogenous regressor is sufficient to avoid identification problems in multiple equation models
for binary outcomes with endogenous regressors.

18The full models with all the coefficients are available from the authors upon request.
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the rest needs to be attributed to observed and unobserved heterogeneity with different
degrees of importance in each country.

Poverty and severe material deprivation. Evidence of feedback effects between
poverty and severe material deprivation is not to be found in all the samples analysed.
Only in the Central-Eastern European countries of Hungary and Poland do we find evi-
dence of a feedback loop between the two phenomena, by which past poverty experiences
increase the probability of material deprivation, and in turn material deprivation increases
the likelihood of future poverty. This is partly in line with what we observed in Section
4, where we found that past poverty status makes a much greater difference to depriva-
tion outcomes in the new Member States than in the old ones. However, the feedback
from past deprivation experiences to poverty was less obvious from simple descriptive
tabulations in both countries (see Figure 3a).

Estimated effects are not significant at the 95% confidence level neither in the English-
speaking, the Mediterranean or Continental Europe Member States — with the exception
of positive feedback from poverty on material deprivation in Austria and negative feed-
back between the two segments in Italy; and positive feedback in the opposite direction
(from material deprivation on poverty) in Spain. Thus, in the majority of countries, one-
year lags do not affect present outcomes in any substantial way. Feedback loops that
reinforce both phenomena are not found. Rather, poverty and severe material depriva-
tion are related via initial conditions, current effects and unobserved factors. A positive
effect on poverty resulting from current severe material deprivation is observed in Spain,
as well as in the Central-Eastern European countries. However, of the English-speaking
and Continental European countries, a significant effect is found only in Belgium. In-
terestingly, ρ12, which relates unobservables that affect poverty and material deprivation
simultaneously, is positive and statistically significant at least at the 95% confidence level
in all countries (except Ireland). That is, the relationship between both phenomena goes
beyond the observed characteristics included in the model or the survey — for example,
family background, personality or ability.

Poverty and low work intensity. A positive feedback effect from low work inten-
sity to poverty is not present in the countries analysed, with the sole exception of Italy.
Instead, we find a negative feedback in Spain and Poland, and an effect that does not
statistically differ from 0 for the rest of the countries.19 Indeed, in all countries the link
between the two segments is provided by current effects: the estimated coefficients of low
work intensity in the poverty equation are very strong positive in all countries. This just
reflects the obvious fact that earnings from the labour market are key to prevent poverty
in any country and that changes in earnings exert an immediate effect on the risk of
poverty.

Feedback effects from poverty to low work intensity are positive at the 95% confidence
level only in the United Kingdom, Italy and Hungary, and are not statistically meaningful
in the rest of the countries. So we do not find general evidence of past poverty experiences
jeopardising individuals’ chances in the labour market by country cluster. Nor do our
results correspond with the relationships and rankings observed at a descriptive level.
Again, part of the link between poverty and low work intensity occurs via initial conditions
and correlated unobserved heterogeneity. That is, unobserved characteristics that increase
the probability of being poor also increase the probability of living in a household with
low work intensity — this being true for six of the eight countries analysed.

19Recall that Spain and Poland were the countries where the difference between the probability of
being poor according to past low work intensity status was the smallest in Figure 3c.
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Severe material deprivation and low work intensity. Positive feedback effects
from past low work intensity status to material deprivation are only precisely estimated
in Poland and Hungary, where we also found feedback from past material deprivation
to the likelihood of living in a household with low work intensity. Again, the results
provide evidence of a feedback loop between the two phenomena in these Central-Eastern
European countries. The same evidence is not found in the rest of the countries. Actually,
we only observe positive feedback from past deprivation status to low work intensity in
the United Kingdom, Belgium and Spain. There is negative feedback from past low work
intensity to deprivation in the United Kingdom, and again negative feedback in Italy, but
this time from deprivation to low work intensity. The rest of the possible feedback effects in
the samples studied are not statistically significant. So, with the exception of the Central-
Eastern European countries, we cannot find evidence of an interrelationship between
material deprivation and low work intensity that would reinforce both phenomena. Nor
are the two segments closely related via initial conditions everywhere, and so again it is
the current low work intensity status that mainly has an influence on material deprivation
— being the coefficient statistically significant in five of the eight countries studied. The
results on correlations indicate that generally speaking unobservables do not play a very
important role in this case either, since they are significant only in Austria, Spain and
Italy.
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7 Conclusions

The aim of this paper has been to analyse dynamically the interrelationships between the three
segments of poverty and social exclusion covered by the EU2020 poverty target: namely, the
at-risk-of-poverty, the severe material deprivation and the low work intensity rates. We have
paid special attention to measurement of the degree of state dependence in each phenomenon, as
well as to the possible feedback effects between the three processes. Our results are the outcome
of an econometric strategy that has controlled for observed and unobserved characteristics and
the initial conditions problem, and are based on data from the EU-SILC for eight European
Member States.

We have found that the three processes under study are affected by a considerable degree
of genuine state dependence, according to which the past in itself influences the probability of
someone experiencing the same problem again in the future. Once more, our results highlight
the importance of accounting for past experiences when trying to understand the current pro-
cesses of poverty, material deprivation and low work intensity. Of the three segments, material
deprivation is the phenomenon least affected by scarring, and low work intensity is most af-
fected. From a policy point of view, this means that interventions at a given point in time will
have spill-over effects in the future; thus combating economic hardship today clearly reduces
the problem tomorrow. Our results do not allow for identification of the mechanisms by which
state dependence happens, but these are discussed in the literature (as was set out earlier in this
paper). Of these, social benefit regimes may play a role, alongside other factors such as human
capital depreciation, demoralisation, loss of motivation, or stigma.

In terms of feedback effects between poverty and material deprivation, we have found clear
evidence of a feedback loop only in the Central-Eastern European countries, where both phe-
nomena reinforce each other. In the remainder of the countries, there was no such evidence,
which goes to highlight the fact that poverty and material deprivation are different in nature
and may be identifying different individuals — while the former is relative and input based, the
latter is objective and output based (Boarini and D’Ercole, 2006; Dewilde, 2004). Like Whelan
and Mâıtre (2007), we find that a weak association between poverty and material deprivation
mainly characterises the more affluent Member States. Poverty and material deprivation are
much more affected by current effects, initial conditions and correlated unobservables. The sig-
nificance of the correlation for unobserved heterogeneity between the two phenomena in almost
all countries indicates that the interrelationship is affected by other characteristics that either
have not been taken into account or are not even contained in the dataset to hand.

Regarding the interrelationship between poverty and low work intensity, it is found that
feedback effects are not important in explaining either phenomenon. Rather, it is the current
status of low work intensity that clearly explains the probability today of living below the poverty
line. Feedback effects from low work intensity to poverty were only found in three of the eight
countries and did not allow the identification of a pattern by country cluster. Again, a positive
and significant correlation between unobservables related to each phenomenon captures part of
the link between the two segments.

The evidence of a relationship between material deprivation and low work intensity was even
more mixed (in terms of signs and significance) than for the rest of the feedback effects analysed.
Only in the Central-Eastern European countries was a feedback loop found between these two
phenomena. Once more, it is current low work intensity status that mainly has an influence
on material deprivation. Nor does the correlation between unobservable factors seem to play a
significant role in the majority of countries.

Our econometric strategy has proved relevant for our analysis. The standard deviation of
the individual-specific effects was significant at the 99% confidence level in the three equations
for all the countries analysed. Failing to control for unobserved heterogeneity would have over-
estimated state dependence. Moreover, at least one correlation between unobservable factors
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was significant, which points to the need for a joint model of the type presented in this paper.
Furthermore, we have also learned that associations and country rankings according to simple
descriptive statistics may differ quite substantially from the results of an econometric strategy
that controls for observed and unobserved heterogeneity.

Overall, our results indicate and reinforce some of the existing findings of the literature that
the three social indicators of the EU2020 strategy are (simply) different and capture different
aspects of economic hardship in the majority of the countries analysed. However, we also found
that the three segments are related via current effects in almost all the samples — in particular,
low work intensity status is strongly linked with the risk both of income poverty and of severe
material deprivation. In terms of policy, on the one hand, these results suggest that the three
domains should be handled via different interventions, while spill-over effects across time are
likely to be marginal, apart from in the Central-Eastern European countries. On the other hand,
employment policies that reduce low work intensity clearly fight poverty in the first instance,
but also severe material deprivation, via current effects.

Finally, we would like to stress that our results could be partly driven by data limitations and
the fact that the EU-SILC collects data for at most four consecutive waves. As the literature
shows, for example the correlation between income and material deprivation is stronger for
individuals who have been confronted by monetary poverty for longer periods of time. The
first-order dynamics introduced in our modelling strategy may fail to capture long-term erosion
of resources (Dewilde, 2004). However, to take our knowledge on this topic any further, while
considering a cross-EU comparative analysis, we would need the EU-SILC to start following the
same individuals for more than the current four waves.
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