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Abstract

The relationship between income and housing deprivation in Luxembourg is
analysed at both a cross-sectional and longitudinal level using data from the
Panel Socio-Economique ‘Liewen zu Létzebuerg’ (PSELL3) for 2003 to 20009.
Long-term housing deprivation is negatively associated with long-term income
but this relationship is not confirmed when controlling for unobserved
heterogeneity through fixed effect models. This finding suggests 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.
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1. Introduction

It is now widely acknowledged that poverty should not be assessed solely in terms of
lack of financial resources (Sen 1979; Ringen 1988). In effect, income is a means of
achieving a certain level of well-being but what intrinsically matters when measuring
poverty is the results that individuals are able to achieve (Fusco, 2009). This
distinction between means and ends reflects the main difference between the concepts
of income poverty and multiple deprivation. Indeed, as Townsend (1987:140) pults it,
“people can be said to be deprived if they lack the material standards of diet, clothing,
housing, household facilities, working, environmental and locational conditions and
facilities which are ordinarily available in their society [...]. If they lack or are denied
resources to obtain these conditions of life and for this reason are unable to fulfil
membership of society they can be said to be in poverty. The first turns on the level
of conditions or activities experienced, the second on the income and other resources

directly experienced.”

Multiple deprivation can be defined as the inability to possess the goods and
services and engage in the activities that are ordinary in society, and arises as the
outcome of persistent or repeated income poverty (Boarini and Mira D’Ercole, 2006).
The link between multiple deprivation and income (poverty) has led to an extensive
literature analysing their relationship. The result often found is that high incomes are
associated with low level of deprivation, but the strength of the relationship is usually
less than expected. This is especially the case in the lower part of the income
distribution as low incomes are not always the most deprived. In addition, the
strength of the relationship is different for each dimension of deprivation, being
stronger for items related to financial difficulties and weaker for environmental and

housing condition items.

The results of the literature presented above mainly issue from analysis based
on cross-sectional data (e.g. Layte et al, 2001 or Fusco et al, 2010). One of the
limitations of cross-sectional analysis is that it does not allow controlling for
unobserved factors such as the social network or skills that might affect the
relationship under study. The availability of panel data allows this to be taken into

account but only a few studies have analysed the impact of income on multiple
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deprivation using longitudinal data. To our knowledge, only two contributions
(Figari, 2010 and Berthoud and Bryan, 2011) have analysed this relationship in a
longitudinal framework using European data. However, their focus was on indexes
of deprivation based only on financial stress items and other dimensions of
deprivation were not considered. This leads to the question of defining the
relationship between income and other dimensions of deprivation. In particular, we
are interested in housing deprivation, which is central to the concept of deprivation,
but has not yet received much attention. Indeed, “the study of housing conditions has
paid relatively little attention to the multidimensional analysis of housing
deprivation”(Ayala and Navarro, 2007).

Housing deprivation is of particular interest in Luxembourg, a country where
there is a long tradition of analysis of multiple deprivation. In a recent national
publication analysing child poverty in Luxembourg, Berger et al (2009) found that
children residing in Luxembourg faced a lower level of deprivation in the domains of
financial stress (11%) and possession of durable goods (2%) than children residing in
Belgium (26% and 8%), France (30% and 5%) and Portugal (39% and 15%). The
situation was different in the domain of housing conditions where the proportion of
children residing in Luxembourg who were deprived was intermediate (18%)
between France (18%) and Belgium (25%) — but still better than Portugal (see also

Eurostat, 2008). However, these results were based on cross-sectional data.

The aim of this paper is to analyse the impact of income on housing deprivation
in Luxembourg, using longitudinal data. Our research questions can be summarised
as follows: does an increase in income lead to a reduction in housing deprivation?
Are there any mediating variables in the relationship between income and housing
deprivation? There are three original aspects to this paper. Firstly, we analyse the
link between income and housing deprivation, which has received little attention.
Secondly, this analysis is made in a longitudinal context, which has previously been
done to analyse the impact of income on multiple deprivation but not, to our
knowledge, on housing deprivation. Thirdly, this is the first longitudinal analysis of
(housing) deprivation in Luxembourg. The analysis is made using data from the
Panel Socio-Economique ‘Liewen zu Létzebuerg’ (PSELL3) from 2003 to 2009.



After a brief review of the literature on the link between income and
deprivation (Section 2), we introduce the data as well as the methodology used to
measure housing deprivation in Luxembourg (Section 3). The cross-sectional
association between income and housing deprivation is analysed in Section 4 and
results of the longitudinal analysis of the determinants of housing deprivation in
Luxembourg are presented in Section 5. Finally, section 6 concludes.

2. Literature review on the link between income and deprivation

The link between income and multiple deprivation has been widely studied. The
relationship between income (poverty) and multiple deprivation can be analysed

along two perspectives (e.g. Boarini and Mira D’Ercole, 2006).

One perspective focusses on the extent to which those suffering income poverty
and those suffering multiple deprivation are actually the same people, or identified as
such. At the cross-sectional level, it is usually found that there is little overlap
between the two populations (Layte et al, 2001; Perry, 2002; Fusco et al, 2010) but
the degree of consistency increases when a higher income threshold is used and
varies across the dimension of deprivation; in particular, the consistency is higher for
‘financial difficulties’, and lower for ‘housing’ or ‘environment deprivation’. This
common result is not surprising given the fact that both measures are meant to
capture different aspects of well-being. As stated by Iceland and Bauman (2007:
377), “poverty is usually a measure of transitory income deprivation, while reports of
some types of material hardships (such as neighbourhood problems) are likely to be
more affected by longer-term income, while others (such as reports of food
insecurity) are more affected by very short-term income flows.” Housing deprivation
is also more likely to be impacted by long-term income than current income. Using
longitudinal data, the results might be expected to yield a stronger consistency
between both measures if long-term income contains fewer measurement errors and
when families can substitute income over periods (Whelan et al, 2001). This
hypothesis has not always been empirically validated. Whelan et al (2004) found that
the overlap between income poverty and deprivation, both measured over five years,

IS no greater than that observed at the cross-sectional level.



The second approach, which is the one followed in this paper, looks at the
‘causal’ role of individuals’ income as a determinant of multiple deprivation. In a
cross-sectional analysis, this is done by assessing the impact of income on multiple
deprivation in a regression framework (Boarini and Mira D’Ercole, 2006). Those
with low incomes are usually more likely than those with higher incomes to
experience deprivation and thus income is usually found to be a significant predictor
of deprivation. However, current income explains only a small amount of variation in
multiple deprivation (e.g. Mayer and Jencks, 1989). In addition, other covariates are
also involved. These variables reflect the needs and/or resources of an individual (see
Layte et al, 2001) as two individuals with the same income can have different living
standards if their income does not adequately measure all the resources available to
each of them (saving/debts, subsidised public goods and services, etc) and/or if their
needs differ (family composition, health, etc). However, if some factors affecting
multiple deprivation can be observed and measured, such as household composition
or labour market status, other factors are either unobserved (e.g. no wealth variable in
our data)or unobservable (e.g. network, opportunities, skills). Cross-sectional data
does not allow controlling for unobserved factors which may bias the results
(Verbeek, 2008). Indeed, “the possibility remains that there is some unmeasured
characteristic of households which affects both their income and their deprivation, so
that if their income went up, their deprivation would not necessarily go down”

(Berthoud et al, 2004:6).

The availability of longitudinal data makes it possible to tackle the issue of
unobserved heterogeneity. To our knowledge, only two studies have used European
data to analyse this question in a longitudinal framework. Figari (2010) analysed the
relationship between deprivation, income and other individual dimensions in eleven
European countries (excluding Luxembourg). Using the European Community
Household Panel (ECHP), he analysed the determinants of deprivation for each
country separately using fixed effects models and found that income and lagged
income is significantly negatively associated with multiple deprivation. What matters
is not only the level of income, but also the sources of income. Using data from the
British Household Panel Survey (BHPS), Berthoud and Bryan (2011) also analysed
the relationship between household incomes and multiple deprivation indexes over

time. A between-effects regression (individuals time-average values of deprivation



are regressed over time-average values of income and other covariates) allowed them
to determine that “people with long-term low incomes report long-term deprivation”,
but without controlling for unobserved factors. Using a fixed-effects model (based
on the variations between annual values and individual averages) to control for
unobserved heterogeneity, they were able to determine that “people whose income
increases do not always report a commensurate fall in deprivation”, highlighting a

weak dynamic association.

The link between income and multiple deprivation has also been studied in the
US where, since the seminal work by Mayer and Jencks (1989), multiple deprivation
is usually referred to as ‘material hardship’. Sullivan et al (2008) analysed the link
between current and permanent income (measured over several years) and the extent
of multiple deprivation among welfare recipients. Their results were similar to those
of Berthoud and Bryan (2011). On the basis of pooled OLS models, they found a
strong negative relationship between income and the likelihood of experiencing
deprivation. Using linear fixed-effects models, they found that the relationship was
weaker.2 In a similar vein, Iceland and Bauman (2007) used a longitudinal US
dataset to determine the extent to which indicators of hardships are associated with
income poverty. However, they did not focus on the impact of income or income
changes on multiple deprivation but rather on the association between multiple
deprivation and different patterns of longitudinal poverty, namely poverty spell
length, timing, depth and frequency of occurrence. They found that items of
deprivation are significantly associated with poverty incidence and severity, while
results vary significantly across types of deprivation and the magnitude of the
association is reduced when controlling for a family’s average income while not in

poverty.

There is a long tradition of analysis of non-monetary poverty in Luxembourg.
In the framework of the first and second EU Poverty programmes (1975-1981 and
1985-1988), some pioneering work was done in Luxembourg on the topic of
deprivation (see e.g. Gailly and Hausman, 1984; Dickes et al, 1984 and Dickes, 1989)
contemporaneously to the oft-cited work of Townsend (1979). Recently, Fusco and
Dickes (2008) and Raileanu Szeles and Fusco (2011) explored the use of the Item

% This result is also found when they control for permanent income (i.e. average income across years for each
observation) in the pooled OLS regression.
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Response Theory framework in the measurement of deprivation (see also Cappellari
and Jenkins, 2007) and Pi Alperin et al (2010) focussed on the measurement and
explanation of deprivation differentials between immigrants and natives. Elements of
the impact of income on various deprivation measures can be found in these papers.®

However, none of them make use of the longitudinal feature of PSELL data.

3. Income and housing deprivation in the PSELL3 data

The main source used to analyse poverty in Luxembourg is the Socio-Economic
Panel “Liewen zu Létzebuerg” (PSELL3), which is the Luxembourgish component of
the EU-Community Statistics on Income and Living Conditions (EU-SILC).
PSELL3 was launched in 2003, with an initial sample of 3500 households that were
representative of the population living in private households in Luxembourg. All
household members aged over 16 answer a personal questionnaire, and the reference
person answers the household questionnaire. Original sample members are followed
over time and interviewed at intervals of approximately one year. Where households
divide over time, the new households are followed as well as all new co-residents.
When children turn 16 they are asked to answer the personal questionnaire. Every
year, new individuals are included in the sample. Those interviewed provide
information about their incomes, living conditions and other personal and household
characteristics. PSELL3 is a suitable dataset for our analysis as it provides repeated
annual observations, taken since 2003, of the same individuals, which allows changes
in multiple deprivation to be linked with changes in income or other aspects of
household circumstances such as family arrangements or the labour market situation.
In addition, this allows isolation of the effects of unobserved differences between

individuals.

In this paper, we use the seven available waves of the PSELL3 dataset from
2003 to 2009. Both income and deprivation variables are defined at the household
level- so that all household members share the same level of deprivation. The unit of
analysis is the individual as they can be followed over time, even in the case of a

divided household. We limit our analysis to individuals with complete data. Our

% For example, Raileanu Szeles and Fusco (2011) analysed the determinants of a ‘global’ scale of deprivation and
showed that deprivation is higher for households with low income, lone parents and when the head of the household is
unemployed and non-Luxembourgish.
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working sample is an unbalanced panel which consists of 13,982 individuals from
4,858 original households, providing 47,985 person-wave observations.

The concept of income we use is quite broad as it comprises earnings from
work, including company cars, all social benefits received in cash, and income from
investment and property and inter-households payments. In income poverty analysis,
an equivalence scale is usually applied to take into account differences in household
size and composition. We use the modified OECD scale, which assigns a value of 1
to the first adult in the household, 0.5 to each other adult and 0.3 to each child under
14 (for more details, see Atkinson et al, 2002). Income is deflated to the level of
prices in 2005 using the national consumer price index (IPCN) provided by Statec.

Index of housing deprivation

Housing deprivation is defined here as an enforced lack of a combination of
items depicting some aspects of housing conditions. The construction of a housing
deprivation indicator requires data on the extent to which households would like to
possess specific ‘basic’ commodities (a place to sit outside) or to avoid some housing
problems (damp walls); it also requires that key questions be tackled regarding the

selection of items and their aggregation.*

PSELL-3 contains the usual items used in the framework of deprivation
measurement (see e.g. Layte et al, 2001). The choice was made according to the
ability of each item to operationalise the concept of housing deprivation and to a set
of ex-ante criteria such as correlation with income or frequency criterion (see Pérez-
Mayo, 2003 or Guio, 2005). Housing deprivation is assessed on the basis of eight
dichotomous items related to (1) living in an overcrowded household®, (2) dark
accommodation, (3) the presence of a leaky roof, (4) damp walls, floors or
foundations, (5) rot in window frames or floors (6) non-hermetic windows (7) no
space to sit outside and (8) lack of double glazed windows. Households were only
asked to report about each problem (and not if it was for financial reasons). The

* Many questions arise at each of these steps, so that the empirical operationalisation of the concept of deprivation —
but also of any other multidimensional approach of poverty such as Sen’s capability approach — has long been debated.
As suggested by Klasen (2000), one reason might be that each of these steps cannot be axiomatically derived and is

ultimately based on value judgments.

® We use the EU indicator of overcrowding whose definition depends on the household size as well as the age and
family situation of the household members. The dwelling is considered to be overcrowded if one of the following
criteria is not fulfilled: (i) one room for the household; (ii) one room for each couple; (iii) one room for each single
person aged 18+; (iv) 1 room for two single people of the same sex between 12 and 17 years of age; (v) 1 room for
each single person of different sex between 12 and 17 years of age; (vi) 1 room - for two people under 12 years of age.
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implicit assumption is that these items represent problems that everyone would like to
avoid if they had the means. All items were collected at household level. In our
analysis they were distributed from the household to the individuals based on the

assumption that household members share a common standard of living.°

Starting from this set of individual items, we then aggregated the items to an
index of housing deprivation. All the items j=1..8 are dichotomous so that each
individual i=1..n can be deprived (Xjj= 1) or not (xij: = 0). Many possibilities exist for
aggregating these types of items (see e.g. Navarro and Ayala, 2008 or Kakwani and
Silber, 2008). For each individual, a weighted score Hj; for each point in time t =

1..T can be computed:

H; = 27;1 Wit Xijit [1]
where m = 8 represents the number of items, and w;; represents the weight of

item j in wave t with w;;=0 and Z;’;l w;, = 1. These weights correspond to the

relative importance of each item at each wave. In the case of equal weighting, it is
assumed that all items have the same importance. If this assumption is considered
too strong, a weighting structure has to be decided. Many (explicit or implicit)
weighting structures have been proposed in the literature on deprivation and
multidimensional poverty (see e.g. Guio, 2009 or Decancq and Lugo, forthcoming).
No evidence is provided that one is better than another. In this paper, | chose to use
the normalised structure of prevalence weights proposed by Desai and Shah (1988)
where each item is weighted according to the proportion of individuals possessing the
item (see Table Al):
Wie =1 =% [2]

This weighting structure can be justified by reference to a relative approach to
poverty or, more precisely, by the subjective feeling of relative deprivation
(Runciman, 1966). The higher the proportion of people not deprived in a given item,
the more likely a person unable to afford this item (but wanting it) will feel deprived.
As this weighting structure is time-specific, it can be argued that it appropriately

takes into account the evolution over time due to changing behaviour.” Scores for

® The Cronbach alpha for this set of items ranges between 0.59 and 0.66.
" Berthoud and Bryan (2011) stress that particular attention should be paid to the consistency of an index of multiple
deprivationover time. This led them to express the deprivation score relative to annual averages (Z score
standardisation). As | use time-specific weights, | do not follow their approach.
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each dimension belong to the interval [0, 1]. A score of O indicates the absence of
disadvantage on all items of the dimension; a score of 1, a disadvantage on all items
of the dimension. If the individual presents some disadvantages, he will have a score
between 0 and 1. Hence, the index corresponds to the mean degree of deprivation in

a given dimension (Guio, 2005).

The index is multiplied by 100 for reading simplicity. Table 1 provides
descriptive statistics of the evolution of (un)weighted housing deprivation and

equivalised income in Luxembourg.

Table 1: Average (un)weighted housing deprivation index and equivalised income

2003 2004 2005 2006 2007 2008 2009
Unweighted (0-8) 0.92 0.82 0.76 0.70 0.64 0.69 0.74
Prevalence weighted (0-100) 11.23 10.12 9.34 8.71 7.90 8.55 9.08
Real equivalised income 31723 31814 32646 33006 33260 33678 33584

Source: PSELL3, CEPS/INSTEAD, Statec, 2003-2009, author’s computations.

The average value of the index of housing deprivation is quite low and,
therefore in line with the results obtained by other studies at EU level (e.g. Fusco et
al, 2010). There seems to be a slight downward trend between 2003 and 2007
followed by an upward trend. It should be remembered that the evolution of
deprivation levels over time reflect either variation in individual living conditions or
variation in availability of the items or variation in price (Figari, 2010). The real
equivalised income rose by almost 6% between 2003 and 2009. Two periods can be
identified: between 2003 and 2006 average growth was 4% (Van Kerm and Fusco,
2008); between 2006 and 2009, it fell to 1.75%.°

4. Cross-sectional link between income and multiple deprivation

The cross-sectional correlation between the level of equivalised income and the index
of multiple deprivation is around -0.2 every year (see Table A2) which is in line with
results obtained in previous research (e.g. Ayllon et al, 2007 and Fusco et al, 2010).
Figure 1 provides a visual representation of the relationship between equivalent

income and the index of housing deprivation across income distribution. It represents

8 Between 2003 and 2008, income poverty was quite stable around 13%. When taking the standard errors of the
estimates into account, no trends are found. In 2009, the income poverty rate rose to 14.9% (Statec, 2010).
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a local polynomial smoothing of the average relative deprivation index with the
equivalised income, expressed as a fraction of the median equivalised income. The
results are consistent with expectations: housing deprivation decreases while income
increases so that higher levels of income are associated with lower levels of housing

deprivation.

Figure 1: Level of housing deprivation according to equivalised income, 2008.

2

i

15

10

T T T T T T T
(@] .5 a1 1.5 2 2.5 3
fraction of median equivalised income

Source: PSELL3, CEPS/INSTEAD, Statec; local polynomial regression of degree 1 and bandwidth 0.2

This relationship is however not linear and an increase in income will have a
stronger reducing effect on housing deprivation in the lower part of income
distribution. At some point in income distribution, the curve flattens. The
relationship is also not monotonic: the most deprived are not those with the lowest
income. This result is often found in literature (e.g. Fusco et al, 2010; Nolan and
Whelan, 2010). This could be due to the difficulties in measuring income in the lower
part of income distribution. The vertical line represents the poverty line and, as
expected, it shows that those with low incomes are more likely to experience higher

levels of housing deprivation.

5. Longitudinal relationship between income and housing
deprivation

In this section we present longitudinal model estimates of the relationship between

housing deprivation and income in order to determine whether a change in income

has a direct impact on the level of deprivation in Luxembourg, other things being
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equal (Sullivan et al, 2008; Figari, 2010; Berthoud and Bryan, 2011). Before
presenting the models, we introduce the variables.

The dependent variable is the prevalent weighted index presented in Section 3.
The independent variable of interest is income, which is introduced in the model in a
logarithmic form so that a given unit change in income is likely to have a different
impact on housing deprivation in the lower part of income distribution than for
higher incomes.? The lagged value of income is also included in the model due to the
expectation that income will not immediately impact housing deprivation (if, for
example individuals are able to use their savings). | do not make use of an equivalent

scale as household composition is controlled for.

The deprivation index is derived at the household level and then attributed to
each of its members (see Section 3), hence the covariates refer to the household or to
the head of the household.”® As explained in Section 2, the explanatory variables
contain a set of individual or household socio-economic characteristics that affect the
needs and/or resources of an individual. Factors related to the needs are those
characteristics, such as household structure, that increase the level of resources
necessary for a household to maintain its standard of living. Factors related to
resources are those that impact the level of current income, such as the number of
household members at work. The household level variables of our model refer to
household composition (number of children, number of adults), the attachment to the
labour market (number of household’s members at work) and the tenure status of the
accommodation (outright owner, acceding to property, tenant or rent free). The set of
covariates used to describe the head of the household, defined as the main income
earner*, includes their citizenship (Luxembourgish, Portuguese, other EU15 and non
EU15), employment status (full-time worker, part-time worker, self-employed,
unemployed, retired or other), health ((very) bad or not), education (primary

education, secondary education, upper secondary education), matrimonial status

% Except for the lower part of the income distribution, the logarithm form captures the relationship between deprivation
and income in a better way (see Figure 1). In the results presented in this paper, no trimming of the data was made.
However, we ran the same models excluding the lowest 3 percentiles of the income distribution and obtained similar

results.

1% Robust standard errors of the estimates are computed. The original household from which the individual was

sampled in its first appearance is used asthe cluster (see Berthoud and Bryan 2011).

! The hypothesis is that the household member with the highest personal income has the highest influence on the
household’s standard of living. When two household members have an equally high personal income, the older is

designated as the main income earner.
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(married, single, divorced/separated, widow), age and gender. Finally, we also
include dummy variables for each year in order to take into account possible time-

specific effects for the whole population.
A standard linear regression model can be written as follows:

Hy = Bo + Bxie +u; + e + it [3]

Where Hj; is the index of housing deprivation of individual i=1..N in wave
t=1..T (see Section 3). xj is a vector of regressors that may affect housing
deprivation. The error term is composed of an individual-specific term u; which
captures unobservable time-invariant differences across individuals. u; controls for
unobserved characteristics that might be related to both income and multiple
deprivation (e.g. social condition, wealth, opportunities, skills, network, etc.).* v, is
a time specific effect. ¢ is a zero mean error term with normal distribution, no serial
correlation and homoskedasticity. We further assume that & is uncorrelated with the
regressors and with the individual specific effect u;.

We first estimate a between-effect model, which consists of regressing the
time-average value of the dependent variable over the time-average values of income

and other covariates:

Hi=py+pXi+u+y +% [4]

By so doing, the within-individual variation is averaged out and only the
variation between individuals is used to estimate the between estimator. Unobserved
heterogeneity is not taken into account and the between estimator is consistent if the
regressors are independent of the error term. The between effect regression is
interesting in our case as it gives an idea of the impact of long-term income (as
measured by the time-average income) on long term housing deprivation. Results are
presented in Table 2.

As expected, income is negatively related to housing deprivation: a 1% increase
in real net income is associated with an average decrease of 3.51 in the index of
housing deprivation. The lagged income variable also has a significant negative
impact on housing deprivation which means that, in addition to its contemporaneous

impact, income also has a delayed impact.

12 sullivan et al (2008:73) give the example of individuals that “may be more resourceful at avoiding hardship than
others, and resourcefulness might be correlated with income”.
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Table 2: Between effects and fixed-effects estimates of housing deprivation

between effects fixed effects
Log of real income -3.51%** -0.65
Lagged log of real income -2.82%** -0.23
Main income earner
Age -0.02 -0.02
Female 2.16%** 0.15
Portuguese 4.72%** 1.53
Other EU15 0.98*** 2.08
Non EU15 2.13%** -1.53
Lower education 0.38 0.99
Secondary education 0.11 1.08
Bad health 3.72%** 1.21*
Married -2.46%** 121
Divorced -1.52** 2.34%
Widow -2.91%** 1.07
Part time 0.07 0.69
Unemployed 7.52%** -1.90
Self-employed 1.11* 0.05
Retired -0.12 -0.69
Other 0.11 0.54
Household
Number of children 1.48*** 0.33
Number of adults 2.45%** 0.20
Number of individuals at work -0.57* -0.09
Acceding to property 0.73* -1.48**
Tenant or rent-free 8.42*** 3.37**
Year 2005 -3.37*** -0.46
Year 2006 -2.83%** -1.04**
Year 2007 0.56 -1.61%***
Year 2008 -3.82%** -1.54%**
Year 20089 -3.19*** -2.04***
Constant 73.01*** 18.08**

Source: PSELL3, CEPS/INSTEAD, Statec, 2003-2009; author’s computations;
***: p <0.001; **: p< 0.01; *: p < 0.05; N =47985

Note: Dependent variable: prevalence weighted housing deprivation index (0-100; see Section 3). The reference
individual lives in a household who owns its accommodation and whose main income earner works full time, is
a Luxembourgish single man with higher education and good health. Robust standards errors are computed.

Original sampled households are treated as clusters.

Most of the observed characteristics of the main income earner have an impact
on housing deprivation. The strongest positive impact is for individuals living in

households that are tenanted or rent/free and where the main income earner is
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Portuguese (+), unemployed (+), in bad health (+). The only variables that have a
significant decreasing impact are when the main income earner is married or a
widow. Moreover, the presence of an additional child or an additional adult increases
the value of the index of deprivation while the presence of an additional household

member at work slightly reduces housing deprivation.

The between effect model suggests that there is a strong relationship between
(lagged) average income over years and average deprivation over years. The impact
of the other covariates can be summarised as follows: variables that are likely to
increase the level of resources needed to maintain a given level of standard of living
(e.g., health problems, tenure costs or family composition) tend to increase the value
of housing deprivation, even though we have controlled for income level. Variables
pertaining to resources such as an additional worker in the household tend to decrease
the value of the index. Living in a household whose main income earner is
unemployed tend to increase the value of the index. The citizenship of the main
income earner (Portuguese, other EU15 and other non EU15 compared to

Luxembourgish) is associated with a higher value in the index.

The between effect estimator is inconsistent if the fixed effects model is
appropriate. This is why we now turn to the estimation of fixed effects models with
the aim of analysing, ceteris paribus, the impact of income on housing deprivation

over time. In this model, an individual-specific intercept term is introduced:

Hy = Bxie +uy +ye + & [5]

The overall intercept term f, presented in equation [3] is subsumed by the
individual-specific intercept term u; which captures unobservable time-invariant
differences across individuals. Fixed effect models do not require that u; and x;; be
uncorrelated. The idea of the fixed effect model is to difference out the unobserved
heterogeneity by subtracting the mean value over years of each variable from its
annual values. The within effect estimator is the OLS estimator in the following
demeaned equation:

Hy —Hi = (i = X)B+ (e = 7) + (e — &) [6]

The fixed effects estimator captures the effect of variation of income on

variation of housing deprivation between individuals.  Because unobserved

heterogeneity is controlled for, these estimates are usually interpreted as causal.
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Results presented in Table 2 show that, when controlling for unobserved
heterogeneity, the impact of income and of lagged income on housing deprivation are
no longer significant — hence we cannot say that there is a direct causal effect of
income on housing deprivation. A potential explanation is that short term variations
in income are less important than longer-term average income to explain housing
deprivation. As mentioned by Sullivan et al (2008:78), this is consistent with “the
permanent income hypothesis, which suggests that some families may avoid
hardships by borrowing or dissaving when income is temporarily low.” Second,
unobserved characteristics of households that are both deprived and income poor
affect the relationship between long-term income and long-term housing deprivation.
As suggested by Sullivan et al (2008) unmeasured resources resulting from ‘survival
strategies’ (such as informal or illegal work or unreported in-kind transfers from
family or friends) may play an important role in helping the disadvantaged make ends

meet.

In the fixed-effects model, almost no variables related to the main income
earner are significant at the 5% significance level. Exceptions are a slight positive
effect when the main income earner’s health worsens or when s/he divorces. At
household level, acceding to property significantly decreases the value of the index of
housing deprivation and moving to rented accommodation has a positive impact on

deprivation.

6. Conclusion

The aim of this paper was to analyse the relationship between income and housing
deprivation using longitudinal data from the Panel Socio-Economique ‘Liewen zu
Létzebuerg’ (PSELL3). The descriptive analysis shows that current income and
current housing deprivation are negatively associated in Luxembourg: high incomes
are associated with reduced levels of housing deprivation. However this relationship
was not confirmed using fixed effect models. This finding suggests that housing
deprivation is less affected by short variations in income than by measures of
permanent income. It also suggests that unobserved characteristics of households,
such as their wealth or assets, may affect the relationship between long-term income
and long-term deprivation and are removed in the fixed effects models. This result is

different than that found by Figari (2010) or Berthoud and Bryan (2011) regarding
16



the impact of income on financial dimensions of ‘multiple deprivation’. As for
Iceland and Bauman (2007), this suggests that different types of interventions would

be needed for different types of deprivation.

17



References

Atkinson T., Cantillon B., Marlier E., Nolan B. (2002), Social Indicators: The EU and Social Inclusion, Oxford,
Oxford University Press.

Ayala L., Navarro C. (2007), “The dynamics of housing deprivation”, Journal of Housing Deprivation, 16,
pp.72-97.

Ayllon S., Mercader M. and Ramos X. (2007), "Caracterizacion de la privacion y de la pobreza en Cataluiia”,
Revista de Economia Aplicada, 44(15): 137-175.

Berger F., Fusco A., Jeandidier B., Reinstadler A. (2009) "la pauvreté des enfants au Luxembourg", rapport pour
le Ministére de la Famille et de I’Intégration du Luxembourg, avril.

Berthoud R., Bryan M. (2011), “Income, deprivation and poverty: a longitudinal analysis”, Journal of Social
Policy, 40(1), pp. 135-156.

Berthoud R., Bryan M. and Bardasi E. (2004), "The dynamics of deprivation: the relationship between income
and material deprivation over time", Department for Work and Pensions, Research Report n°219.

Boarini R. and Mira d’Ercole M. (2006), "Measures of material deprivation in OECD countries”, OECD Social,
Employment and Migration Working Papers n°37.

Cappellari L. and Jenkins S.P. (2007), “Summarizing multiple deprivation indicators” in Jenkins, S.P and
Micklewright, J. (eds), Inequality and Poverty: Re-examined, pp.166-184. Oxford University Press, Oxford.

Decancq, K. and Lugo, M.A. (forthcoming) “Weights in Multidimensional Indices of Well-Being: An
Overview”, Econometric Reviews.

Desai M., Shah A. (1988),"An econometric approach to the measurement of poverty", Oxford Economic Papers,
n°40, pp.505-522.

Dickes, P. (1989), "Pauvreté et Conditions d'Existence. Théories, modéles et mesures", Document PSELL No. 8,
Walferdange, CEPS/INSTEAD.

Dickes P., Gailly B., Hausman P. and Schaber G. (1984), "Les Désavantages de la Pauvreté:définitions, mesure
et réalités en Europe”, Mondes en Développement, Tome 12, n°45, pp.131-190.

Eurostat (2008), “Child Poverty and Well-Being in the EU: Current status and way forward”, Report endorsed
by the EU Social Protection Committee and the European Commission in January 2008

Figari F. (2010), "Cross-national differences in determinants of multiple deprivation in Europe”, Journal of
Economic Inequality, advanced online publication.

Fusco A. (2009), "Les mesures monétaires et directes de la pauvreté sont-elles substituables ? Investigations sur
base de la courbe du ROC", Recherches Economiques de Louvain/Louvain Economic Review, Vol. 753, pp.
369-96

Fusco, A. and Dickes, P: (2008) The Rasch model and multidimensional poverty measurement. In: Kakwani, N.,
Silber, J. (eds) Quantitative approaches to multidimensional poverty measurement, pp. 49-62. Houndmills
Palgrave Macmillan.

Fusco A., Guio A.-C and Marlier E. (2010), "Characterizing the income poor and the materially deprived in
European countries"”, in Atkinson A.B, Marlier E. (eds), Income and Living Conditions in Europe,
Luxembourg, OPOCE.

18


http://www.ceps.lu/pdf/3/art1531.pdf
http://dx.doi.org/10.3917/rel.753.0369
http://dx.doi.org/10.3917/rel.753.0369

Gailly, B., Hausman, P. (1984) “Désavantages relatifs a une mesure objective de la pauvreté”. In: Sarpellon, G.
(ed.) Understanding Poverty, pp. 192-216. Franco Angeli, Milan.

Guio, A.-C. (2009), "What can be learned from deprivation indicators in Europe? ", EUROSTAT
methodological and working paper.

---- (2005). “Material deprivation in the EU”, Statistics in Focus n°21/2005, Luxembourg : EUROSTAT.

Guio A.-C., Fusco A. and Marlier E. (2009), "An EU approach to Material Deprivation EU-SILC and
Eurobarometer data", IRISS Working Paper n°2009-19, CEPS/INSTEAD, Luxembourg.

Iceland, J. and Bauman, K., (2007). "Income poverty and material hardship: How strong is the association?", The
Journal of Socio-Economics, 36, 376-396.

Kakwani, N. and Silber, J. (2008) Quantitative Approaches To Multidimensional Poverty Measurement.
Houndmills: Palgrave Macmillan, London.

Klasen S. (2000), "Measuring poverty and deprivation in South Africa”, Review of Income and Wealth, series 46,
n°l, pp.33-58.

Layte R., Maitre B., Nolan B. and Whelan C.T. (2001), "Persistent and consistent poverty in the 1994 and 1995
waves of the European Community Household Panel”, Review of Income and Wealth, Series 47, No. 4,
pp.427-449.

Mayer, S. and Jencks, C. (1989). "Poverty and the distribution of material hardship", The Journal of Human
Resources, Vol. 24, No. 1. pp. 88-114.

Navarro C. and Ayala L. (2008), “Multidimensional housing deprivation indices with application to Spain”,
Applied Economics, 40, 597-611.

Nolan, B. and Whelan, C.T. (2010), "Using non-monetary deprivation indicators to analyse poverty and social
exclusion: Lessons from Europe? ", Journal of Policy Analysis and Management, Vol. 29, No. 2: 305-325.

Pérez-Mayo J. (2003), "Measuring deprivation in Spain”, IRISS Working Paper, n°2003-09.

Perry B. (2002), "The mismatch between income measures and direct outcome measures of poverty", Social
Policy Journal of New Zealand, Issue 19, December, pp. 101-127.

Pi Alperin M.-N., Hildebrand V. and Van Kerm P. (2010),“Measuring and accounting for the ‘deprivation gap’
of Portuguese immigrants in Luxembourg”, prepared for the 31st General Conference of The International
Association for Research in Income and Wealth, St. Gallen.

Raileanu Szeles M. and Fusco A. (2011), "Item Response Theory and the measurement of deprivation: evidence
from PSELL-3”, Quality & Quantity, online first.

Ringen, S. (1988), "Direct and indirect measures of poverty", Journal of social policy, 17, pp. 351-365.

Runciman W.G. (1966), Relative Deprivation and Social Justice, London, Routledge and Kegan Paul.

Sen A. (1979)"Issues in the measurement of poverty”, Scandinavian Journal of Economics, n°81, pp. 285-307.

Statec (2010), "Rapport travail et cohésion sociale 2010", Cahier économique N° 111, Luxembourg.

Sullivan, J, Turner, L and Danziger, S. (2008). "The relationship between income and material
hardship.”,Journal of Policy Analysis and Management, Vol. 27, 1, 63-81.

Townsend, P. (1979), Poverty in the United Kingdom, Penguin Books, Hardmonsworth.

---- (1987). “Deprivation”, Journal of Social Policy, Vol. 16, pp. 125-46.

Van Kerm,P. and Fusco, A. (2008), "La progression du niveau de vie entre 2003 et 2006", Vivre au Luxembourg
— Chroniques de ’enquéte PSELL-3, n0.48, CEPS/INSTEAD, Luxembourg.

19



Verbeek M. (2008), A Guide to Modern Econometrics, third edition, John Wiley and Sons Ltd, Sussex.

Whelan, C., Layte, R., Maitre, B. and Nolan B. (2001), "Income, deprivation, and economic strain. An analysis
of the European Community Household Panel" European Sociological Review, 17(4)357-72.

Whelan, C., Layte, R. and Maitre, B (2004), "Understanding the mismatch between income poverty and

deprivation: a dynamic comparative analysis" European Sociological Review vol. 20 n° 4,

20



Annexes

Table Al: Percentage non deprived by item.

2003 2004 2005 2006 2007 2008 2009

Overcrowding 92 91 90 92 92 92 94
Damp 86 88 88 88 88 87 86
Double glazing 85 87 91 91 92 93 93
Housing Non hermetic windows 79 84 86 88 91 91 91
Leak 94 94 96 95 96 95 95
Light 92 93 94 95 95 94 93
Space outside the house 86 86 87 87 88 87 83
Rot 92 92 91 92 93 91 91

Source: PSELL3, CEPS/INSTEAD, Statec, 2003-2009, author’s computations.

Table A2: Correlation between equivalent income and housing deprivation, over time.

2003 2004 2005 2006 2007 2008 2009  pooled

Housing -0.20 -024 -025 -022 -015 -021 -0.21 -0.19

Source: PSELL3, CEPS/INSTEAD, Statec, 2003-2009, author’s computations.
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