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Abstract

This paper develops a simulation approach to study the effects of income transfers on material
deprivation. The method is applied to pre-recession and post-austerity EU-SILC data for Germany,
Greece, Poland and the United Kingdom. The results show that income transfers can not only reduce
income poverty but they can also substantially reduce the extent and depth of material deprivation.
Changes in social transfers have therefore a two-fold effect on the Europe 2020 poverty reduction
target.

Keywords: economic well-being, poverty, social exclusion, income, material deprivation, social
transfers, Europe 2020 strategy, simulation

JEL codes: D31, 132, 138
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1 Introduction 1

In 2010, European Union (EU) Heads of State and Government launched the Europe 2020 strategy
and committed to lifting at least 20 million people out of poverty and social exclusion, i.e. from
around 116.5 million (based on 2008 EU-SILC? figures) down to 96.5. The EU social inclusion target is
based on a combination of three indicators: income poverty (also referred to as ‘poverty risk’ or
‘relative poverty’), severe material deprivation and (quasi-)joblessness. According to the 2013 EU-
SILC data (the most recent available data when drafting this paper), the number of people at risk of
poverty or social exclusion is now 121.6 million people; this a jump of more than five million since
the adoption of the EU target which mainly results from the great recession and subsequent
austerity policies implemented by EU Member States.

One of the commonly agreed EU social indicators is the income poverty rate before social transfers.
When compared with the income poverty rate after social transfers (which is one of the components
of the Europe 2020 target), this indicator allows assessment (crudely) of the impact of social
transfers. This paper develops a similar approach by simulating the effects of social transfers on
material deprivation, showing thereby the effects of social transfers that we miss by only considering
their impact on income poverty. This is important because neglecting the impact of social transfers
on material deprivation and focusing only on their impact on income poverty understates both their
effectiveness (i.e. the impact of social transfers on expected outcomes such as reducing the number
of targeted people in poverty and social exclusion) and their efficiency (i.e. the relative cost of this
reduction). Furthermore, evidence shows that a family can be materially deprived even when their
income is above the poverty threshold and vice versa (see among others Guio et al, 2012; Nolan &
Whelan, 2010). Using both indicators allows to better take into account a larger diversity of
situations of poverty and social exclusion, as recognised by the EU Social inclusion target. Using the
2008 and 2013 EU-SILC data, this paper focuses on four Member States (Germany (DE), Greece (EL),
Poland (PL) and the United Kingdom (UK)), which have been chosen because they have different
levels of living standards and redistributive capacity and because the crisis affected their economies
differently.

The simulation method used in this paper is still under development. In future work it will need to be
refined and expanded to all 28 EU countries. However, the results presented already highlight the
importance of assessing the impact of social transfers on material deprivation, and they show how
this approach can usefully complement the current EU approach, which looks only at the impact of
social transfers on income poverty.

The paper is organized as follows. Section two sets the scene; it briefly discusses the concepts of
income poverty and material deprivation and provides a description of trends in economic growth,
poverty and social protection expenditures in the four selected Member States between 2008 and
2013. The simulation methodology is presented in Section three and the results in Section four. The
conclusion discusses the main findings.

1The methodology in this paper was pioneered in ImPRovE working paper 13/13 (Notten, 2013), Notten
(2015) and further tested and refined here.

2 Data from the 2008 wave of the EU Statistics on income and living conditions (EU-SILC) were the most recent

data available. For more information on EU-SILC, see Eurostat web-site. See also Di Meglio et al. (2016).
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2 Setting the scene

2.1 The concepts of income poverty and material deprivation

The EU indicator of income poverty (also called ‘at-risk-of poverty’ (AROP) rate) is defined as the
percentage of the population living in a household whose equivalised income is below 60 per cent of
the national median equivalised disposable income. The disposable income is the total income of a
household, after tax and other deductions that is available for spending or saving. All monetary
income received from any source by each member of the household are added up; these include
income from work, income from capital and social benefits, plus any other household income; taxes,
social contributions and regular inter-household cash transfers that have been paid are deducted. In
order to reflect differences in a household’s size and composition, the disposable income is divided
by the number of ‘equivalent adults’, using the modified OECD scale which gives a weight of 1.0 to
the first adult; 0.5 to the second and each subsequent person aged 14 and over and 0.3 to each child
aged under 14. The income reference period is the previous calendar year for all countries except
the UK where the income reference period is the current year (UK). As mentioned above, another EU
social indicator is the income poverty rate before social transfers, which is the share of people living
in households whose equivalised disposable income before social transfers is below the at-risk-of-
poverty threshold calculated after social transfers.

Since 2009, the EU portfolio of social indicators also includes a material deprivation measure, that
complements the income poverty indicators (see Guio, 2009). The household deprivation
information is collected at the household level and assigned to all household members (including
children). This indicator considers nine deprivations: the household cannot (1) afford one week
annual holiday away from home; (2) face unexpected expenses; (3) avoid arrears (mortgage or rent,
utility bills or hire purchase instalments); (4) afford a meal with meat, chicken, fish or vegetarian
equivalent every second day; (5) afford to keep their home adequately warm; (6) afford to have a
car/van for private use (if wanted?); (7) afford to have a washing machine (if wanted); (8) afford to
have telephone (if wanted); (9) afford to have a television (if wanted).

A person is deprived if his/her household lacks three or more items and severely deprived if his/her
household lacks four or more items. The indicators of ‘standard’ and ‘severe’ material deprivation
are currently being revised (see Guio et al. 2012). The policy importance of the concept of ‘severe’
material deprivation has increased dramatically in 2010 as it is one of the three indicators the
Europe 2020 social inclusion target is based on. Therefore, this paper also focuses on severe
deprivation.

Material deprivation indicators have also gained importance outside Europe, for example in
countries such as Australia, Canada and New Zealand (i.e. Saunders & Wong 2011, Notten 2015,
Perry 2015). In the United States, research communities use similar though not identical ‘material
hardship’ indicators (i.e. Cancian & Meyer, 2004; Wu & Eamon, 2010; Huston & Bentley, 2010).

3 ‘If wanted’ refers to the fact that it is not by choice that the household does not have the item but because it
cannot afford it for financial reasons.
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Income and material deprivation are complementary because they reflect related but different
concepts of material wellbeing and each has its own specific measurement challenges (see Battiston
et al. 2013; Bossert & D’Ambrosio 2014; Cancian & Meyer 2004; Guio et al. 2012, Marlier et al. 2007,
Nolan & Whelan 2010). Consequently, while income and material deprivation indicators often
‘agree’ about a person’s economic wellbeing they also regularly ‘disagree’. It is important to
understand the reasons for this (Fusco et al. 2011). In Western Europe, for instance, the negative but
relatively modest correlations between equivalised income and the number of deprivations range
from -0.17 in Denmark to -0.36 in Belgium resulting in mixed status (deprived but not income poor
or income poor but not deprived) of 12-20 percent of the population (Fusco et al, 2010, Tables 6.1
and A4). The results are similar when using somewhat different definitions (e.g. Cancian & Meyer,
2004; Nolan & Whelan, 2010).

Following Ringen (1988), material wellbeing can be conceptualized either in terms of consumption
(direct concept) or resources (indirect concept). A direct concept should be operationalized using a
direct indicator (i.e. material deprivation, expenditures) and an indirect concept with an indirect
indicator (i.e. income, wealth). The empirically observed disagreement between income and
material deprivation indicators is thus in part the result of this conceptual distinction. However,
measurement imperfections, including errors, also play a role: An indirect indicator may not reflect a
person’s potential living standard and a direct indicator may not reflect a person’s actual living
standard.

Starting with income, there are several reasons for discrepancies between a household’s income and
its potential living standard. Conceptually, the rationale for using income is that it is for most
households the largest source for funding consumption. However, households can also fund their
living standard by depleting assets or taking up loans (Brandolini et al, 2010). Income indicators are
often not adjusted for receipt of in-kind transfers and payments of indirect taxes (Aaberge,
Sutherland & Tsakloglou forthcoming; Garfinkel et al, 2006; Paulus, Sutherland, & Tsakloglou, 2010;
Verbist et al, 2014). While commonly adjusted for differences in household size (see above), income
indicators are usually not adapted for differences in needs such as chronic illness or disability of
household members (Sen, 1999). An implicit assumption underlying a resource-based indicator is
also that needed goods and services can be purchased in well-functioning markets (Bourguignon &
Chakravarty, 2003). Furthermore, in some surveys, income from the previous year is seen as the best
proxy for the current income, even if this implies inconsistencies between income and the current
household composition and activity status information. Finally, measurement errors due to
intentional (informal earnings, tax evasion) or unintentional (memory failure) underreporting tend to
underestimate actual income levels.

Rather than measuring resources, material deprivation indicators measure a household’s actual
living standard more directly by focusing on the affordability of items considered as essential to have
a decent standard of living in the society where people live (Guio, 2009; Guio et al, 2012; Townsend,
1979). The items typically reflect common perceptions of what are social necessities. Material
deprivation indicators thereby circumvent the challenges of accounting for alternative resources,
needs and non-cash or durable consumption when constructing monetary indicators such as income
or consumption. There are, however, various reasons for having discrepancies between a
household’s level of material deprivation and its actual living standard. Firstly, the selection of
deprivation items assumes a common prioritization of needs in society. Differences in needs and
priorities by minority groups may thus be overlooked or mistakenly interpreted as deprivation.

The impact of social transfers on income poverty and material deprivation 7



Secondly, adverse circumstances may lower a person’s aspirations to the degree that she responds
by not having an item because she does not want it (Guio, 2009; Guio et al, 2012). Thirdly, feelings of
shame may also result in underreporting of deprivation (Breunig & McKibbin, 2011). Finally,
information of the quality of the different goods and their longevity (e.g. durables) is usually not
taken into account.

2.2 Trends in income poverty, material deprivation economic growth
and social protection expenditures

The 2008 economic and financial crisis and its aftermath had very different effects on poverty in EU
Member States. The four countries we study in this paper were selected to illustrate that variation in
experiences (summarized in Table 1). Between 2008 and 2013, income poverty increased in Greece,
remained stable in Germany and Poland, and declined in the United Kingdom. During the same
period, material deprivation increased in Greece, remained stable in Germany and decreased in
Poland. Material deprivation also increased in the United Kingdom since 2009. However, the large
increase in 2012 (2.7 percentage points to 7.8%) coincides with a switch to another survey
instrument and could also reflect differences in data collection.

TABLE 1: INCOME POVERTY AND MATERIAL DEPRIVATION TRENDS (2008-2013)

At-risk-of-poverty Severe material
rate deprivation rate
Germany Stable Stable
Greece Increase Increase
Poland Stable Decrease
United Kingdom Decrease Increase

Source: Eurostat
Notes: Table A1 presents the time series data

The pattern of economic growth is a key factor explaining these trends. The United Kingdom and
Greece in particular were hard hit by the recession. The UK’s economy was in recession for two years
(2008 and 2009) while Greece’s economy shrank for six consecutive years (2008 to 2013). Severe
austerity measures and reforms followed. In the UK, the recession reduced median income
proportionally more than the lower incomes, shifting both the income poverty threshold and the
income poverty rate downwards. At the same time the inability to afford four or more deprivation
items increased somewhat till 2011. In Greece, lower incomes were harder hit by the recession and
cutbacks resulting in increased income poverty and in a decline in the real standard of living
(Matsaganis & Leventi, 2014). Poland’s economic growth slightly slowed down but the economy did
not enter a recession. Germany’s economy shrank only in 2009 after which it rebounded strongly. In
both countries the income poverty threshold rose gradually and at roughly the same pace in the
middle and bottom of the income distribution. Yet, in Poland the real living standard of those with
many deprivations also improved gradually while it did not in Germany.
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TABLE 2: TRENDS IN SOCIAL PROTECTION EXPENDITURES (2008-2012, PER INHABITANT AT CONSTANT
PRICES)

Social . Work-age social  Family, Housin
. Pensions & re-ag v, iousing
protection . insurance & Social
survivors .
exclusion
Germany Increase Increase Increase Increase
Greece Decrease (Net) increase Decrease Decrease
Poland Stable (Net) increase Stable (Net) decrease
United Kingdom Increase Increase Increase Increase

Source: Eurostat
Notes: The data for Greece are provisional. Table Al presents the complete time series data.

Social protection expenditures are known to be an influential factor too. In a recession the
expenditures accruing to working age individuals and their families work as automatic stabilizers
(partially) compensating market income lost due to the contraction of the economy. The size of the
effect on income poverty and material deprivation depends on the design of the country’s social
safety net. Changes in income poverty and material deprivation effects over time depend on if and
how the safety net has been reformed as part of austerity measures. Table 2 provides some first
clues by summarizing the social protection expenditure trends. Comparing 2008 and 2012,
expenditures per capita (at constant prices) rose in all categories in Germany and the United
Kingdom. In Greece, except for pension and survivor benefits all other categories saw a decline.
Total expenditures in Poland remained stable though the role of pension and survivor benefits
gained importance relative to social assistance benefits. The remainder of this paper quantifies the
impact of these spending categories on income poverty and material deprivation.

3 Methodology and data

We use a static simulation technique to estimate the effect of social transfers on income poverty
and we develop and test a similar method for material deprivation. We compare 2008 (our pre-crisis
yardstick?) and 2013 EU-SILC data (the most recent available data at the time of writing).

At the EU level, the impact of social transfers on income poverty is assessed by comparing income
poverty rates on the basis of the total household disposable income with and without social
transfers (there are two indicators: one indicator counting pensions as ‘original income’ and one
counting pensions as transfers); for both rates (before and after transfers), the threshold used is the
post-transfer income poverty threshold (see above). This method overestimates the effects of
transfers on income poverty. Firstly, because it assumes that the receipt of transfers does not
change the behavior of persons and households. Particularly when transfers are large this
assumption is likely to be violated. Secondly, because it fails to take into account that (not) receiving
one transfer affects a person or household’s eligibility for other transfers. Advanced micro-
simulation models would lead to better estimates because they take tax-benefit rules and/or

4 This choice offers the best approximation as the effects of the crisis on economic growth started in 2008. The
income reference period of EU-SILC 2008 is 2007 for Germany, Poland and Greece (2008 for the UK) and
the deprivation reference period is either the present or the past 12 months.
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behavioural effects into account (Figari et al, 2015, Berg, 2005). Our focus here is on developing and
testing a method that yields equivalent estimates of the effects of transfers on material deprivation.
Incorporating it into more sophisticated simulation models is left for future research.

The post-transfer income indicator is the EU-SILC’s total disposable household income variable (Di
Meglio et al., 2016). We further use five pre-transfer income indicators. The first is total disposable
household income before all social transfers. This variable is constructed by subtracting all social
transfer amounts from a household’s total disposable income (old-age and survivor pensions, social
insurance, family, housing, social assistance and other benefits/allowances).> The second is total
disposable household income before all social transfers except old age and survivor pensions. The
other three pre-transfer income variables measure income before old-age and survivor pensions,
income before gross social insurance benefits (unemployment, sickness, disability) and income
before gross household transfers (family allowances, social assistance, housing allowances). All
income variables are adjusted using the modified OECD equivalence scale (Table 3). All results are
weighted using the EU-SILC’s household cross-sectional weights (households) or individual cross-
sectional weights (individuals).®

The post-transfer material deprivation indicator is based on the number of deprivations a household
cannot afford (see definition above). To simulate what the number of deprivations would be before
transfers, we first estimate a multivariate regression model, for each country separately using the
household as the unit of analysis. The dependent variable, the number of (post-transfer)
deprivations, is regressed on disposable income (in natural logarithm) and various controls. We use
the resulting income elasticity of material deprivation to predict a household’s number of
deprivations using pre-transfer and post-transfer income. The difference between these predictions
reflects the change in the number of deprivations due to social transfers. We use the resulting pre-
transfer deprivations count to calculate the EU’s severe material deprivation rate before transfers.
This method assumes that different sources of income contribute similarly to avoiding material
deprivation.

Estimating the income elasticity is the crucial step in our simulation model and thus requires the
selection of an appropriate multivariate estimator and model specification. Our preferred estimator
is a maximum likelihood estimator based on a negative binomial regression model (Hilbe 2011)
because the dependent variable reflects count data (the number of deprivations) for which the
variance is larger than the mean (overdispersion). Different alternative estimators have been used to

5 According to EU-SILC regulation, countries have to provide three net-of-taxes household income amounts: 1)
the total disposable household income (including all social transfers); 2) the total household income
excluding all social transfers except pensions (i.e. pensions are considered part of the original income);
and 3) the total household income excluding all social transfers (i.e. pensions are included in social
transfers). In practice, though, countries compute the 2) and 3) amounts in different ways. Some do
compute net social transfers amounts whereas others simply deduct gross transfers from the total
disposable income. In the latter case, the impact of social transfers on the reduction of income poverty is
overestimated.

6 For illustrative purposes Tables A2 and A3 also present standard errors. Standard errors are likely larger than
we can currently estimate. Goedemé (2013) developed a method for adjusting this information but it has
not yet been updated to the 2013 wave. As recommended by Goedemé, we use the household ID
variable (DB030) as a proxy for clustering.
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investigate the relation between income and material deprivation. Focusing on explaining cross-
national differences in material deprivation, Nelson (2012) chooses a Probit model but discards a lot
of information by creating a binomial dependent variable. Muffels & Fouarge (2004) use a Tobit
regression model. However, Angrist and Pischke (2009) argue that a Tobit model is only needed
when data are truly censored (p. 102). Relying on this argument, Figari (2012) uses a linear fixed
effects model and longitudinal data to explain cross-national differences in material deprivation.
However, a linear estimator relies on the assumption of a normal distribution while count data
typically have a Poisson-like distribution. Our tests show that this also holds for our dependent
variable.

TABLE 3 SUMMARY STATISTICS

Germany Greece Poland United Kingdom

2008 2013 2008 2013 2008 2013 2008 2013

Number of observations

- Individuals 28,785 | 26,633 | 16,748 | 17,909 | 4,1120 | 36,413 | 20,962 | 23,168
- Households 13,247 | 12,656 | 6,455 | 7,385 | 13,951 | 12,884 | 8,886 | 10,114
Equivalised income (nominal annual mean, in Euro)

- Before all transfers 14,724 | 15,702 | 9,611 | 5,834 | 3,636 | 4,402 | 17,166 | 15,330
- Before old-age and survivor

pensions 16,816 | 17,873 | 9,999 | 6,266 | 3,954 | 4,693 | 19,061 | 17,790
- Before transfers other than

pensions 18,974 | 20,407 | 12,391 | 8,932 | 4,630 | 5,689 | 20,694 | 19,284

- Before social insurance benefits 20,107 | 21,789 | 12,554 | 9,091 | 4,752 5,802 22,129 | 21,101

- Before household social transfers | 20,001 | 21,284 | 12,626 | 9,210 | 4,833 5,877 | 21,265 | 20,011

- Disposable 21,066 | 22,577 | 12,779 | 9,365 | 4,948 | 5,981 | 22,589 | 21,744
Distribution of the population by number of deprivations:

-0 57.3 60.1 40.2 28.2 27.2 30.2 64.2 49.4
-1 16.9 16.8 23.1 19.0 18.6 19.7 13.1 19.0
-2 12.8 11.5 15.1 15.7 21.8 24.5 11.4 14.2
-3 7.5 6.2 10.6 17.0 14.6 13.6 6.8 9.1
-4+ 5.5 5.4 11.0 20.0 17.8 11.9 4.5 8.3
Correlation

- Log disposable income & number | -0.472 | -0.506 | -0.537 | -0.545 | -0.482 | -0.509 | -0.347 | -0.432
of deprivations

Number of households excluded
from analysis

- Disposable income <0 66 20-49 | 20-49 | 54 20-49 | <20 20-49 | 58

Source: Authors’ computation, UDB August 2010 and March 2015.

Notes: Discrepancies with the severe material deprivation rate of that reported by Eurostat are due to the
exclusion of observations with negative disposable income. Income is expressed in Euro in the EU-SILC data and
the exchange rate used is provided by the HX010 variable.

We determine the preferred model specification with the principal aim to obtain an income
elasticity of material deprivation that is representative for the population of interest, namely
households receiving transfers who are at considerable risk of material deprivation. The choice of
control variables has further been driven by the theoretical and empirical evidence regarding the
nature of the relationship between income and material deprivation. As discussed in Section two, for
similar income levels, material deprivation may differ, depending on the debt/wealth level, specific
needs and costs (housing, childcare, health) or other measurement issues (diversity of preferences,
difficulties to measure incomes, such as self-employment or capital incomes). Other considerations
involve the cross-national comparability of control variables: to enhance comparability we use the

The impact of social transfers on income poverty and material deprivation 11




same model specification for each country. Our preferred model specification includes variables
controlling for:

survey year (a dummy for the 2013 wave);

high income household (a dummy indicating whether the household’s income is ranked in
the top deciles of the income distribution)’;

very low income household (a dummy indicating whether the household’s income is below
that of the first percentile of the income distribution);

high transfer household (a dummy indicating whether the household’s non-pension transfer
income is above 25 percent of disposable income);

debt burden (two dummies indicating whether debt repayment is a heavy/modest burden
for the household);

housing costs (two dummies indicating whether housing costs are a heavy/modest burden
for the household);

home ownership (a dummy indicating whether the household’s residence is rented);

proxy health costs (one dummy indicating whether at least one adult member has a chronic
illness, derived from PH020);

household demographics (six household type dummies derived from HX060 and three
variables indicating the number of children, adults and elderly);

education level (four dummies constructed from PE040 indicating the highest level of
education attained for the adult household member with the highest education)
self-defined economic status (eight dummies constructed from PLO30 indicating whether at
least one adult member is in full time employment, part time employment, self-employed,
unemployed, retired, inactive due to disability, fulfilling domestic work, or otherwise
inactive);

citizenship (two dummies indicating that at least one adult member has EU/non-EU
citizenship).

" The exact cut-off is country specific and is set at the first decile for which the proportion of individuals with at

12

least one deprivation is less than its share in the overall population: the top 30 percent for Germany and
Greece, the top 20 percent (2008) and 30 percent (2013) for Poland and the top 40 percent for the
United Kingdom.
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TABLE 4 INCOME ELASTICITY OF MATERIAL DEPRIVATION: COMPARISON ORDINARY LEAST SQUARES (OLS) AND NEGATIVE BINOMIAL (NB) ESTIMATORS

Dependent variable: number of deprivations

Germany Greece Poland United Kingdom
Independent variables: oLS NB OLS NB OoLS NB OLS NB
Log income -0.569*** -0.505*** -0.868*** -0.434*** -0.739*** -0.404*** -0.165*** -0.331***
Household:
- Observed in wave 2013 0.042** 0.029 0.037 0.060*** -0.283*** -0.143*** 0.254%** 0.271%**
- High income -0.073** -0.668*** -0.310*** -0.461*** -0.178*** -0.275*** -0.152*** -0.221***
- Lowest income percentile 1.025%** 1.023%** 0.861*** 0.714%** 0.592%** 0.487*** 0.425** 0.588***
- High non-pension transfer income 0.448*** 0.307*** 0.234*** 0.079*** 0.308*** 0.106*** 0.532*** 0.343***
Number of observations 25903 25903 13840 13840 26835 26835 19000 19000
(Pseudo) R-squared 0.4822 0.2122 0.4855 0.1806 0.4411 0.1651 0.5141 0.2258
P-value (P-test of Alpha) 0 0 1 0

Source: Authors’ computation, UDB August 2010 and March 2015.
Note: P-value: 10% (*), 5% (**) and 1% (***). Estimated in STATA using a negative binomial regression model (nber) and controlling for survey design (svy). For OLS we
report R-squared and for NB pseudo R-squared.

The impact of social transfers on income poverty and material deprivation 13



Table 4 summarizes the key results estimated using a negative binomial (NB) regression, our
preferred estimator, and those using Ordinary Least Squares (OLS). The income elasticity of material
deprivation ranges from -0.33 for the United Kingdom to -0.51 in Germany indicating that a 1
percent increase in household income reduces the household’s number of deprivations by 0.33 to
0.51 percent

Using an OLS estimator, the estimated income elasticity is close to the NB elasticity for Germany (-
0.57) and higher for Greece (-0.88) and Poland (-0.74) but lower for the United Kingdom (-0.17). The
high percentage of zero deprivations (Table 3) shows that the values violate the normal distribution
assumption required for a linear estimator. The zero p-values of the likelihood-ratio test of Alpha
(Table 4) further show that the variance is larger than the mean for most countries confirming that a
negative binomial regression model is a better fit than a Poisson model. For Poland a model without
an alpha (Poisson) would be somewhat more efficient. Table A3 in the appendix summarizes the
coefficients and standard errors for all variables. Table A4 summarizes the coefficients of the income
elasticity of material deprivation for alternative model specifications.

With the exception of Germany, the 2013 dummy is significant indicating that material deprivation
levels differ across survey waves, being positive in 2013 in Greece and the UK and negative in
Poland. The inclusion of the wave dummy takes into account the temporal evolution of the intercept
between 2008 and 2013. This implies that only the change in the average deprivation level is
captured, but not the possible evolution of the relation between income / controls and deprivation,
which are estimated using the pooled sample regrouping both the 2008 and 2013 samples. This is a
strong assumption, which allows us to disentangle the evolution of simulated effects due to the
change in the level / distribution of social transfers from possible changes in the income elasticity.
The 2013 dummy helps control for the UK’s break in the data but, the impact of the break in data
collection may be more complex, warranting extra caution when interpreting the results for the UK.

The high income dummy is significant and negative in all countries indicating that such households
have a lower risk of deprivation. Without the inclusion of this variable, the income elasticity would
be higher in all four countries, considerably so in Germany (Table A4, model 2) resulting in a too
large simulated effect of transfers on material deprivation for lower income households, who are at
higher risk of material deprivation. The very low income dummy is significant and positive in all
countries indicating that such households have a higher risk of deprivation. This relatively small
number of observations has a disposable income well below the country’s relative poverty line and,
if excluded, exerts a downward influence on the income elasticity: without the inclusion of this
variable, the income elasticity would be considerably lower (Table A4, model 3). The high transfer
income dummy is significant and positive in all countries indicating that such households have a
higher risk of deprivation. Without its inclusion the income elasticity would only be somewhat larger
in some countries (Table A4: model 7). We prefer to include this variable because the non-
behavioural change assumption in a static simulation is more likely to be violated when the size of
transfers increases.

The coefficients of the other control variables have the expected signs and tend to vary in
significance and magnitude across countries. In addition to the usual control variables

8 The results are not very different when a dummy indicating whether the household’s non-pension transfer
income is above 10 or 50 percent of disposable income is used (instead of 25%).
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(demographics, citizenship, and economic status) the discussion in Section two suggests the
inclusion of controls regarding non-income financial resources, in-kind transfers, costs of living and
special needs. Due to data limitations, our preferred model specification may not sufficiently control
for differences in wealth (such as assets, savings and borrowing) and in-kind transfers (such as access
to subsidized goods and services). Differences in wealth and in-kind transfers can explain why people
with the same income experience different levels of material deprivation. While our model likely
captures some of these effects through the debt burden (access to borrowing), home ownership and
other controls associated with higher wealth (high disposable income, education), the lack of better
proxies may affect the estimated income elasticity to an unknown degree.

The robustness checks in Table A4 further illustrate the effect of the inclusion or exclusion of
controls on the income elasticity. Excluding controls regarding the costs of debt and health does not
make a big difference (Table A4: models 9 and 12). Excluding controls regarding the costs of housing,
home ownership and education has a modest effect on the income elasticity (Table A4: models 10,
11 and 13). The inclusion of a proxy for child care costs does not make a difference (Table A4: model
8). The inclusion of a proxy for emergency savings had a large downward effect on the income
elasticity (model 14). However, the proxy is based on the deprivation item that indicates whether
the household is capable to face unexpected financial expenses (HS060). Including this proxy as a
control, however, implies that the item cannot be used to construct the dependent variable.

Further tests of the sensitivity of the income elasticity to the exclusion or inclusion of specific
population groups show that the exclusion of households with (only) adults above the age of 65 has
a large downward effect (models 15, 16) suggesting that the relationship between income and
material deprivation differs between pensioner and non-pensioner households. Including an
additional control regarding the importance of pension income does not solve this issue (model 6). A
potential solution would be to estimate the model separately for both groups or to allow for
interaction effects in the model. We leave this as an issue for further research. The exclusion of
households with self-employed adults has a very small effect (model 17). The inclusion of the
relatively few households with a negative disposable income has a very large downward effect,
which justifies their exclusion from the sample (model 18).

At this point it is useful to summarize the assumptions behind the model and discuss their potential
implications for the estimations. A first set of assumptions is made in both the pre-transfers income
poverty and the deprivation approaches:

e These approaches do not correct for the tax-transfer rules: they should deduct in theory net
transfer amounts from disposable income, but in practice gross amounts of each specific
transfer are not available, leading us to ignore possible taxes paid on benefits. Furthermore,
they assume that the loss of a transfer would not be (entirely or partially) compensated by
other transfers or tax reductions (social assistance may partially compensate for loss of
unemployment benefits etc.). Both aspects imply that this paper overestimates the effect of
transfers on material deprivation. Future research could verify the size of this effect by applying
the estimation method to Euromod data.

e These approaches also assume that transfers do not affect the behaviour of households in
terms of labour supply, family formation etc. In other words, it implies the assumption that
households with low pre-transfer income (and thus higher disposable income) behave the same
as households with low disposable income. Especially when transfers are large this assumption
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is likely to be violated. This implies that this paper overestimates the effect of transfers on
material deprivation, particularly for households receiving relatively large amounts of transfers.
The size of this effect could be verified by applying the estimation method in the context of a
dynamic simulation model. Moreover, in the absence of such models, restricting estimates to
the effects of relatively small / marginal transfers would be preferable.

A second set of assumptions is linked to the methodology proposed here:

4

The income variable is expressed in logarithms which means that its estimated parameter can
be interpreted as an elasticity. This implies that at lower income levels a smaller absolute
change in income is needed to obtain a given percentage change in the number of material
deprivations (in comparison to higher incomes). In other words, a 1 Euro increase in transfers
for a low income household will have a larger effect on the material deprivation count thana 1
Euro increase for a high(er) income family (all else equal).

The number of pre-transfer deprivations is an estimate that is obtained by adding the difference
in predicted deprivations (for disposable and pre-transfer income) to the observed number of
deprivations. It is the number of deprivations a household would be expected to have if their
disposable income would have the value of their pre-transfer income. It thus assumes that all
other factors remain equal which is unlikely to be the case, especially when transfers are
relatively large.

The model’s dependent variable is a count variable. Given the large differences in prevalence
and severity of deprivation items, the income elasticity might also differ between deprivation
items (see Guio and Pomati 2016). We plan to investigate this issue in follow up research.

The model does not make any distinction between various sources of income. The income
elasticity may differ for different sources of income (i.e. regular wage earnings versus social
transfers, bonus payments, income from capital). We plan to investigate this issue in follow up
research.

The relationship between income and material deprivation might have a contemporary and a
longitudinal component. A longitudinal component may exist because of data collection: for
most countries (except the UK) income data refer to the past year while deprivation data refer
to the implied present. A contemporaneous relationship would thus have to be measured by
matching a household’s deprivation level from the previous survey round to the income level
available in the current survey round. Moreover, longitudinal research suggests that current
deprivation may be related to past changes of income (Berthoud and Bryan, 2011). We plan to
investigate this issue in follow up research

Results

The EU’s statistical office, Eurostat, routinely produces two indicators that measure the effect of

social transfers on the at-risk-of-poverty rate. One indicator measures the effect of all transfers on

the income poverty rate and the other measures the effect of all non-pension transfers. The

indicators are obtained through the static simulation technique described in Section three. It

assumes that a 1 Euro transfer to a poor individual reduces the total income poverty gap by 1 Euro.

This paper develops and tests a similar technique to estimate the effect of transfers on the EU’s

severe material deprivation rate. The income elasticity of material deprivation, estimated through
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multivariate regression, suggests that, depending on the Member State, a 1 percent increase in
(transfer) income reduces the number of material deprivations of a household by an order of 0.33 to
0.51 percent.

This Section presents the effects of social transfers on the number of deprivations and on the EU’s
severe material deprivation rate (SMD), and compares them to the income poverty reduction effects
obtained using the EU’s at-risk-of-poverty rate (AROP). Both indicators have significant political
importance as they are used to monitor progress on the EU’s social inclusion target, which is to be
met by 2020. The great recession in 2008/9 and following austerity measures, however, made
meeting this target even more challenging. The comparison of income poverty reduction effects
between 2008 and 2013 sheds light on the degree to which the role of social transfers has changed
therein.

Table 5 summarizes the average reduction in the number of material deprivations for the sample as
a whole and several sub-populations. In this simulation exercise, the well-being levels of those not
receiving transfers remain unchanged and, the estimated effect on transfer recipients increases as
the amount of transfers received increases. Both patterns are observed for all countries over both
years. Take for instance Germany in 2008 where transfers reduce the average number of
deprivations by 1.8 for the population as a whole and by 2.2 for those individuals living in
households receiving transfers. Pensions (old age and survivor) have the largest effect, reducing
deprivations among transfer recipients by 4.4. Social insurance transfers (unemployment, sickness
and disability) and household transfers (family, housing and social assistance) reduce deprivations by
1.1 and 0.3 in the group of (all) transfer recipients.

The disaggregation of effects by post-transfer deprivation levels is interesting because it informs us
about the likelihood that transfers will reduce the severe material deprivation rate. Because the
severe deprivation threshold is set at four deprivations, it is particularly individuals reporting one,
two or three deprivations (after transfers) that are more likely to have been lifted out of severe
material deprivation due to a transfer. For individuals reporting four or more post transfers
deprivations, the transfers they receive (if any) are clearly insufficient to avoid severe deprivation
but they nonetheless reduce the number of deprivations suffered substantively. Table 5 shows that,
on average, transfers have larger effects on individuals with lower levels of material well-being.®
Taking again Germany in 2008, transfers reduce on average the number of deprivations by 3.1
among recipients reporting four or more post transfers deprivations, 2.3 among recipients reporting
1 to 3 deprivations, and 2.0 among recipients reporting no deprivation. This pattern is observed for
all countries when focusing on the combined effect of all transfers and all non-pension transfers. It
suggests that transfers are progressively distributed over the material deprivation distribution.°

% For reasons explained in footnote 6 we do not report confidence intervals for these estimates. Differences
between groups should thus be interpreted with caution because they may not be statistically significant.

01t is not a perfect indicator though as we disaggregate by the number of deprivations after transfers rather
than before transfers.
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TABLE 5 AVERAGE EFFECT OF TRANSFERS ON THE NUMBER OF DEPRIVATIONS

2008 2013
All Pensions | All non- | Social Household | All Pensions | All non- | Social Household
transfers pension | insurance | transfers transfers pension | insurance | transfers
transfers transfers
Total population
Germany 1.8 1.3 0.5 0.2 0.1 1.9 14 0.4 0.2 0.1
Greece 1.2 1.0 0.1 0.1 0.0 21 1.6 0.3 0.2 0.1
Poland 1.4 0.9 0.3 0.2 0.1 13 1.0 0.2 0.1 0.1
United
Kingdom 1.4 0.7 0.5 0.1 0.3 1.6 0.8 0.6 0.1 0.4
Receivers of transfers
Germany 2.2 4.4 0.8 11 0.3 2.3 4.8 0.8 0.9 0.3
Greece 2.2 2.6 0.4 0.5 0.2 33 3.8 0.9 1.3 0.5
Poland 1.9 2.3 0.7 0.8 0.4 1.9 2.3 0.6 0.6 04
United
Kingdom 1.8 2.4 0.8 0.4 0.5 2.1 2.6 1.2 0.7 0.7
Receivers of transfers, 0 material deprivations (after transfers)
Germany 2.0 4.5 0.1 0.3 0.0 2.2 4.9 0.2 0.4 0.1
Greece 2.0 2.5 0.1 0.2 0.0 35 4.1 0.2 0.4 0.1
Poland 1.5 2.0 0.2 0.3 0.1 1.8 2.3 0.1 0.2 0.1
United
Kingdom 1.4 2.5 0.2 0.2 0.1 1.8 2.7 0.2 0.3 0.1
Receivers of transfers, 1 to 3 material deprivations (after transfers)
Germany 2.3 4.5 1.2 1.3 0.3 2.4 4.7 1.5 0.9 0.4
Greece 2.3 2.5 0.3 0.5 0.0 3.2 3.7 0.5 0.9 0.2
Poland 1.8 2.4 0.4 0.6 0.2 1.8 2.3 0.4 0.5 0.2
United
Kingdom 2.3 2.1 13 0.4 0.8 2.1 2.3 1.2 0.5 0.7
Receivers of transfers, 4 or more material deprivations (after transfers)
Germany 3.1 3.2 2.8 23 13 3.5 3.3 3.1 1.9 1.5
Greece 2.8 3.0 1.1 1.0 0.9 3.4 3.8 2.1 2.5 1.6
Poland 2.4 2.7 15 15 1.1 2.4 2.5 1.5 1.4 1.2
United
Kingdom 3.0 1.4 2.7 1.0 1.9 3.4 1.8 3.2 1.4 2.2

Source: Authors’ computation, UDB August 2010 and March 2015.
Note: Numbers are rounded to one decimal point.

Looking at the effects further disaggregated by type of transfer, we see that pensions have a higher

impact than non-pensions transfers (such as household transfers and social insurance) in most

countries and for all deprivation levels, except in the UK for the severely deprived where non-

pension transfers have the largest impact. Social insurance and household transfers have a very
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weak impact for people with zero (post transfers) deprivation. Among those suffering from
intermediate level deprivation (1-3 deprivations), the impact of these social insurance and
household transfers is larger in Germany (1.5 in 2013) and the UK (1.2 in 2013) but remains limited
in Poland and Greece (0.5 or 0.4), raising the question of the importance of social protection and
minimum income for non-elderly people in these countries. For those suffering from severe post
transfers deprivations, the impact of non-pension transfers is lower in Poland and Greece than in the
UK and Germany. In the UK household transfers have a larger impact than social insurance while in
Germany social insurance has a larger impact.

The importance of transfers as an instrument reducing income poverty and/or material deprivation
seems to have increased since 2008. With the exception of Poland the reductions in the number of
material deprivations seems to have become larger for most countries. In Greece, where material
deprivation rates have seen the strongest increase since 2008, it is particularly pensions that had a
stronger impact on material deprivation (from 2.6 in 2008 to 3.8 in 2013). However, those
benefitting from pensions in 2013 are less likely to be part of the most deprived. In 2013 pensions
decreased the number of deprivations among non-deprived by 4.1 but only by 3.7 and 3.8 for those
with respectively one to three or four and more deprivations. Also in the UK, where severe material
deprivation increased only modestly (at least until 2011), transfers have gained importance since
2008. Well known as a welfare state in which targeted transfers are relatively important, it is
particularly the household level transfers that have the largest reduction effects among the more
deprived people in the UK. Particularly among those with four or more deprivations, the effects of
these transfers has increased (from 1.9 to 2.2). In Poland, where severe material deprivation steadily
declined, the overall reduction effect of transfers remained constant (2.4).

The increased importance of transfers is likely due to the reduced overall earnings of households in
recession hit countries which, in a model that uses the logarithm of income as an explanatory
variable, implies that a 1 Euro transfer for a low income household has a larger effect on deprivation
than a 1 Euro transfer to a high(er) income household. Another potential factor could be that the
volume of transfers has increased. Table 2 suggests that this factor might play a role in the UK and
Germany but less so in Greece.

The Figures below present the impact of social transfers on the severe deprivation rate (SMD) and
compare it with the EU’s at-risk-of-poverty rate (AROP). The rates before transfers are much higher
than those after transfers for both indicators (Figure 1). The rates before all transfers range from 40
to 53 percent for AROP and 22 to 42 percent for SMD. The rates after transfers range from 16 to 23
percent for AROP and 5 to 20 percent for SMD. The percentage point reduction in AROP rate,
however, is consistently higher than that of the SMD rate. Thus, in an absolute sense, transfers seem
to reduce AROP rates more than SMD rates, as income as only has an indirect effect on material
deprivation (other resources and living arrangements matter to explain material deprivation, see
discussion above). In Germany for instance, total transfers reduce income poverty by 27 (2013) and
28 (2008) percentage points but they reduce the SMD rate by 21 percentage points (both years).
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FIGURE 1: AT-RISK-OF-POVERTY RATE (AROP) AND SEVERE MATERIAL DEPRIVATION RATE (SMD)
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Source: Authors’ computation, UDB August 2010 and March 2015.
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FIGURE 2: PERCENTAGE REDUCTION IN AT-RISK-OF-POVERTY RATE (AROP) AND SEVERE MATERIAL

DEPRIVATION RATE (SMD)
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This is due to the fact that the income elasticity is smaller than one; only half to a third of a one
percent increase in income is translated into a percentage decrease in the number deprivations.
However, the AROP rates are also consistently higher than the SMD rates for these four countries,
implying that it also important to compare the impact in relative terms by calculating the percentage
reduction in income poverty and material deprivation rates (Figure 2). In this relative sense, the
impact of transfers is not always higher for AROP than for SMD. For example, in Germany, the
percentage decline in the SMD rates is higher than for the AROP rates for most transfer categories.
Household level transfers are the exception, with a higher relative reduction in the AROP rate. In
Greece, the relative reduction is higher for AROP rates of social insurance and household transfers in
both years. For pensions, the relative reduction is also higher for the AROP rate in 2013 but in 2008 it
was similar to that of SMD rate. In Poland, the relative reductions of transfers on the AROP rate are
consistently higher than those on SMD. In the UK the relative reduction of pensions on SMD rates is
higher than that on AROP in both years while the relative reductions of social insurance and
household transfers where higher for SMD rates in 2008 but lower in 2013. The charts confirm once
again that in Greece and Poland the impact of transfers other than pensions is weak, either on the
income poverty rate, or on the severe material deprivation rate.

While Table 5 suggests that reduction effect of transfers on the average number of deprivations may
have become larger since the Great Recession, Figure 2 suggests that percentage reductions in AROP
and SMD rates do not differ much between 2008 and 2013. One interpretation could be that while
transfers improve material wellbeing for a broad population, their impact is insufficient to lift a
smaller, and more vulnerable, group above the deprivation threshold. However, the role of transfers
could have changed even if there is no statistically significant change. This is because changes in the
design and generosity of transfers may be obscured by simultaneous changes in the demography and
economy.

6 Conclusion

Social transfers are a very influential policy instrument in the fight against poverty and social
exclusion. This paper set out to fill in a gap in the analysis of poverty and social policy, namely the
degree to which social transfers reduce material deprivation. This gap also has obvious political
salience as the severe material deprivation rate is one of three indicators by which the EU monitors
progress towards the Europe 2020 social inclusion goal. In the spirit of the commonly agreed EU
indicator measuring the impact of social transfers on income poverty, we developed and tested a
similar static simulation technique to estimate the effect of social transfers on the EU material
deprivation indicator. Subsequently we analyzed the impact of transfers on the average number of
deprivations in the population and on the EU severe material deprivation rate, also comparing
absolute and relative changes in deprivation with those achieved in terms of the EU income poverty
rate.

We estimated the income elasticity of material deprivation through multivariate regression. We
found that a 1 percent income transfer reduces the number of material deprivations by an order of
0.51 percent in Germany, 0.43 percent in Greece, 0.40 percent in Poland and 0.33 percent in the
United Kingdom. Thus, in contrast to the effect on income poverty, where a 1 Euro transfer to the
income poor increases their aggregated income by 1 Euro, the effect on material deprivation is by
definition indirect. Whereas cash transfers and income are both measured in monetary terms,
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material deprivation is not solely the result of a lack of financial resources, of which income is merely
one. Indeed, material deprivation is also influenced by accumulated debt/wealth, access to non-
financial resources such as in-kind transfers and specific needs of the household (child care, health,
and housing).

The impact of (total) social transfers is substantial, reducing the average number of material
deprivations among recipients by 2.2 in Germany and Greece and by 1.9 and 1.8 in Poland and the
United Kingdom. The impact is larger for recipients that are less well off. The impact of social
transfers on severe material deprivation is also large, ranging from 13 to 22 percentage point
reductions. In comparison, the reductions in at-risk-of-poverty rates are larger, ranging from 26 to 30
percentage points. In percentage terms however, the reduction in rates is not necessarily larger for
the income poverty indicator than for the material deprivation indicator, this depends on the country
and the type of transfers. This is not surprising. Firstly, income poor and materially deprived
populations only partially overlap. The income poverty indicator misses out some of the well-being
effects of transfers that reach materially deprived though not income poor households. Secondly,
differences in the design of transfers (i.e. the level of targeting, targeting method, flat rate benefit)
imply that some groups are more likely to receive (more generous) transfers than others. Thus, a
specific transfer may have a comparative advantage in reducing material deprivation relative to
income poverty (and the other way around). It is less clear whether the Great Recession and
austerity have changed the role of transfers: transfers result in larger reductions in the average
number of deprivations among transfer recipients in 2013 but the percentage reductions in severe
material deprivation and at-risk-of poverty rates remain relatively constant.

In sum, the simulations in this paper show that social transfers reduce not only monetary poverty but
also (substantially) the extent and depth of material deprivation. Changes in social transfers
therefore have a twofold effect on the Europe 2020 social inclusion target.

The simulation method presented in this paper is still under development. It will need to be refined
and expanded to all 28 EU countries. However, the results presented here already highlight the
importance of measuring the impact of social transfers on material deprivation, and show how this
approach usefully complements the current EU approach consisting of looking only at income
poverty before and after transfers. In particular, the method relies on the robustness of the
estimation of the income elasticity of material deprivation. Through sensitivity analysis, we
illustrated how the choice of the regression techniques and the selection of control
variables/subpopulations of interest influence the estimation of income elasticity. Further research is
needed to assess if the uncertainty around the income elasticity of material deprivation can be
further reduced. Just like the wage elasticity of labour supply is different for persons with different
income, gender and family situation, our checks suggest that the income elasticity of material
deprivation may be different for specific population groups such as pensioners. Moreover, while
there are theoretical and empirical grounds to prefer a negative binomial regression to an OLS
estimator, there are alternative maximum likelihood based estimators such as ordered logit models
and zero-inflated regression models that merit further analysis and testing. A dynamic specification
based on individual changes in income and material deprivation (i.e. using panel data) would provide
a relevant benchmark for comparison as well. Moreover, the issue of how to account for the
evolution of the income elasticity over time also merits attention. Finally, testing the method on data
that have better information on specific needs, financial resources and access to in-kind transfers
would allow testing for the magnitude of the omitted variable bias of the specification used here.
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Another challenge, which we could not tackle here, is to test the methodology in the context of a
dynamic simulation model and/or a simulation model that would take account of the
interrelationships between the different transfers in a complex tax-transfer system. The behavioural
assumptions underlying a static simulation model result in inflated effects of transfers on poverty
and material deprivation. Not taking into account that the interactions within a tax-transfer system
can lead to both under- and overestimation of the effects of transfers on poverty.
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Appendix

Table Al. Trends in GDP growth, poverty, material deprivation and social protection expenditures,

2008-2013

| 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Real GDP growth rate — volume, Percentage change on previous year
Germany 1.1 -5.6 4.1 3.7 0.4 0.3
Greece -0.4 -4.4 -5.4 -8.9 -6.6 -3.9
Poland 3.9 2.6 3.7 4.8 1.8 1.7
United Kingdom -0.3 -4.3 1.9 1.6 0.7 1.7
Severe material deprivation rate, Percentage of total population
Germany 5.5 5.4 4.5 5.3 4.9 5.4
Greece 11.2 11.0 11.6 15.2 19.5 20.3
Poland 17.7 15.0 14.2 13.0 13.5 11.9
United Kingdom 4.5 3.3 4.8 5.1 7.8¢ 8.3t
At-risk-of-poverty rate, Percentage of total population
Germany 15.2 15.5 15.6 15.8 16.1 16.1
Greece 20.1 19.7 20.1 21.4 23.1 23.1
Poland 16.9 17.1 17.6 17.7 17.1 17.3
United Kingdom 18.7 17.3 17.1 16.2 16.0! 15.91
At-risk-of-poverty threshold, In Euro at 60% of median equivalised income
Germany 10,986 11,151 11,278 11,426 11,757 11,749
Greece 6,480 6,897 7,178 6,591 5,708 5,023
Poland 2,493 3,058 2,643 3,015 3,036 3,098
United Kingdom 11,354 9,757 10,263 10,281 11,500 11,217
Social protection benefits, In Euro per inhabitant (at constant 2005 prices
Germany 7,779 8,402 8,448 8,316 8,514
Greece 4,764 5,057 4,818 4,496 4,303
Poland 1,451 1,591 1,583 1,537 1,467
United Kingdom 7,829 8,256 8,158 8,196 8,349
Old-age and survivor pensions, In Euro per inhabitant (at constant 2005 prices)
Germany 3,308 3,401 3,402 3,352 3,418
Greece 2,418 2,507 2,413 2,344 2,553
Poland 843 944 922 901 881
United Kingdom 3,517 3,691 3,669 3,643 3,762
Sickness, disability, unemployment transfers, In Euro per inhabitant (at constant 2005 prices)
Germany 3,433 3,885 3,884 3,810 3,912
Greece 1,847 2,011 1,926 1,716 1,388
Poland 494 525 528 510 499
United Kingdom 3,308 3,497 3,381 3,481 3,519
Housing, family/child, social exclusion transfers, In Euro per inhabitant (at constant 2005 prices)
Germany 1,038 1,116 1,161 1,154 1,183
Greece 498 539 479 437 363
Poland 114 121 132 127 86
United Kingdom 1,004 1,068 1,107 1,072 1,068

Notes: In 2012 the UK’s EU-SILC data source switched from General Lifestyle Survey to the Family Resources
Survey. Our checks suggest that the latent concept of deprivation differs significantly between these
Source: Eurostat, downloaded from website on 25 June 2015.
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Table A2. Summary Statistics (standards errors in brackets), 2008 and 2013

Germany Greece Poland United Kingdom

2008 2013 2008 2013 2008 2013 2008 2013

Number of observations

- Individuals 28,785 | 26,633 | 16,748 | 17,909 | 4,1120 36,413 | 20,962 | 23,168

- Households 13,247 | 12,656 6,455 7,385 | 13,951 12,884 8,886 | 10,114

Equivalised income (nominal annual mean, in Euro)

- Before all transfers 14,724 | 15,702 9,611 5,834 3,636 4,402 | 17,166 | 15,330
(167) (209) (156) (140) (44) (47) (301) (203)

- Before old-age and survivor pensions 16,816 | 17,873 9,999 6,266 3,954 4,693 | 19,061 | 17,790
(164) | (208) | (154) | (139) (43) (46) | (288) | (187)

- Before transfers other than pensions 18,974 | 20,407 | 12,391 8,932 4,630 5,689 | 20,694 | 19,284
(161) | (199) | (152) | (134) (43) (46) | (298) | (196)

- Before social insurance benefits 20,107 | 21,789 | 12,554 9,091 4,752 5,802 | 22,129 | 21,101
(156) | (194) | (152) | (133) (42) (45) | (286) | (178)

- Before household social transfers 20,001 | 21,284 | 12,626 9,210 4,833 5,877 | 21,265 | 20,011
(157) | (198) | (150) | (133) (42) (45) | (294) | (191)

- Disposable 21,066 | 22,577 | 12,779 9,365 4,948 5,981 | 22,589 | 21,744
(154) | (194) | (150) | (132) (42) (44) | (283) | (175)

Distribution of the population by number of deprivations:

-0 57.3 60.1 40.2 28.2 27.2 30.2 64.2 49.4
(0.5) (0.5) (0.8) (0.8) (0.5) (0.6) (0.7) (0.7)

-1 16.9 16.8 231 19.0 18.6 19.7 13.1 19.0
(0.4) (0.4) (0.7) (0.6) (0.5) (0.5) (0.5) (0.5)

-2 12.8 115 15.1 15.7 21.8 24.5 11.4 14.2
(0.3) (0.4) (0.6) (0.6) (0.5) (0.5) (0.5) (0.5)

-3 7.5 6.2 10.6 17.0 14.6 13.6 6.8 9.1
(0.3) (0.3) (0.5) (0.6) (0.4) (0.4) (0.4) (0.4)

-4+ 5.5 5.4 11.0 20.0 17.8 11.9 4.5 8.3
(0.2) (0.2) (0.5) (0.7) (0.4) (0.4) (0.4) (0.4)

Correlation

- Log disposable income & number of | -0.472 | -0.506 | -0.537 | -0.545 | -0.482 -0.509 | -0.347 | -0.432

deprivations

Number of households excluded from

analysis

- Disposable income <0 66 | 20-49 | 20-49 54 | 20-49 Below | 20-49 58

20

Notes: Discrepancies with the severe material deprivation rate to that reported by Eurostat are due to the
exclusion of observations with negative disposable income. Income is expressed in Euro in the EU-SILC data and

the exchange rate used is provided by the HX010 variable.

Source: Authors’ computation, UDB August 2010 and March 2015.
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Table A3. Income elasticity of material deprivation: Comparison Ordinary Least Squares (OLS) and

Negative Binomial (NB) Regression (standard errors in brackets)

Dependent variable: number of deprivations

Germany Greece Poland United Kingdom

Independent OoLS NB OoLS NB OoLS NB OLS NB

variables:

Log income -0.569*** | -0.505*** | -0.868*** | -0.434*** | -0.739%** | -0.404*** | -0.165*** | -0.331%**
(0.031) (0.044) (0.036) (0.019) (0.032) (0.016) (0.025) (0.033)

Household:

- Observed in | 0.042** 0.029 0.037 0.060*** -0.283*** | -0.143*** | (0.254*** 0.271%**

wave 2013 (0.014) (0.016) (0.027) (0.016) (0.019) (0.011) (0.016) (0.019)

- High income -0.073** -0.668*** | -0.310*** | -0.461*** | -0.178*** | -0.275%** | -0.152*** | -0.221***
(0.024) (0.043) (0.037) (0.028) (0.030) (0.021) (0.026) (0.036)

- Lowest income | 1.025*** 1.023*** 0.861*** 0.714%*** 0.592%** 0.487*** 0.425%** 0.588***

percentile (0.118) (0.099) (0.171) (0.070) (0.164) (0.055) (0.144) (0.120)

- High non- | 0.448%** 0.307*** 0.234%*** 0.079*** 0.308*** 0.106*** 0.532%** 0.343***

pension transfer | (0.028) (0.025) (0.045) (0.021) (0.031) (0.014) (0.033) (0.027)

income

Debt burden (reference: debt is not a burden)

- Debt heavy

burden 0.865*** 0.620*** 0.543*** 0.316*** 0.728%*** 0.312%** 0.620%** 0.393***
(0.038) (0.026) (0.041) (0.021) (0.034) (0.014) (0.041) (0.025)

- Debt | 0.206*** 0.320*** 0.113*** 0.085*** 0.087*** 0.073*** 0.064** 0.139***

somewhat (0.020) (0.023) (0.032) (0.022) (0.026) (0.017) (0.023) (0.027)

burden

Housing costs (reference: housing costs are not a burden)

- Housing costs | 0.725%** 0.759%*** 1.024*** 0.886*** 1.115%** 0.948%** 0.856*** 1.211***

heavy burden (0.025) (0.027) (0.053) (0.064) (0.033) (0.041) (0.026) (0.039)

- Housing costs | 0.157*** 0.329*** 0.160** 0.415*** 0.371%** 0.532%** 0.235%** 0.737%***

somewhat (0.015) (0.025) (0.049) (0.064) (0.030) (0.041) (0.016) (0.038)

burden

Home ownership (reference: owned home)

- Rented home 0.334%*** 0.468*** 0.372%** 0.219*** 0.242%** 0.128%** 0.666*** 0.685***
(0.014) (0.019) (0.036) (0.020) (0.047) (0.023) (0.024) (0.023)

Proxy health costs (reference: no chronic illness)

- At least one | 0.127*** | 0.142%** | 0.225%** | 0.144*** | 0.157*** | 0.079*** | 0.060*** | 0.087***

adult member | (0.015) (0.017) (0.030) (0.018) (0.021) (0.012) (0.017) (0.020)

has chronic

iliness

Demographics:

- Number of

children (aged

less than 18

years) -0.076*** | -0.042* -0.038 -0.03 0.017 0.006 -0.064*** | -0.056***
(0.019) (0.021) (0.030) (0.017) (0.016) (0.008) (0.018) (0.013)

- Number of

adults (aged

between 18

years and 64

years) -0.128*** | -0.106** -0.011 -0.01 0.027 0.02 -0.067 -0.038
(0.031) (0.040) (0.041) (0.025) (0.019) (0.010) (0.037) (0.033)

- Number of | -0.152*** | -0.123* -0.051 -0.013 -0.063* -0.012 -0.217*** | -0.160***

elderly  (aged | (0.038) (0.051) (0.049) (0.029) (0.028) (0.016) (0.044) (0.048)

more than 64

years)
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Dependent variable: number of deprivations

Germany Greece Poland United Kingdom

Independent OoLS NB OoLS NB OoLS NB OoLS NB

variables:

Household type (reference: one person household)

- 2 adults, no | -0.107** -0.146** -0.232*** | -0.191*** | -0.328*** | -0.197*** | -0.104* -0.161***

dependent (0.036) (0.044) (0.060) (0.037) (0.039) (0.022) (0.046) (0.044)

child, both

adults under 65

years

- 2 adults, no | -0.138** -0.399*** | -0.216*** | -0.145*** | -0.170*** | -0.081*** | 0.031 -0.184**

dependent (0.043) (0.06) (0.061) (0.035) (0.041) (0.021) (0.048) (0.059)

child, at least

one adult aged

more than 65

years

- Single parent | 0.160*** | 0.044 0.081 -0.022 0.071 -0.013 0.355*** | 0.114**

household, one | (0.048) (0.038) (0.108) (0.051) (0.062) (0.029) (0.052) (0.035)

or more

dependent

child(ren)

- 2 adults, one | -0.061 -0.149* -0.307*** | -0.250*** | -0.516*** | -0.300*** | -0.03 -0.051

or more | (0.056) (0.067) (0.079) (0.048) (0.048) (0.028) (0.061) (0.054)

dependent

child(ren)

- Other | 0.083 0.028 -0.205 -0.200** -0.446*** | -0.245%** | -0.007 -0.003

households with | (0.094) (0.116) (0.126) (0.076) (0.070) (0.038) (0.101) (0.096)

dependent

child(ren)

- Other

households 0.068 0.017 -0.102 -0.117 -0.214*** | -0.099** 0.061 0.078
(0.070) (0.090) (0.102) (0.061) (0.056) (0.031) (0.092) (0.081)

Education (reference: below secondary level)

- Secondary -0.436*** | -0.205*** | -0.214*** | -0.120*** | -0.492*** | -0.156*** | -0.085** -0.104***
(0.038) (0.024) (0.036) (0.019) (0.033) (0.013) (0.026) (0.023)

- Post-secondary | -0.576*** | -0.318*** | -0.334*** | -0,191*** | -0.751*** | -0.286*** | 0.086 0.163

non-tertiary (0.046) (0.037) (0.056) (0.032) (0.047) (0.025) (0.232) (0.209)

- Tertiary -0.649*** | -0,518%** | -0.481*** | -0.404*** | -0.893*** | -0.533*** | -0.237*** | -0.346%**
(0.038) (0.028) (0.040) (0.027) (0.038) (0.022) (0.027) (0.030)

- Education | -0.129 -0.076 0.332 0.176* 0.245 0.249 -0.06 -0.033

information (0.540) (0.254) (0.288) (0.085) (0.337) (0.127) (0.063) (0.051)

missing

At least one adult member is:

- Working full-

time -0.236*** | -0.046 -0.105%* 0.064* -0.124*** | -0.01 -0.176*** | 0.006
(0.028) (0.032) (0.045) (0.027) (0.031) (0.017) (0.030) (0.032)

- Working part-

time -0.029 0.007 0.158** 0.165*** | 0.131*** | 0.101*** | -0.050* -0.044
(0.021) (0.030) (0.049) (0.028) (0.036) (0.019) (0.023) (0.030)

- Self-employed 0.052* -0.025 -0.112*** | -0.110*** | -0.316*** | -0.228*** | -0.111*** | -0.183***
(0.025) (0.038) (0.031) (0.023) (0.024) (0.017) (0.024) (0.038)

- Unemployed 0.634*** 0.258*** 0.329*** 0.151*** 0.374%*** 0.152%** 0.443%** 0.097**
(0.041) (0.033) (0.045) (0.025) (0.033) (0.015) (0.058) (0.036)

- Retired -0.333*** | -0.157*** | -0.111** 0 -0.138*** | -0.029 -0.251*** | -0.164***
(0.031) (0.038) (0.040) (0.025) (0.027) (0.015) (0.031) (0.042)

- Not active due | 0.075 0.003 0.089 0.084 0.002 0.008 0.207*** 0.044

to disability (0.057) (0.042) (0.106) (0.048) (0.037) (0.017) (0.048) (0.035)

- Otherwise not

active 0.016 0.037 0.11 0.101%** 0.055 0.038** 0.029 0.011
(0.034) (0.037) (0.057) (0.031) (0.028) (0.015) (0.053) (0.042)
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Dependent variable: number of deprivations

Germany Greece Poland United Kingdom
Independent oLS NB oLS NB OoLS NB oLs NB
variables:
- Fulfilling | -0.074** -0.059 -0.116*** | -0.027 0.018 0.03 0.133*** | 0.042
domestic (0.026) (0.037) (0.031) (0.019) (0.039) (0.021) (0.038) (0.032)
responsibilities
Citizenship (reference: citizen of the country)
- EU citizenship . . 0.352%** 0.132%* 0.15 -0.085 -0.114* -0.069
(0.111) (0.058) (0.270) (0.288) (0.048) (0.048)
- Non-EU
citizenship 0.071 0.078* 0.609*** | 0.204*** | -0.126 -0.065 0.084 0.098*
(0.040) (0.039) (0.070) (0.029) (0.156) (0.117) (0.058) (0.046)
Number of
observations 25903 25903 13840 13840 26835 26835 19000 19000
(Pseudo) R- | 0.4822 0.2122 0.4855 0.1806 0.4411 0.1651 0.5141 0.2258
squared
P-value (P-test
of Alpha) 0 0 1 0

Source: Authors’ computation, UDB August 2010 and March 2015.
Note; P-value: 10% (*), 5% (**) and 1% (***). Estimated in STATA using a negative binomial regression model
(nber) and controlling for survey design (svy). For OLS we report R-squared and for NB pseudo R-squared.
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Table A4. Income elasticity of material deprivation: Sensitivity analysis

Dependent variable: number of deprivations Germany Greece Poland United
Kindom
Model Preferrred model -0.505*** -0.434*** -0.404*** -0.331%**
Alternative specification: inclusion/exclusion of controls regarding survey wave and extreme values in terms of income, material
deprivation and transfers
1* - Excluding dummy wave -0.500%** | -0.452*** | -0.440%** | -0.308%**
2% - Excluding dummy high income household -0.814*** | -0.600*** | -0.525*** | -0.446%**
3 - Excluding dummy lowest income percentile -0.310%*** -0.301*** -0.309*** -0.224%**
4 - Including dummy lowest income vintile -0.298*** -0.340*** -0.285*** -0.298***
Replacing the dummy lowest income percentile.
5* - Including dummy highest material deprivation percentile -0.424%** -0.404*** -0.362%** -0.303***
6* - Including dummy households receiving transfer high share of | -0.505*** -0.435%** -0.405%** -0.330%**
pension transfers
7* - Excluding dummy households receiving transfer high share | -0.561*** -0.437*** -0.418*** -0.348%***
of non-pension transfers
Alternative specification: inclusion/exclusion of other controls
8* - Inclusion proxy child care costs -0.506*** -0.434%** -0.404*** -0.332%**
At least one child in the household is receiving 8 or more
hours child care by centre or professional (RL0O30, RL040,
RLO50)
9 - Excluding debt burden (two variables) -0.491%** -0.427*** -0.401%** -0.327***
10 - Excluding proxy housing costs (two variables) | -0.582*** -0.460*** -0.462%** -0.447***
Household indicates that the cost of housing is a heavy or
modest financial burden (H5140)
11 - Excluding tenure status -0.563*** -0.426*** -0.404*** -0.311%**
12 - Exclusion proxy health costs | -0.506*** -0.430*** -0.403*** -0.329%**
At least one adult in the household suffers from any chronic
illness or condition (PH020)
13 - Excluding education variables (seven variables) -0.562*** -0.466*** -0.471*%* -0.358***
14* - Including proxy for emergency savings -0.306*** -0.349*** -0.320*** -0.287***
Houshold indicates that it is not capable to face unexpected
financial expenses (HS060). As this variables is also a
deprivation item, we excluded this item from the number of
deprivations count.
Sub-populations: inclusion/exclusion of specific sub-population groups
15%* - Excluding all households with at least one adult over age 64 -0.310%** | -0.337*** | -0.343*** | -0.345%**
The dummy indicating whether at least one adult in the
household is self-employed (economic status) is dropped
because of collinearity. Observations: DE: 15,923; EL: 7,343;
PL: 15,874; UK: 12,904.
16* - Excluding households with only adults over age 64 | -0.350*** -0.388*** -0.370*** -0.329%**
The dummy indicating whether at least one adult in the
household is retired (economic status) is dropped because of
collinearity. Observations: DE: 18,850; EL: 10,592; PL: 21,687;
UK: 14,051.
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Dependent variable: number of deprivations Germany Greece Poland United
Kindom
17* - Excluding households with at least one self-employed adult -0.498%** -0.442%** -0.415%** -0.353***
The dummy indicating whether at least one adult in the
household is self-employed (economic status) is dropped
because of collinearity. Observations: DE: 24002; EL: 10384;
PL: 21,418; UK: 16,762.
18 - Include households with negative income -0.158%** -0.131%** -0.170%** -0.095%**

Households are included by replacing the missing value for
the logarithm of disposable income by zero. Observations: DE:
26,015; EL: 13,943; PL: 26,883; UK: 19,107.

Source: Authors’ computation, UDB August 2010 and March 2015

Notes: Coefficients estimated using a negative binomial regression model. Unless mentioned otherwise above,
the model includes the same variables and number of observations as in our preferred model specification. For
models indicated with a star (*) convergence was not achieved after 20 iterations for one or more countries.
Non-convergence is a signal that the model specification is not appropriate.
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ImPRoVE: Poverty Reduction in Europe.
Social Policy and Innovation

Poverty Reduction in Europe: Social Policy and Innovation (ImPRovE) is an international research
project that brings together ten outstanding research institutes and a broad network of researchers
in a concerted effort to study poverty, social policy and social innovation in Europe. The ImPRovE
project aims to improve the basis for evidence-based policy making in Europe, both in the short and
in the long term. In the short term, this is done by carrying out research that is directly relevant for
policymakers. At the same time however, ImPRoVE invests in improving the long-term capacity for
evidence-based policy making by upgrading the available research infrastructure, by combining both
applied and fundamental research, and by optimising the information flow of research results to
relevant policy makers and the civil society at large.

The two central questions driving the ImPRoVE project are:
How can social cohesion be achieved in Europe?

How can social innovation complement, reinforce and modify macro-level policies and vice
versa?

The project runs from March 2012 till February 2016 and receives EU research support to the
amount of Euro 2.7 million under the 7" Framework Programme. The output of ImPRovE will include
over 55 research papers, about 16 policy briefs and at least 3 scientific books. The ImPRovE
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