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How much would it cost to eliminate the at-risk-of-
poverty rate? Evidence from the European Union

Ewa Aksman

Faculty of Economics, Warsaw University, Warsaw, Poland

ABSTRACT
The aim of this paper is to assess the cost of eliminating the at-
risk-of-poverty rate, based on the Lorenz curve approach (the Gini
coefficient, the Kakwani progressivity coefficient). A set of new
equations that allow to find a link between cost of closing the
relative poverty gap and income inequality is proposed. The main
finding is that, after the initial allocation of social benefits, the
share of benefits that are still needed to close the relative poverty
gap in the pre-government income is a function not only of the
at-risk-of-poverty rate, but also of the relative poverty line, the
Gini coefficient of income of the poor, and the Kakwani progres-
sivity coefficient of extra benefits. The empirical application of the
methodology adopted is illustrated with the use of EU household
sample (the data is derived from the EU-Survey on Income and
Living Conditions). In line with the suggested decomposition, in
the research sample ranking countries according to the at-risk-of-
poverty rate does not coincide with the way they are sorted by
the share of extra benefits.
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1. Introduction

The at-risk-of-poverty rate is the share of the population with disposable income
below a predefined poverty line; hence it is a relative poverty measure, contrary to
absolute poverty indices. The matter of decreasing or even eliminating relative pov-
erty, along with social exclusion, has been an issue of economic concern for decades
in Europe (as well as one of the key targets of social policy).

This paper focuses on the question: how much would it cost to eliminate the at-
risk-of-poverty rate? The attempt to find an answer is of fundamental importance for
economists. As such, the question has been partially covered in the literature, particu-
larly in reference to income redistribution through social transfers. As a result, we
know an equation which enables us to determine the total expenditure that should be
incurred in the effort to eliminate relative poverty. However, the spending equation
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does not provide for inequality in the distribution of household income. This study
aims to fill this gap. Especially now it is worth identifying the precise relation
between the amount of money required to close the relative poverty gap and the
widely used income inequality measures, when increasingly detailed statistics are
available on income distribution and redistribution. The findings may be also of high
importance while looking deeply into the idea of a guaranteed minimum income, as
this concept has been gaining increasing interest.

In this study, to determine the social spending still necessary to overcome the rela-
tive poverty gap, the Lorenz curve approach, including income distribution parameters,
is used. A set of new equations that allow to find a link between the total cost of clos-
ing the relative poverty gap and income inequality is suggested. Unit data are derived
from the EU-Survey on Income and Living Conditions 2018 (EU-SILC), which is the
largest harmonised database on representative sample of European households (the sur-
vey is coordinated by Eurostat). The empirical application of the methodology adopted
is illustrated with the example of countries which have low-, middle- and high-ranking
position in terms of the relative poverty level (in total, 10 countries are analysed). The
at-risk-of-poverty rate that is inspected is defined with regard to households, although
the indicator is usually calculated with respect to persons.

It is important to stress that in order to calculate the total cost of closing the relative
poverty gap, first, the actual at-risk-of-poverty rate is determined in reference to the
national median disposable income after social transfers. Then, all households that are
relatively poor are hypothetically granted additional social benefits designed to over-
come the problem. Thus, the public funds that are needed to eliminate the relative pov-
erty are calculated under the assumption that an actual allocation of social transfers is
a baseline situation, with no reference to the effectiveness of this allocation.

The main finding of this paper is that the share of additional benefits yet to be
given in order to close the relative poverty gap in the pre-government income is a
function of not only the at-risk-of-poverty rate, but also of the relative poverty line,
the Gini coefficient of disposable income of the poor, and the Kakwani progressivity
coefficient of extra benefits. Consequently, it does not have to be true that countries
with a higher the at-risk-of-poverty rate always need a higher share of extra benefits.
This is also why ranking countries according to the at-risk-of-poverty rate does not
have to coincide with their classification based on extra social transfers expressed as a
percentage of current social spending.

The rest of the paper is laid out as follows. In Section 2, a review of the literature
is provided. Section 3 presents the theoretical approach that has been applied. Section
4 describes the empirical sample used. Section 5 reports the empirical research results.
Section 6 offers conclusions. In Annex, a list of variables that appear in Section 3
is given.

2. A review of the literature

The literature on redistributive impact of the tax-benefit systems in Europe is sub-
stantial. Most of the studies conclude that countries with high original income
inequality do not tend to have more redistributive fiscal systems (Causa &
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Hermansen, 2018; Figari & Verbist, 2013; Paulus et al., 2009; Wagstaff et al., 1999;
Zaidi, 2009). Concerning the most recent works on links between the tax-benefit sys-
tem and the poverty level, Agostini et al. (2016) analysed the impact of tax-benefit
policy reforms on income distribution in the EU in 2008–2015. They found that the
policy changes were poverty-reducing in total, although variations across the member
states were considerable. In 2014–2015, tax and benefit policy changes turned out to
be mostly poverty-reducing in Estonia, Belgium, and Finland, whilst they were pov-
erty-increasing in Greece and Latvia (in other countries, the effect was not statistically
significant).1

As regards the subject matter of this paper, it should be pointed out that the prob-
lem of the entire sum to be paid to compensate exactly for the poverty gap has
already been partially covered in the relevant literature.

Vandenbroucke et al. (2013) calculated the redistributive effort required to guaran-
tee that all EU citizens had income equal to the national poverty threshold. The effort
was expressed as a proportion of the non-poor household disposable income that was
above the poverty threshold (not all net income of non-poor families). It was
assumed that the targeted social transfer from poor families to rich families was cost-
less, in the sense that it did not create any behavioural responses on the part of the
groups considered. The redistributive effort varied between the EU countries from
1.1% to 4.6% if the poverty threshold was to be at 60% of the national median dis-
posable income, and it fluctuated in the range 0.2–1.4% if the poverty line was to be
at 40% of the national median.

Referring to the working-age population in the EU, Cantillon et al. (2014) showed
that current reduction in the at-risk-of-poverty rate due to social transfers was from
3% to 5% in Spain, Greece, Estonia, and Latvia to about 10% in the Czech Republic,
Denmark, France, Slovenia, Finland, and Sweden. Regarding only households with
members aged 20–59 years, the total cost of increasing all minimum incomes to 60%
of the national median disposable income would be 1–2% of household total dispos-
able income (the net income of the total population in question). If the poverty
threshold was to be set at 40% of the national median, the financial impact would be
in the range 0.07–0.94%.

The above-mentioned studies were improved by Collado et al. (2017), as those
authors assessed the cost of closing the poverty gap between the poor and non-poor
families, while maintaining average incentives to participate in the labour market.
That is to say, this research reflected an awareness that additional social benefits
required to compensate exactly for the poverty gap potentially weaken work incen-
tives at the bottom part of income distribution. The results presented referred to
Belgium, Denmark, and the United Kingdom (well-developed welfare states with dif-
fering welfare regimes), and they indicated that the cost of closing the poverty gap
without worsening average participation incentives would be around two times the
costs of raising all incomes to 60% of the national median disposable income.

In some other papers, the issue of closing the relative poverty gap experienced by
specific social groups such as households with children or the elderly was addressed;
see, for example, the work of Atkinson et al. (2002), Levy et al. (2007), and
Vandeninden (2012).
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Milanovic (2000) used the median-voter hypothesis to describe the relation
between income inequality and social spending that induces income redistribution,
but the research referred to the inequality of factor income. Alesina and Rodrik
(1994), as well as Persson and Tabellini (1991), gave theoretical explanations for the
mechanism through which an increase in income discrepancy generates pressure on
public authorities to increase pro-poor social expenditure (more generally, the authors
described potential links between income inequality and budgetary deficits and, con-
sequently, public debt). Creedy and Moslehi (2011) investigated interactions between
income inequality and the composition of public expenditure, showing that income
discrepancy affects the degree to which public expenditure is allocated between
income-equalising transfer payments and public goods. According to these authors,
this result holds in the case of all three decision mechanisms that were considered:
majority voting, stochastic voting, and maximising social welfare function.

In his paper, providing distribution-free asymptotic confidence intervals and statis-
tical inference for additive poverty indices, Kakwani (1993) gave a straightforward
formula that accounted for the poverty gap:

PGR ¼ Hðz�lÞ
z

,

where PGR is the poverty gap ratio, H is the poverty rate, z denotes the poverty line,
and g represents the mean income of the poor. Using this formula, it is possible to
derive the total expenditure required to close the poverty gap, and the expenditure is
equal to:

TE ¼ N1 z� gð Þ ¼ N1B,

where N1 is the number of persons below the poverty line and B represents the mean
compensation for the relatively poor. As a result, average expenditure in the whole
population amounts to Hðz � lÞ, that is, it depends on the at-risk-of-poverty rate.

Therefore, relying on the above research, we can determine the total and average
expenditure needed to eliminate relative poverty, but these expenditures are based
solely on the poverty rate, the poverty line, and the mean income and social transfers.
The spending equation does not take into account inequality in the distribution of
household incomes, and therefore this paper aims to fill this gap. To achieve this
aim, the Lorenz curve approach that provides for disparity in the distribution of
household incomes is adopted. It is worth identifying the precise relation between the
amount of money required to close the relative poverty gap and the widely used
income inequality measures, since increasingly detailed statistics are available on
household income distribution and redistribution.2 Besides, answering the question of
how much it would cost to eliminate the at-risk-of-poverty rate, with special regard
to household income discrepancy, may contribute to the discussion on a guaranteed
minimum income, as this concept has been gaining increasing interest in
recent years.
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3. Theoretical approach

Disposable income is defined as:

Z ¼ X þ B� T (1)

where X is the original income, B denotes social benefits, and T represents
income tax: each variable expressed as a mean value. Within the Lorenz curve
framework, this relation is related to identity: ð1þ bX�tXÞLZ � LX þ bXLB � tXLT ,
where bX is average benefit rate, tX is average tax rate, LZ is concentration curve
of disposable income, LX is Lorenz curve of original income, and LB and LT are
concentration curves of social benefits and income tax, respectively. The average
benefit rate is the ratio of benefits to original income, while the average tax rate
is the share of tax in original income, that is bX ¼ B

X and tX ¼ T
X : The identity is

described by Lambert (2001), Lambert and Pf€ahler (1988), and partially by
Kakwani (1977).

To track the link between the total cost of closing the relative poverty gap and
income inequality, this paper proposes a set of new equations that are based on
observation that the full sample can be divided into two clear-cut groups. The first
group of households consists of the units which have disposable income that is
lower than a given poverty threshold, whereas the second group is made up of the
units that have disposable income that is equal or higher than this boundary line.
In other words, the first subsample embodies the units which are at risk
of poverty.

So, disposable income in the total sample is:

Z ¼ Z1 þ Z2 (2)

where Z1 is the disposable income in the first group of households and Z2 is the dis-
posable income in the second group of households.

Let’s assume that the first group of households is hypothetically granted extra
social benefits, and that this is done in such a way that each household is given the
exact amount of benefits needed to meet the prespecified poverty threshold. The
model posits that additional social benefits are totally tax-free, which yields:

Z ¼ Z1 þ B� (3)

where Z is a hypothetical disposable income that is exactly the same as the poverty
threshold and B� stands for the extra social benefits. As a rule, extra social benefits
are granted only to the first subsample of households.

Reverting to the full household sample – that is, both poor and non-poor units –
after granting extra benefits, the level of disposable income would be the sum of the
following components:

Z� ¼ �Z þ Z2 ¼ X þ Bþ B� � T: (4)
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The average extra benefit rate in the whole sample would be given by:

b�X ¼ N1

N
B�

X
: (5)

Now let’s focus again on the first group of households and notice that the equation
(3) can be rewritten as:

Z1 ¼ Z � B� (6)

and, according to Kakwani (1980), the Gini coefficient of income can be expressed as
the weighted average of the concentration coefficient of each factor income compo-
nent, the weights being proportional to the mean of each factor income:

GZ1 ¼
Z
Z1

CZ � B�

Z1
CB� (7)

where Gz1 is the Gini coefficient of disposable income, CZ is the concentration coeffi-
cient of poverty threshold, and CB� is the concentration coefficient of extra benefits.
As such, the extra benefit concentration coefficient unveils the extent to which the
benefit allocation differs from the distribution of disposable income. If allocation of
the transfers is unequal over the distribution of the disposable income, in favour of
the poorest (richest) households, the benefit concentration coefficient is nega-
tive (positive).

The key to current analysis is to notice that, if extra benefits lead to a situation
that all households in the first group would have the same disposable income, then
the concentration of this income would be equal to zero. Thus, if CZ ¼ 0, then the
following relationship would hold:

GZ1 ¼ �B�

Z1
CB� : (8)

Entering Equation (6) into Equation (8) and rearranging with respect to B� yields:

B� ¼ ZGZ1

ðGZ1 � CB�Þ : (9)

Modelling the Kakwani progressivity coefficient of income tax, the progressivity
coefficient of extra benefits can be connoted: it is the difference between the Gini
coefficient of disposable income and the concentration coefficient of extra benefits:
KB� ¼ GZ1 � CB� : If the extra benefit concentration coefficient is negative (positive),
the extra benefit progressivity coefficient is positive (negative), and positive (negative)
extra benefit progressivity coefficient is the factor that contributes to the income
inequality reduction (increase). The other factors that determine the income inequal-
ity change are average benefit rate and re-ranking (Aronson et al., 1994).

Applying the definition of the progressivity coefficient of extra benefits to the
Equation (9), we have:
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B� ¼
�ZGZ1

ðGZ1 � CB� Þ ¼
�ZGZ1

KB�
: (10)

Combining formulas (5) and (10), we obtain:

b�X ¼ N1

N
B�

X
¼ N1

N

�Z
X
GZ1

KB�
: (11)

In summary, the average extra benefit rate – that is, the share of additional bene-
fits required to overcome the problem of relative poverty – is increasing function of
the following three variables. First, the at-risk-of-poverty rate itself. Second, the excess
of poverty threshold above the original income level. Third, the inequality of dispos-
able income of the poor adjusted for the progressivity of extra benefits.

It is also possible to decompose the Gini coefficient of hypothetical disposable
income into the between-groups inequality and the within-group inequality:

GZ� ¼ Gbetween þ o1G�Z
þ o2GZ2 : (12)

where Gbetween is the between-groups disproportionality, oi is the product of popula-
tion share and income share attributed to each subgroup (i ¼ 1, 2), GZ is the within
group disproportionality in the first group, and GZ2 is the within group dispropor-
tionality in the secondgroup. Inter-group inequality is computed by substituting every
income in each subgroup with the subgroup mean. This formula is based on the Gini
coefficient decomposition: G ¼ Gbetween þ

P
aKGK þ R, as it was introduced by

Lambert and Aronson (1993). R is a residual that assumes positives values if sub-
group income ranges overlap (re-ranking). In our case there is no inequality in the
distribution of hypothetical disposable income in the first group of households
(GZ ¼ 0) and the subsample income ranges do not overlap (R ¼ 0), which means
that:

GZ� ¼ Gbetween þ o2GZ2 ¼ Gbetween þ N2

N
Z2

Z� GZ2 (13)

Thus, the hypothetical disposable income Gini coefficient depends only on the
between-groups inequality and the inequality within the second group of households.

4. Empirical sample

The sample that is used in this study is taken from household data file in EU-SILC
2018 (the latest data available; the November 2019 release). EU-SILC collects micro
data on the income, poverty, social exclusion, and living conditions of Europeans; it
is coordinated by Eurostat. The unit data across European countries are harmonised,
allowing international comparison of income distribution, as well as income redistri-
bution through social benefits and income taxation. To be precise, the sample that is
dealt with in this research refers to 28 European countries, covering 221 549
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households in total, but due to data unavailability, information on households in
Ireland, the Slovak Republic, and the United Kingdom is for 2017.

For each household in the data set the following three categories of current income
were identified: pre-government income (original income or pre-fiscal income),
social benefits, and disposable income (final income) (European Commission.
Eurostat, 2019).

Pre-government income consists of the following components: gross employee
cash or near cash income, gross cash benefits from self-employment, retirement pen-
sions, regular inter-household cash transfers, and income received by people aged
under 16 (as defined by Eurostat). Thus, this is income received by all household
members with the exclusion of social transfers other than old-age pensions (pensions
are counted as original income, since they are understood as deferred income
from work).

Except for old-age pensions, social benefits cover all registered benefits: sickness
benefits, disability benefits, family-related allowances, housing allowances, education
allowances, unemployment benefits and social exclusion not covered elsewhere (only
cash social benefits are considered). Obviously, those benefits may directly redistrib-
ute income at the household level.

Disposable income equals original income plus social benefits minus tax on
income and social insurance contributions. Tax on income includes taxes on individ-
ual, household or tax-unit income, as it is registered by Eurostat (it also includes tax
reimbursement). For the sake of brevity, tax on income and social insurance contri-
butions hereinafter will be referred to as ‘income tax’.

To consider differences in household size and demographic structure, the modified
OECD equivalent scale is used (the scale assigns a value of 1 to the first household
member, of 0.5 to each additional adult, and of 0.3 to each child). Consequently, the
numerical results presented in this study refer to the distribution of households with
respect to income per equivalent unit, contrary to administrative data that usually
refer to beneficiaries and taxpayers as being natural persons.

For each country in the research sample, the share of households that have dispos-
able income lower than 60% of the national median equivalised disposable income
was determined (the applied poverty line is the one that is most commonly used, but
the poverty threshold sometimes is set at 40% or 50% of the national median or
mean disposable income). As pointed out in Table 1, the average share of households
at risk of poverty was 14.94%. But there was a high degree of heterogeneity among
the EU member states, as the lowest level of the variable was 7.01%, and the highest
level was 23.08%. The median value was 14.47%. At this point it should be emphas-
ised once again that this indicator is the relative poverty measure that compares the
material situation of families within a specific country, but not across the countries

Table 1. The percentage of households at risk of poverty: cross-country summary statistics.
Obs Mean Std. dev. Min Max Median

the at-risk-of-poverty rate 28 14.9449 4.4051 7.0144 23.0801 14.4683

Note: Own calculations based on EU-SILC 2018 data (due to data unavailability, the indicators for Ireland, the Slovak
Republic, and the United Kingdom are for 2017). The poverty threshold is set at 60% of the national median equiv-
alised disposable income.
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(countries with similar share of households at risk of poverty may differ significantly
in terms of absolute income of the poor).3

The indicator determined in this research differs from the most common relative
poverty measure – namely, the at-risk-of-poverty rate reported by Eurostat. The rea-
son is that the former tells about the percentage of households that are relatively
poor, while the latter informs about the share of persons that live in relatively poor
households (and that is why the latter is disclosed by Eurostat by age and sex). As
long as there is information about the number of family members, it is possible to
derive the latter from the former (in fact, both measures take into account the pov-
erty threshold expressed in terms of equivalised disposable income). It would be
interesting to discuss the extent to which applying different equivalence scales in this
study may change the percentage of households that are relative poor, as parallel ana-
lysis has been already conducted (see Bishop et al., 2014).

Of course, European countries vary with respect to relative poverty, as a conse-
quence of variations in inequality in disposable income distribution. The final income
inequality in turn is determined by both the inequality in pre-fiscal income distribu-
tion and the intensity of income redistribution through social benefits and income
tax. However, those complex problems are beyond the scope of this study. To discuss
factors contributing to income inequality in Europe, see, among others, A Fiscal
Approach for Inclusive Growth in G7 Countries (2017), Atkinson (2013), Borsi and
Metin (2013), and Global Wage Report (2018).

The share of population living below the relative poverty line may change within a
relatively short time in a specific country, as a result of fluctuations in the poverty
threshold defined as the given percentage of the national median or mean disposable
income. For example, this happened in some European countries in 2014–2016
when median disposable income went up, mainly due to wage growth (Gasior &
Rastrigina, 2017).

Figure 1 allows to see the at-risk-of-poverty rate by country.

5. Empirical research results

Taking into account the total number of countries in the full sample, below are only
presented research results for the three countries that have the lowest share of rela-
tively poor households, the three of them that have the highest ratio of such house-
holds, and the four of them that have the middle position in the ranking. Countries
are chosen in this way for ease of illustrating the empirical application of the method-
ology presented in Section 3.

Table 2 presents both the number of households in the data set that was used and
the percentage of households at risk of poverty. The lowest level of the at-risk-of-pov-
erty rate was found in the Czech Republic (7.01%), Denmark (8.27%), and Hungary
(8.38%), whereas the highest was recorded in Latvia (23.08%), Lithuania (21.67%),
and Romania (20.91%). Ireland (14.15%), Sweden (14.27%), Poland (14.66%), and the
United Kingdom (15.34%) were the middle-ranking countries.

Table 3 column (1), indicates the ratio of actual social benefits to original income,
revealing that it is not necessary for the country to have a high share of benefits to
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register a low share of households at risk of poverty. For example, the Czech
Republic and Hungary (that is, the two countries with a low-ranking position in
terms of relative poverty) had a low share of benefits. Ireland, a country with a mid-
dle-ranking position, was characterised by the highest average benefit rate, and almost
the same conclusion applied to Sweden. The reason is that the actual proportion of
families living on an income lower than the pre-specified poverty line is the outcome
not only of social transfers that have already been allocated, but also the primary
income earned by the household members, as well as the income tax paid by them.

Figure 1. The percentage of households at risk of poverty in the EU countries.
Note: Own calculations based on EU-SILC 2018 data (due to data unavailability, the indicators for Ireland, the Slovak
Republic, and the United Kingdom are for 2017). The poverty threshold is set at 60% of the national median equival-
ised disposable income.
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Thus, Romania yielded both the third highest relative poverty indicator and an
extremely low average benefit rate. Broadly speaking, setting the position of a given
country in terms of the at-risk-of-poverty rate against its average benefit rate may
help to judge the effectiveness of actual social transfers in reducing relative poverty,
but this problem is not covered by this study.

Assuming a bottom-up equalisation of disposable income of the poor as described
in section 3, the average extra benefit rate, i.e. the share of additional benefits
required to overcome the relative poverty problem, is reported in column (2) in
Table 3. It is easy to see that an increase in the at-risk-of-poverty rate does not have
to induce a proportional increase in the average extra benefit rate; for example,
Hungary had almost the same the at-risk-of-poverty rate as Denmark, but the average
extra benefit rate that was calculated for this country was two times higher. What is
more, countries with a lower percentage of relatively poor households may be marked
with a higher average extra benefit rate, and this could be seen in the case of Poland
versus the United Kingdom, as well as in the case of Lithuania as compared to
Latvia. In the research sample, Romania served as an example of a country with high,
but not the highest, relative poverty – and which needed the highest share of extra
benefits. To understand why ranking countries based on the scope of relative poverty

Table 2. Number of households in data set and the share of households at risk of poverty in
countries which have low-, middle- and high-ranking position in terms of relative poverty.

Countries with
the lowest share
of households

at risk of poverty

Countries with
the middle share of

households at
risk of poverty

Countries with
the highest share
of households

at risk of poverty

CZ DK HU IE SE PL UK RO LT LV

number of households 8454 5390 6263 4536 5640 14853 11702 7088 4687 5702
the share of households

at risk of poverty
0.0701 0.0827 0.0838 0.1415 0.1427 0.1466 0.1534 0.2091 0.2167 0.2308

Note: Own calculations based on EU-SILC 2018 data (due to data unavailability, the results for Ireland and the
United Kingdom are for 2017).

Table 3. The average benefit rate, the average extra benefit rate, and the ratio of poverty thresh-
old to original income.

(1) (2) (3)
bX b�X �Z /X

CZ 0.0410 0.0049 0.4559
DK 0.0553 0.0052 0.3722
HU 0.0495 0.0105 0.4489

IE 0.0832 0.0125 0.4414
SE 0.0760 0.0132 0.4322
PL 0.0516 0.0156 0.4359
UK 0.0521 0.0153 0.4331

RO 0.0197 0.0297 0.4327
LT 0.0622 0.0254 0.4442
LV 0.0577 0.0249 0.4091

Note: Own calculations based on EU-SILC 2018 data (due to data unavailability, the variables for Ireland and the
United Kingdom are for 2017).
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may be different that their classification according to the average extra benefit rate,
the formula (11) should be recalled: the rate is determined not only by the share of
population living below the poverty line, but also the excess of poverty threshold over
pre-government income, and the inequality of disposable income of the poor adjusted
for the progressivity of extra benefits. The last two factors will be discussed below.

The ratio of poverty threshold to original income is specified in Table 3, column
(3); its lowest level was registered in Denmark and its highest level was found in the
Czech Republic. Since the poverty line was set at 60% of the national median equival-
ised disposable income, and for each country the ratio was less than 0.6, the national
median disposable income was lower than the mean pre-fiscal income. This partially
bespeaks the degree to which pre-fiscal income was redistributed with the use of the
tax-benefit system. Generally, the difference between income tax and social benefits
(T � BÞ is called the net tax, and the following trade-off occurs: the less redistributive
net tax is (in favour of underprivileged families), the higher and the more selective
extra benefits must be. This should be kept in mind while reforming existing tax-
benefit regimes.4

The first information in Table 4, namely the disposable income Gini coefficient for
households that are below the poverty line, admits that there were substantial varia-
tions among the EU member states in the level of this variable (the same as in the
case of the share of households at risk of poverty). It is possible for a country to have
both a low-poverty rate and a high-final income inequality in the lower tail of income
distribution or vice versa. In the research sample, this was the case of Hungary or, on
the other spectrum, to some extent, Lithuania and Latvia. Romania was distinguished
by both high-relative poverty and high disposable income inequality among the rela-
tively poor families. It would be interesting to extend this study to capture the link
between the disposable income Gini coefficient for the poor and for the whole popu-
lation, as this kind of analysis has already begun. For instance, Leigh (2007) found a
strong relationship between top income shares and broader inequality measures,
including the Gini coefficient (this suggests that panel data on top income shares

Table 4. The disposable income Gini coefficient, the extra benefit concentration coefficient, the
extra benefit progressivity coefficient, the ratio of the Gini coefficient to the extra benefit progres-
sivity coefficient in the first group of households, and additional benefits as a proportion of bene-
fits that have already been allocated.

(1) (2) (3) (4) (5)
GZ1 CB� KB� GZ1=KB� r

CZ 0.0887 �0.4836 0.5723 0.1549 0.1195
DK 0.1033 �0.5039 0.6072 0.1701 0.0940
HU 0.1959 �0.5042 0.7000 0.2798 0.2121

IE 0.1360 �0.5420 0.6780 0.2005 0.1502
SE 0.1307 �0.4775 0.6082 0.2148 0.1737
PL 0.1474 �0.4555 0.6029 0.2444 0.3023
UK 0.1347 �0.4467 0.5814 0.2316 0.2937

RO 0.1993 �0.4066 0.6059 0.3289 1.5076
LT 0.1510 �0.4201 0.5711 0.2644 0.4084
LV 0.1590 �0.4426 0.6016 0.2642 0.4315

Note: Own calculations based on EU-SILC 2018 data (due to data unavailability, the variables for Ireland and the
United Kingdom are for 2017).
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may be a useful substitute for other measures of income inequality if other income
distribution measures are of low quality or unavailable).

Column 2 in Table 4 provides concentration coefficient of extra benefits – that is,
the transfers that should be directed to relatively poor families to assure they achieve
60% of the national median equivalised disposable income. The coefficient was nega-
tive, which confirms that this hypothetical additional support must be given to units
with the lowest income. On the other hand, the extra benefit progressivity coefficient,
visible in column 3, was higher than zero. As it was calculated as the difference
between the disposable income Gini coefficient and the extra benefit concentration
coefficient, its positive value indicates that this additional help would force income
inequality reduction. The values of coefficients presented in columns 2 and 3 are pre-
cisely the ones that guarantee that all households would be given accurate additional
benefits so as to have the minimum postulated disposable income.

The ratio of the disposable income Gini coefficient for the poor to the extra bene-
fit progressivity coefficient, that is shown in column 4, was the highest in Romania
and Hungary, whereas it was the lowest in the Czech Republic and Denmark.

The above results are more comprehensible if average extra benefit in the whole
sample is compared to average benefit in the whole sample, which is equivalent to
the ratio of the average extra benefit rate to the average benefit rate (r ¼ N1

N
B�
B ¼ b�X

bX
),

and this information is given in Table 4, column (5). Strictly speaking, this indicator
expresses social benefits yet to be distributed to eliminate the relative poverty as a
proportion of social expenditure that actually were incurred. Public funds that were
still demanded were equivalent to only 11.95% of the current social spending in the
Czech Republic and 9.40% of the current social spending in Denmark. Referring to
countries which had a middle-ranking position in terms of relative poverty, that is
Sweden and Poland, the index was 17.37% and 30.23%, respectively. As regards
Lithuania and Latvia, it was 40.84% and 43.15%, respectively. The worst position in
terms of additional expenditure to be incurred as compared to benefits already given
referred to Romania, as it was as much as 150.76%.

Table 5 shows the decomposition of the hypothetical disposable income Gini coef-
ficient for the whole sample. Ranking countries according to the share of relatively
poor households was inverse to the way they were sorted by the product of popula-
tion share and the hypothetical disposable income share of the second group of
households (column 2). This confirms that, even after giving supplementary benefits
to the relatively poor families, the income share assigned to the relatively rich families
would doubtless have remained higher (population share was held constant). Just as
in formula (13), inequality in distribution of hypothetical disposable income for all
units would have resulted only from the between-groups inequality and the inequality
within the second group (as there would be no inequality within the first group).5

Concerning Table 4 once again, namely the verdict that extra social benefits would
force income inequality decrease, it is in fact quite easy to calculate potential redis-
tributive effect of those benefits. It is enough to assume that the effect is understood
as the relative difference between post-extra benefit and pre-extra benefit income
inequality (REB� ¼ GZ��GZ

GZ
). The Gini coefficient of hypothetical disposable income

and the Gini coefficient of disposable income in the whole household sample are
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presented in Table 5, columns 4 and 5, respectively. Column 6 gives the hypothetical
redistributive effect of extra benefits: the higher the income equalising effect in abso-
lute value, the stronger the income inequality reduction (as those benefits would lead
to lower income disproportionality). In absolute terms, the variable ranged from
2.83% in the Czech Republic to 12.99% in Romania.6

While interpreting the above results, it should be remembered that hypothetical
social benefits were assumed to be totally tax-free. This was a considerable simplifica-
tion, but it was imposed in order to guarantee the clarity of the current analysis.
Across the EU countries, different kinds of benefits are in fact subject to different
taxation rules, depending on the particular PIT system. From this point of view, the
theoretical approach used in this research may be developed in the future to allow for
different taxation schemes of extra social benefits.

The above results show the total cost of eliminating the relative poverty gap, with
special reference to income distribution parameters, but they do not take into account
relevant behavioural effects. Closing the relative poverty gap through means-tested
social transfers may weaken labour force participation, but the existing evidence is
rather mixed (Gassmann & Trindade, 2019). On the other hand, such transfers can
provide income security, support investments in health, education, culture, etc. To
strengthen labour supply incentives, conditional cash transfers may be introduced,
such as in work-benefits (in-work payments involving an hours threshold), as has
recently been done in several OECD countries.

6. Conclusions

In this paper, the methodology has been introduced for calculating how much it
would cost to eliminate the at-risk-of-poverty rate taking into account inequality in
the distribution of household income. The approach used allows us to understand
that the share of social benefits that are still needed to overcome the relative poverty

Table 5. The between-groups Gini coefficient of hypothetical disposable income, the product of
population share and hypothetical income share of the second group of households, the Gini
coefficient of disposable income in the second group of households, the Gini coefficient of hypo-
thetical disposable income, the Gini coefficient of disposable income, and the redistributive effect
of extra benefits.

(1) (2) (3) (4) (5) (6)
Gbetween ðN2=N)/(Z2/Z�) GZ2 GZ� GZ REB�

CZ 0.0336 0.8959 0.2274 0.2373 0.2442 �0.0283
DK 0.0390 0.8771 0.2269 0.2380 0.2470 �0.0364
HU 0.0391 0.8752 0.2205 0.2321 0.2472 �0.0611

IE 0.0715 0.7983 0.2751 0.2912 0.3086 �0.0564
SE 0.0649 0.7899 0.2052 0.2271 0.2467 �0.0794
PL 0.0708 0.7887 0.2415 0.2613 0.2836 �0.0786
UK 0.0773 0.7822 0.2713 0.2895 0.3112 �0.0697

RO 0.1034 0.7074 0.2478 0.2787 0.3203 �0.1299
LT 0.1152 0.7036 0.3055 0.3302 0.3634 �0.0914
LV 0.1248 0.6876 0.3069 0.3359 0.3706 �0.0936

Note: Own calculations based on EU-SILC 2018 data (due to data unavailability, the results for Ireland and the
United Kingdom are for 2017).
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problem is a function not only of the ratio of households at risk of poverty, but also
of the poverty threshold surplus over the original income, and the disposable income
inequality of the poor adjusted for extra benefit progressivity (derived from the extra
benefit concentration). So, it does not have to be true that countries with a higher
the at-risk-of-poverty rate always need a higher share of extra benefits. That is also
why ranking countries according to the at-risk-of-poverty rate does not have to
match their position based on social transfers yet to be financed expressed as a per-
centage of their current social spending.

The findings from this paper may add important aspects to the discussion about
the basic income system at the national levels, as the results can be helpful in judging
the effectiveness of this system in alleviating relative poverty (they can also serve as
guidance for designing the adequate minimum wage scheme).

Annex: List of variables that appear in Section 3.
Z - disposable income
X - original income
B - social benefits
T - income tax
bX - average benefit rate
tX - average tax rate
LZ - concentration curve of disposable income
LX - the Lorenz curve of original income
LB - concentration curve of social benefits
LT - concentration curve of income tax
Z1 - disposable income in the first group of households
Z2 - disposable income in the second group of households
Z - hypothetical disposable income in the first group of households (the pov-

erty threshold)
B� - extra social benefits in the first group of households
Z� - hypothetical disposable income
b�X - average extra benefit rate
N1 - number of households in the first group of households
N - total number of households
Gz1 - the Gini coefficient of disposable income in the first group of households
CZ - concentration coefficient of hypothetical disposable income in the first group

of households
CB� - concentration coefficient of extra benefits in the first group of households
KB� - progressivity coefficient of extra benefits in the first group of households
GZ� - the Gini coefficient of hypothetical disposable income
Gbetween - the between-groups Gini coefficient of hypothetical disposable income
oi - product of population share and income share attributed to the i-th group

of households
GZ - the Gini coefficient of hypothetical disposable income in the first group

of households
GZ2 - the Gini coefficient of disposable income in the second group of households
N2 - number of households in the second group
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Z2 - mean disposable income in the second group of households
Z� - mean hypothetical disposable income

Disclosure statement

No potential conflict of interest was reported by the author.

Notes

1. While comparing the tax-benefit system redistributive effect across different studies, one
has to be careful if social transfers include public pensions or not, as this particular issue
may substantially change the results obtained.

2. The at-risk-of-poverty rate is sensitive to specific changes in income distribution. To
assure a close link between this indicator and income inequality measures, and allow for
flexibility in setting different poverty thresholds, the income inequality measure that is
chosen should take into account the entirety of income distribution (including both the
low and high ends of the distribution).

3. It is also possible to calculate the share of households at risk of poverty before social
transfers. Comparing the percentage of households at risk of poverty before and after
social benefits enables us to reveal the effectiveness of social spending in reducing the
number of families that are relatively poor.

4. In each country in the research sample, the average disposable income was less than the
average original income, meaning that the income tax was higher than social benefits
(however, this data is not presented here). This finding is in line with other studies on the
extent of income redistribution through the tax-benefit schemes which also categorised
public pensions as a component of primary income (and not a component of social
transfers) (Guillaud et al., 2017; Immervoll et al., 2006; Mahler & Jesuit, 2006).

5. Further, following Lambert and Aronson (1993), the hypothetical final income Gini

coefficient can be decomposed as GZ� ¼
PP

N1N2 Z� Z2j j
2N2Z� þ N2

N
Z2
Z� GZ2 , where Z2 denotes

the mean disposable income in the second group of households and Z� is the mean
hypothetical disposable income in the whole sample. From this it can be deduced that the
lower the difference between hypothetical disposable income in the first group of
households (the poverty threshold) and Z2 (in absolute terms), the less unequal the
income distribution is.

6. Given the definition of the at-risk-of-poverty rate, hypothetical social transfers would
increase the poverty line, though to prevent from necessity to further increases in the
social support, the poverty line was kept unchanged (the same as in the studies
overviewed in section 2).
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