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ABSTRACT

Objective: The paper presents an analysis of the affluence in macroregions of Poland based on
statistical measures of income distribution.

Research Design & Methods: The analysis uses a group of measures based on the distribution
of income in the population studied. The measures characterise a given population in terms
of the extent and/or intensity of its affluence. Income inequality and income polarisation are
also analysed. All computations are based on European Union Statistics on Income and Living
Conditions (EU-SILC) from 2018.

Findings: Income affluence is very differentiated across Poland’s macroregions. The Mazowieckie
voivodeship macroregion has the highest share of the affluent. All of the other affluence measures
likewise show this region to be the most affluent.

Implications/Recommendations: Basic measures of income inequality and polarisation
give a good initial picture of income affluence but obtaining detailed information about this
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phenomenon is possible thanks to specific measures of the extent and intensity of income
affluence. The results show that affluence is highly differentiated in Poland. Poland’s government
would be well-advised to take appropriate measures to encourage entrepreneurs to invest capital
in less affluent macroregions.

Contribution: The research conducted in this paper shows how to analyse the affluence in
subpopulations taking into account the distribution of income. Analysis of income affluence fills
the gap in income analyses focusing most of all on poverty. All the statistica measures used provide
knowledge about how the affluent greatly influence the economy, policy, and other aspects of life.

Article type: original article.

Keywords: income, affluence measures, income polarisation, affluencelndex package, macro-
regions in Poland.

JEL Classification: D31, D63, I31.

STRESZCZENIE

Cel: W artykule przeanalizowano zamozno$¢ dochodowa w Polsce w podziale na makro-
regiony, wykorzystujac wskazniki statystyczne oparte na rozktadzie dochodéw.

Metodyka badan: W analizie wykorzystano grup¢ miar opartych na rozktadzie dochodéw
w badanej populacji. Miary te charakteryzuja dang populacje pod wzgledem zasiggu i (lub)
intensywnoSci zamoznoSci. Analizowane sg réwniez nieréwnoSci dochodowe i polaryzacja
dochodowa. Wszystkie obliczenia opierajg si¢ na europejskim badaniu warunkéw zycia ludnosci
(EU-SILC) z 2018 1.

Wyniki badan: Zamozno$¢ dochodowa w makroregionach Polski jest bardzo zréznicowana.
Najwickszym udziatem zamoznych charakteryzuje si¢ makroregion wojewddztwo mazowieckie.
Roéwniez inne mierniki zamoznoSci pokazuja, Ze region ten jest zdecydowanie najbogatszy.
Whioski: Podstawowe miary nieréwnosci i polaryzacji dochodéw pozwalaja uzyskaé wstepny
obraz zamozno$ci dochodowej, ale otrzymanie szczegétowych informacji o tym zjawisku jest
mozliwe dzigki okreslonym miarom zasiegu i intensywnosci zamozno$ci dochodowej. Na pod-
stawie uzyskanych wynikéw mozna stwierdzié, ze zamoznoSc¢ jest w Polsce zjawiskiem bardzo
zréznicowanym, co powinno sktoni¢ rzad do podjecia odpowiednich dziataf zachg¢cajacych
przedsiebiorcéw do inwestowania kapitatu w mniej zamoznych makroregionach.

Wkilad w rozwdj dyscypliny: Przedstawione w artykule badania pokazuja, jak analizowaé
zamozno$¢ dochodowa, wykorzystujagc miary statystyczne oparte na rozkladzie dochodéw
gospodarstw domowych. Wypetniajg one luke w analizach dochodowych skupiajgcych si¢
przede wszystkim na ubdstwie oraz daja mozliwo$¢ zdobycia wiedzy na temat zamoznoSci
dochodowej, a takze 0s6b zamoznych majacych istotny wplyw na gospodarke, polityke i inne
aspekty zycia.

Typ artykulu: oryginalny artykut naukowy.

Stowa kluczowe: dochdéd, miary zamoznoSci, polaryzacja dochodu, pakiet affluencelndex,
makroregiony w Polsce.
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1. Introduction

Reducing poverty and social exclusion is a crucial goal for all countries.
Increasing knowledge about how to do so is therefore important for researchers,
governments, and social workers as well. Every society has poor and affluent
individuals. There is an open discussion of whether affluence and richness should
be studied at all, since the wealthy and more well-off are not a problem in terms
of social policy. It can be stated that the economic elite, the upper classes in the
society are not a problem but rather drive entire regions and countries. From the
psychological point of view, they are a model to follow; from the pragmatic and
economic point of view — they shape whole societies, giving jobs to others. In terms
of nomenclature, a strict distinction between the terms “affluence” and “richness”
does not exist. According to Radziukiewicz, richness is the highest level of affluence
(Radziukiewicz 2006). The “highest level” is of course not a strict line; and thus in
practice, different authors use different cut-offs. This can lead to the same individual
being considered either rich or affluent. In this paper, the cut-off was set at relatively
low level, and therefore affluence is studied rather than richness.

In income affluence analysis, the first problem is to define who is affluent and
who is rich. This question can be answered in multiple ways. First, though, it must
be decided how affluence and richness are to be considered — through the prism
of income (Brzezifiski 2010), wealth (Research Instiute 2020), or money spent
on luxury goods and services (KPMG 2019). A more comprehensive approach —
multidimensional — has been employed by Tormilehto (Térmélehto 2017). Other
authors propose that affluence and richness be viewed with reference to poverty.
For example, Danziger, Gottschalk and Smolensky (1989) defined personal rich-
ness as one with an income that exceeds the poverty line by at least nine times.
The present study is focused on affluence considered through the prism of income
in which the income random variable is taken into consideration.

The second problem is to define the cut-off for distinguishing who is affluent or
rich, and who is not. This can be done in two ways: with the cut-offs as either abso-
lute or relative, and the lines defined in either absolute or relative terms. In short,
affluence can be defined as having more than an objectively defined amount of
money (the absolute approach) or having more than others in society (the relative
approach). In both the absolute and relative approach, affluence is an objective situ-
ation (experts define the critical threshold of affluence). There is also a third way
of defining affluence — as a subjective situation (individual assessment of material
status). This approach is not analysed in this paper.

Authors who have opted to study affluence in terms of absolute (richness)
lines include Di Maggio, Romanowski and Walter (2003), Hutton (2006), Bose,
Chakravarty and D’Ambrosio (2014). Authors who have focused on relative thresh-
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olds of affluence (richness) include Peichl, Schaefer and Scheicher (2010), Franzini,
Granaglia and Raitano (2016). Medeiros (2006) proposed their own affluence line,
setting the minimum income above which the income of the rich can be reduced in
order to carry out income transfers to the poor in such a way as to eliminate poverty.

Some empirical studies of affluence (richness) choose the lines based on the
absolute amount of income per person or household. For example, according
to Hutton (2006), the richest group of people includes those whose annual
disposable income exceeds $20 million. According to Bose, Chakravarty and
D’Ambrosio (2014), monthly net income in rich households comes in higher than
EUR 4.5 thousand.

Numerous studies have been done on the income share of the top of the popu-
lation, and researchers have been analysing very differentiated top income shares.
Examining the richness in Anglo-Saxon and selected non-English countries,
Leigh (2009) takes the share of income of 10% and 1% of the richest individuals.
Piketty and Saez (2003) conduct a fairly extensive analysis of the richest groups in
the United States, assuming the levels of 10%, 5%, 1%, 0.5%, 0.01%, and 0.001%.
High affluence lines were used by Feenberg and Poterba (2000) in their 1960—1995
American household income surveys, which characterised as rich the top 0.5% of
units in the income distribution. In analysing wages in France, Godechot (2012)
focuses on 0.1% and 0.01% of the richest individuals, describing them as the wage
elite. Bach, Corneo and Steiner (2009), analysing income distribution in Germany in
1992-2003, define 0.001% of the richest people as the economic elite.

Finally, it is assumed in the analyses that the lines set as the median income
multiples. Affluence (richness) lines are commonly set by multiplying the median
by two, three, or four. Multiplying the median by three to compute the affluence
line, by five for the richness line, and even by ten to distinguish the super-rich from
others. Relative thresholds of affluence and richness were used by Grabka and Frick
(2008), Brzezinski (2010), Peichl, Schaefer and Scheicher (2010), Franzini, Grana-
glia and Raitano (2016), Térmaélehto (2017), Saczewska-Piotrowska (2018).

There is no single best solution to the question of which line should be chosen.
It is up to the researcher. The affluencelndex package presented in this paper
makes it possible, among other things, to calculate the affluence measures based on
different multiples of the median income and to calculate the share of income held
by the richest. It is assumed that the affluence line is determined in relative terms.

The next issue to address before studying affluence or richness is choosing the
unit of measure to be used (to decide whether persons, families, or households are
to be studied), the equivalent scale, and a measure of central tendency. A convenient
aspect of affluence or richness studies is that all those issues mentioned before can
be solved using the same choices one makes in studies on poverty. This makes the
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literature on poverty, including Atkinson et al. (2002), Haughton and Khandker
(2009), very useful.

The paper is organised as follows. Section 2 presents the most popular affluence
measures together with the Wolfson polarisation index and the Gini coefficient.
The analysis of Polish survey data is introduced in Section 3. The measures are
computed for the whole sample as well as the subpopulation according to the area
criteria — the macroregions of Poland (see Fig. 4). All calculations are done with
the dedicated R-based package affluencelndex (Wolny-Dominiak & Saczewska-
-Piotrowska 2021). The discussion of the results and main conclusions are presented
in Section 4.

2. The Affluence, Inequality, and Polarisation Measures

Let us assume the sample of incomes of households x,..., x,, taken from the
population and the vector of weights w,...,w,. The first measure corresponds to
the income share of the top p% of the population and is defined as (Brzezinski
2010):

Z?_ xiwileo,
RIS (x’ W,p)= —lzn P> Gw( *l’)7 (1)

where q,,(;_ ) is the (1- p) weighted quantile of the population and 1 denotes the
indicator function, which is equal to 1 when the condition is true and O otherwise.
For the indicators based on the shares of income of the highest p% of individuals, it
is assumed that there is always p% of affluent individuals in the population.

The next measure needs first the estimation of the affluence line p,, defined as
the multiple of the weighted median income. The measure called affluence head-
count ratio can then be computed as (Brzezifiski 2010, Saczewska-Piotrowska 2015):

HC Z,’L. 1x,->pri
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This ratio represents the proportion of the population with incomes above the
affluence line.

The last two measures take into account both the extent and the intensity of
affluence. The exact formulas are defined as follows:
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where a and f§ are the parameters. The measures Rgh” and RE""* were proposed

by Peichl, Schaefer and Scheicher (2010) and are analogous to the poverty meas-
ures introduced by Chakravarty (1983) and Foster, Greer and Thorbecke (1984),
respectively. Rgh" is more sensitive to the income of the rich close to the affluence
line, in particular with higher values of parameter p. R:“"" is more sensitive to the
thickness of the tail, particularly with higher values of parameter o.. The concave
measure of affluence Rgh” is more robust to extreme values of income than the
convex measure R:712,

Rgh” and RL"" are mainly used in comparisons of affluence. Both measures
satisfy all desirable axioms formulated in the axiom literature on poverty, including
the subgroup decomposability axiom, which means that the overall degree of
affluence may be decomposed into the weighted sum of subgroup richness indices.
Rgh" satisfies the transfer axiom in the concave version (the index increases when
arank-preserving progressive transfer between two rich people takes place, i.e. when
a billionaire gives money to a millionaire) and the index defined by formula 4 satis-
fies this axiom in the convex version (the index decreases when a rank-preserving
progressive transfer between two rich people occurs) (Tormilehto 2017). The choice
between convex and concave measures is subjective and is impossible without moral
judgment whether households should be more or less affluent. While these two
measures are mainly used in comparisons of affluence, their interpretations are not
so practical in headcount and income share ratios of the top p%. Finally, for most
people, the choice of parameters o and 3 is not easy to communicate.

Affluence is inextricably linked with income distribution. Knowledge about
income inequality and polarisation constitutes additional information about afflu-
ence, while the considerations on income inequality and polarisation allow for
a preliminary assessment of the scale of affluence. On the one hand, more polar-
ised income distribution translates into a relatively smaller middle-income class
and more low- and/or high-income individuals (Alichi, Kantenga & Solé 2016).
The low-income class is very often identified with poverty and the high-income
class with affluence (or richness). On the other hand, increasing income inequality
means that there are poor and affluent individuals in society.

One of the measures of polarisation is the Wolfson polarisation index (Wolfson
1994). It depends on the weighted Gini coefficient, which is written (Sen 1997):

n n
Zi:l wi zj:] W/" Xi—=X; ‘
n 2 )
2(2,‘:1 Wi) Mw
where x; is an income of individual 7, n is the number of individuals, and u_ is the

weighted mean income. The Gini coefficient is one of the most popular inequality
measures in the world. The coefficient ranges between 0 (perfect equality) and 1

G=

®)
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(perfect inequality). This coefficient is often expressed as a percentage. It shows
the relationship of cumulative shares of the population arranged according to the
level of income, to the cumulative share of the total income received by them.
The Gini coefficient can be interpreted as half of the relative mean absolute
weighted difference.

The Wolfson polarisation index then takes the form:

P=2(2T-G) ™, ©)

where ¢,, is the weighted median income and 7 is the difference between 0.5 and
the income share of the bottom half of the population. This index lies between
0 and 1 and the high values of the index entail great polarisation. The Wolfson
index is commonly expressed as a percentage.

3. The Affluence Measures for Polish Income Data

In the analysis, the Polish equivalised income data set of about 15,214 households
was used. The analysis of income affluence of macroregions in Poland (NUTSI)
was done using data from European Union Statistics on Income and Living Condi-
tions (EU-SILC) from 2018. Income was adjusted according to the modified OECD
(Organisation for Economic Co-operation and Development) equivalence scale,
which assigns a weight to all members of the household (Eurostat 2018): 1 to the
first adult, 0.5 to each subsequent person aged 14 and older, and 0.3 to each person
under 14.

The calculations included information about household cross-sectional weight
and information about household size. Finally, the weight of the household is
obtained by multiplying sampling weight and household size.

In the first step income inequality, polarisation, and affluence measures are
calculated for all persons living in households (Figure 1 and Table 1). In the anal-
ysis, the following assumptions were made: the affluence line is set at 200% (R2\,)
of the median; the share of the top 10% households was considered; and parameters
o and B were set at the 2 (R5°"™ and R$™, respectively).

The histogram shows strong skewness with a long heavy tail as the small number
of persons in households generates a very high level of income. The Lorenz curve
illustrates that income inequality is not high, a fact confirmed by the low Gini
coefficient value. The Gini coefficient equals 27.84%, meaning that the average
absolute difference in incomes between any two randomly selected persons living
in households is 55.68% of the mean income. The quite low value of the Wolfson
polarisation index does not indicate that the middle class disappears. The share of
households living over the affluence line defined as two times median is 7.51%.
The share of the total income received by the top 10% of households is 22.13%.
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Single values of RS™ and R5°"" is hard to interpret. To assess the changes in

affluence, more values from other years for Poland would be needed.

Histogram of Weighted Income

5 Lorenz Curve
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Fig. 1. Histogram of Weighted Income and Lorenz Curve with Gini Coefficient in Poland, 2018
Source: the authors, based on EU-SILC.

Table 1. Income Inequality, Polarisation, and Affluence Measures in Poland, 2018 (in %)

G P RIC RS RS RIOT.T2
27.84 22.48 7.51 22.13 2.57 192

Source: own study based on EU-SILC.

Figures 2 and 3 present the histogram and the Lorenz curves for Poland’s
macroregions, while Table 2 shows the values of affluence, inequality, and polarisa-
tion measures for the same macroregions.

In all macroregions the income distributions are right-skewed. From among all
of the regions, median income is the lowest in the central region, which is also
characterised by the lowest value of the Wolfson measure and by a low Gini coef-
ficient value. Only in the north-western microregion had a Gini coefficient lower
than the central macroregion’s. At the other end of the spectrum, the Mazowieckie
voivodeship macroregion is characterised by the highest values of polarisa-
tion and inequality measures, suggesting that it is home to the country’s most
affluent. Indeed, all of the affluence measures calculated came in highest for the
Mazowieckie macroregion. This means that both the extent and intensity of income
affluence are the greatest. For example, every third person lives in the 10% most
affluent households (R% =34.56%) and every eighth person lives in households
with income higher than 200% of the median income (RZ\SQ =13.47%). In the case
of the eastern macroregion, these values are 15.08% and 4.86%, respectively.
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Fig. 2. Histogram of Weighted Income in Macroregions in Poland, 2018

Macroregions: PL2 — the south macroregion, PL4 — north-western, PLS — south-western,
PL6 — northern, PL7 — central, PL8 — eastern, PL9 — Mazowieckie voivodeship.

Source: the authors, based on EU-SILC.
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Fig. 3. Histogram of Weighted Income and Lorenz Curve with Gini Coefficient, Macroregions
in Poland, 2018

Macroregions: PL2 — the south macroregion, PL4 — north-western, PL5 — south-western,
PL6 — northern, PL7 — central, PL8 — eastern, PL9 — Mazowieckie voivodeship.

Source: the authors, based on EU-SILC.
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Table 2. Income Inequality, Polarisation, and Affluence Measures in Poland’s Macroregions,
2018 (in %)

Macroregion G P RS’AZ R {f) R 2Cha R S"GT, n
South 270 21.6 7.73 21.71 2.54 1.56
North-western 25.8 21.0 6.20 18.38 1.98 1.48
South-western 27.6 229 8.63 2476 291 1.56
Northern 27.6 224 6.55 20.69 2.23 1.40
Central 259 20.1 4.84 16.42 1.78 1.64
Eastern 28.0 234 4.86 15.08 1.31 0.44
The Mazowieckie voivodeship 30.2 26.6 13.47 34.56 5.22 5.43

Source: the authors, based on EU-SILC.

Figure 4 presents the spatial differentiation of Poland’s income affluence.
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Fig. 4. Spatial Differentiation of the Affluence Measures in Poland, 2018
Source: the authors, based on EU-SILC.

Visualising the values of the affluence measures on the map illustrates
Mazowieckie’s status as “a lonely island” surrounded by less affluent macrore-
gions. It borders to the east the macroregion characterised by the lowest extent and
intensity of the affluence (the eastern macroregion). The west of Poland is more
affluent than the east, with the south-western macroregion more affluent than the



Statistical Measures of Affluence... 37

macroregions it abuts. Nonetheless, it remains less affluent than the Mazowieckie
voivodeship macroregion.

Figure 5 provides the radar plot presenting how affluence compares across the
macroregions. All of the measures are scaled to the range [0,1] according to the min/
max rule.

PL2 PL4 PL5 PL6
rfgt ris rfgt ris rfgt ris rfgt ris
rcha rhe rcha the rcha rhe rcha rhe
PL7 PL8 PL9
rfgt ris rfgt ris rf} [is
» 9
rcha rhe rcha the rcha hc

Fig. 5. Radar Chart of Income Affluence in Poland’s Macroregions, 2018

Macroregions: PL2 — the south macroregion, PL4 — north-western, PLS — south-western,
PL6 — northern, PL7 — central, PL8 — eastern, PL9 — Mazowieckie voivodeship.

Source: the authors, based on EU-SILC.

The Mazowieckie voivodeship macroregion is clearly characterised by the
highest level of income affluence, while the south-western macroregion also fares
relatively favourably. The eastern macroregion comes in at the low end of the afflu-
ence ranking. Ultimately, however, it is the Mazowieckie voivodeship microregion
that stands out among all Poland’s macroregions, achieving a much higher level of
affluence than the rest.

4. Discussion and Conclusions

Analyses of affluence and richness, neither of which pose a problem in social
policy, are not as popular as those of poverty. The importance of the affluent and
rich in the economy is indisputable, and therefore the tools and techniques allowing
one to conduct analyses of these groups should be developed.

Comparison of the results with those of previous research is impossible as we
use different affluence lines. Additionally, the results concern different years and
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territorial units. The closest research was conducted by Térmélehto (2017). He used
the EU-SILC database, the same approach to weighting, and two times median
income as the affluence line. He found that the affluence headcount ratio was 9.7%
in 2015. This means that the percentage of the affluent increased in 2018 by almost
2.2 percentage points. A study on the affluence by macroregions has not yet been
conducted, so the results of this research are incomparable with other results.

The full analysis of income distribution should include information about afflu-
ence. Other R packages such as convey (Pessoa, Damico & Jacob 2021), ineq (Zeileis
2014), laeken (Alfons & Templ 2013), and rtip (Berihuete, Ramos & Sordo 2018)
focus on the analysis of income inequality and/or income poverty. The package used
here, affluencelndex, enables us to complete the analysis of income distribution. It is
important to analyse overall income distribution because a large extent of poverty is
not equivalent to a small extent of affluence. There may also be a large middle class.

As concerns Poland’s macroregions, the central region’s results are particularly
interesting. According to the results of EU-SILC (GUS 2019), the extent of the
poverty (with the poverty line set at 60% of the median income) in this region is
15.4%. That is similar to the overall national result, but the extent of the affluence
in the central region is the lowest in the whole country (4.84%). This means that the
middle class (income between 60% and 200% of the median income) is, at nearly
80%, very enormous. By contrast, the Mazowieckie voivodeship microregion has
poverty and affluence levels at 11.7% and 13.47%, respectively. The middle class
in this macroregion is therefore significantly smaller (about 75%) than the central
macroregion’s.

The analysis of income affluence by macroregions in Poland in 2018 should be
extended to studying affluence changes over time. It will be particularly interesting
to compare the results from 2018 with the results from 2020 (the beginning of the
COVID-19 pandemic). The pandemic has had an enormous impact on all aspects
of life. From the beginning of the pandemic, the labour market has seen major
vicissitudes including huge losses and countless bankruptcies. Additionally, in 2021
prices in Poland jumped substantially (the highest inflation since 2001) but are only
a prelude to the further increases and inflation expected in due to rising gas and
electricity prices. The next government programme — the COVID-19 recovery plan
called the “Polish Deal” intended for implemention from 2022 — is likely to change
the income situation because the plan significantly influences tax policy. The study
of poverty and affluence will be crucial to follow the changes in income distribu-
tion and allow the government to design further measures to help certain groups
of people and parts of Poland. For example, the government should undertake to
encourage entrepreneurs to invest capital in less affluent parts of Poland and thus to
equalise the chances of people there to get ahead.
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The “Polish Deal” is not the only programme changing the country’s income
situation. In recent years, changes in income distribution have been caused by
major government programmes including the “500+ Family” programme that has
been implemented since 2016 (Kucharska 2020) or the “Solidarity Levy” since
2019 (Lewkowicz-Grzegorczyk 2021, Serwacki 2020). However, neither of these
programmes were as far-reaching as the COVID-19 pandemic or the “Polish Deal”.

The main problem those seeking to institute measures changing income distri-
bution face is how to do it fairly. All solutions in fiscal and social policy are related
to transferring funds from more to less affluent groups of people. In deciding if
and how to go about it, the government should take into account the interests of the
affluent and the rich. Unfortunately, a deeper dive into these issues is beyond the
scope of this paper.

This analysis of affluence has a number of limitations. The main problem is
that such an analysis uses a one-dimensional approach. Affluence analysed only
through the prism of income provides only a piece of the affluence picture while
ignoring other aspects (e.g. expenditures, wealth, non-financial aspects). The second
limitation concerns the relative approach to affluence, which should be used more
in developed countries, where an approach “to having more than others” tends to be
more accepted than in poor countries, where the most important problem is “to have
more than the minimum”.

Finally, a one-dimensional approach in poverty analyses based on income data
is popular in empirical studies because of the relatively easy availability of the
data. Therefore, this approach is used by well-known institutions (e.g. Eurostat).
The affluencelndex package presented herein helps to widen income distribution
analyses and to focus on the inverse of poverty — that is, affluence.
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