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INTRODUCTION
The problem of population economic inequality is relevant 
for all countries of the world, with economically devel-
oped countries, in particular the countries of the European 
Union (EU) being not an exception. However, the peculiari-
ty of economic inequality in the EU countries, is mostly not 
in the differentiation of labor income (wages, intellectual 
rent, individual entrepreneurial income), but in the dif-
ferentiation of non-labor income received from property 
ownership (monopoly rent, land rent and rent), or finan-
cial capital (interest, dividends, profit). Thus, according to 
the data of the statistical service of the European Union  
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Abstract. The problem of population economic inequality is an actual issue for all countries of the world, but the 
peculiarity of economic inequality in EU countries lies in the differentiation of non-labor incomes received from property 
ownership, and also in the uneven distribution of residential and commercial real estate. Therefore, the analysis of 
population economic inequality in the EU countries is an urgent scientific and practical task. The purpose of this study 
was to determine the degree of economic inequality and the optimal rate of population income differentiation in the 
EU countries, and to develop measures based on this to reduce the degree of property inequality in the countries of this 
region. To achieve the goal, the taxonomy method was used, as well as general scientific methods (dialectics, analysis, 
synthesis, induction, deduction). For the quantitative description of the obtained results, the Harrington factor-criterion 
scale was used, which made it possible to divide 27 EU countries into three groups (clusters): countries with a high degree 
of economic inequality (Bulgaria, Latvia, Lithuania); countries with an average degree of economic inequality (Austria, 
Belgium, Greece, Spain, Italy, Cyprus, Luxembourg, Germany, Poland, Portugal, Romania, Hungary, Croatia, Finland, 
France, Sweden); countries with a low degree of economic inequality (Denmark, Estonia, Ireland, Malta, the Netherlands, 
Slovakia, Slovenia, the Czech Republic). To reduce the population economic inequality in the countries of the third group, 
the following measures have been proposed: stimulation of domestic and foreign investments; ensuring a high return on 
financial assets at the state level; creating more favorable conditions for the development of industry and increasing the 
wages of workers at the industrial enterprises. The obtained results have scientific and practical value on how to improve 
the economic policy of the countries of Northern and Eastern Europe and can be used in further theoretical researches on 
problems of population economic inequality in the countries of this region and for the specification of applied measures 
to reduce economic inequality in Bulgaria, Latvia and Lithuania
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(Eurostat) [1; 2], 10% of the richest citizens of EU countries 
own aggregate financial assets (cash, securities (shares, 
bonds, bills of exchange, treasury bills, investment certifi-
cates, etc.), deposits in commercial banks or other financial 
and credit institutions, insurance policies, share contribu-
tions in the capital of enterprises, savings certificates, etc.) 
worth more than 800 billion euros; at the same time, 10% 
of the poorest citizens of the EU countries own aggregate 
financial assets worth no more than 500 million euros. 
Besides, the population economic inequality in Europe-
an countries is manifested in the uneven distribution of  
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to the analysis of the COVID-19 pandemic impact on the 
dynamics of economic inequality and poverty in various 
types of economic systems is significantly increasing. Most 
scientists draw attention to the fact that the introduction 
of quarantine restrictions has had an extremely negative 
effect not only on the economic development of the so-
called “third” countries, but also on the economic growth 
of the most developed countries in the world. In particu-
lar, C. D’Ambrosio, A. Clark and A. Lepinteur [8] conducted 
an empirical analysis of the coronavirus disease impact on 
the population well-being of four EU countries (Spain, It-
aly, Germany and France) and found out that the available 
personal income of the population in these countries sig-
nificantly decreased during the first wave of the COVID-19 
pandemic (2020), primarily among middle-income house-
holds, due to the fact that the key state social support pro-
grams were aimed at protecting the most vulnerable seg-
ments of population (pensioners, disabled, unemployed, 
large families, etc.), not the representatives of the “middle” 
class. At the same time, during the pandemic, the degree 
of relative inequality of population decreased the least in 
France, and the degree of absolute inequality decreased 
equally in all four analyzed countries.

Representatives of the second group of scientif-
ic approaches to the study of the problem of population 
economic inequality use mainly mathematical and statisti-
cal methods. For example, C. Jones and J. Kim [9] examine 
the trends of economic inequality in three centers of the 
world: the United States, the European Union, and Japan. 
The peculiarity of the Jones-Kim study is the analysis of 
income inequality among only one category of popula-
tion – entrepreneurs. Based on the calculation of the pow-
er law exponent, these scientists [9] found that in the USA, 
Great Britain and Norway, economic inequality in terms 
of entrepreneurial income is significantly higher than in 
France and Japan, which is explained by the positive con-
sequences of globalization processes, which facilitate ac-
cess to the latest information technologies and innovative 
developments and, therefore, increase the profit of entre-
preneurs from the export of innovative products. Instead, 
L. Kiss in [10] studies the quantitative relationship between 
the degree of economic inequality and inequality in land 
ownership in European countries. Mathematical calcula-
tions carried out by L. Kiss and their verification based on 
the Dickey-Fuller, Phillips-Perron tests, and the cointe-
gration test showed that this problem is most burning in 
Bulgaria and Romania, as it leads to the growth of “infor-
mal” employment and illegal income in these countries.

Representatives of the third group of approaches to 
the study of economic inequality mainly use methods of eco-
nomic and mathematical modeling, in particular regression 
and cluster analysis. So, Z. Darvas [11; 12] used the poverty 
risk indicator as an independent variable, which determines 
the specific weight of households that receive less than 60% 
of the average disposable income, and the Gini coefficient 
by income as a factor indicator. In his research, the scientist 
built regression models of two types (linear and non-linear), 
which clearly indicate the existence of a positive correlation 
between input factors and the resulting indicator in most 
EU countries, in particular Bulgaria, Greece, Latvia, Roma-
nia. A. Mehedintu, G. Soava and M. Sterpu [13] came to the 
similar conclusions, they found that the faster the speed 

residential and commercial real estate, as a result of which 
only 40% of the population uses property objects as intend-
ed, more than 40% of citizens are unable to purchase their 
own housing and are forced to rent it, while almost 20 % 
invest free money in real estate solely for the purpose of re-
ceiving rent or letting. That is why determining the degree 
of economic inequality and the optimal rate of differentia-
tion of population incomes in different types of economic 
systems is an extremely urgent scientific and practical task.

The purpose of this study was to analyze the degree of 
economic inequality in the EU countries by calculating tax-
onomic coefficients and to develop on this basis scientific 
and practical recommendations for reducing the degree of 
population income differentiation in the countries studied.

LITERATURE REVIEW
The analysis of professional literature  [3-5] showed that 
in modern science there are three groups of methodologi-
cal approaches to the study of problems of the population 
economic inequality in the EU countries. The first group 
of scientific approaches brings together scientists who use 
empirical analysis – quantitative and qualitative analysis 
of statistical data – to study economic inequality and the 
degree of property differentiation of population incomes in 
the countries of the European Union. Thus, O. Rakauskienė 
and L. Volodzkienė [6] analyzed the state of economic in-
equality of the population in 27 countries of the European 
Union and found that the main causes of property differen-
tiation in the countries of this region are ineffective social 
policy, disproportionate taxation policy, uneven distribu-
tion of residential real estate, psychological peculiarities 
of individuals, etc. The scientists came to the conclusion 
that it is housing conditions that are a key indicator that 
determines the degree of inequality in the level and quality 
of life of the population, and according to this indicator, 
the highest degree of economic inequality among the EU 
countries is characteristic of Estonia, Spain and Latvia. 
Rakauskienė and Volodzkienė [6] also found that members 
of Greek, German, Romanian, Bulgarian, and Dutch fam-
ilies spend the largest share of disposable income (more 
than 40%) on utility bills. Moreover, the scientists found 
out that the highest housing provision is typical for Den-
mark (54.36  m2/person), Cyprus (48.8  m2/person), Italy 
(42.62 m2/person), and the lowest – for Romania (21.23 m2/
person), Slovakia (24.51 m2/person) and Poland (24.7 m2/
person). In turn, D. Furceri and J. Ostry [7] analyzed the de-
gree of inequality in the incomes of population of the EU 
countries using an empirical model that takes into account 
the influence of three factors: the demographic structure 
of society, the level of unemployment, and the degree of 
globalization. They found that there is a close asymmetric 
relationship between trade and financial globalization: the 
expansion of a country’s export-import activity contributes 
to the reduction of socio-economic inequality, at the same 
time, the strengthening of financial ties between countries, 
on the contrary, leads to its growth. Therefore, the dereg-
ulation of the national financial system and the introduc-
tion of technological advances are the main factors that 
increase the population economic inequality in the devel-
oped countries of the world, in particular the EU countries.

At the same time, within the first group of method-
ological approaches, the number of publications dedicated 
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of economic inequality growth, the greater the threat of  
poverty and economic decline in the country. Meanwhile, T. 
Cherkashina  [14] investigated the problems of population 
economic inequality in the post-socialist countries of Cen-
tral and Eastern Europe, which are members of the EU, with 
the help of cluster analysis and found out that the highest 
degree of population economic inequality is characteristic 
of the Baltic “tigers” (Estonia, Latvia and Lithuania), and 
the lowest – of Eastern European countries (Albania, Mol-
dova, Poland, Slovakia, Slovenia and Ukraine).

Despite the significant scientific contribution of 
these authors, there are still almost no studies dedicated 
to the quantitative assessment of the degree of population 
economic inequality in the EU countries on the basis of a 
generalizing indicator. This determines the relevance of 
further scientific investigations and a more in-depth study 
of issues related to the formation of a comprehensive indi-
cator of population economic inequality in the EU countries.

MATERIALS AND METHODS
In order to determine the degree of population economic 
inequality in the EU countries, the author used the meth-
od of taxonomic analysis. The basis of taxonomic analysis 
is the definition of the so-called “taxonomic distance” – 
the distance between points of a multidimensional space, 
whose dimension is determined by the number of features 
(indicators) that characterize the object under study. The 
definition of “taxonomic distance” characterizes the de-
gree of remoteness of the studied object from the nearest 
competitor or the standard, and makes it possible to deter-
mine the location of each individual point (object) relative 
to others and, in this way, to structure the entire set of in-
put features-indicators. In this study, the use of taxonomic 
analysis was expedient, as it made it possible to obtain a 
quantitative assessment of the degree of population eco-
nomic inequality in each country, to determine the rank 
(rating) of each EU country, to distribute EU countries de-
pending on the values of taxonomic coefficients, and on 
this basis, to propose directions that reduce the degree of 
income differentiation, and also to more fully determine 
the social policy reserves for countries of this region.

The taxonomic analysis of the population econom-
ic inequality of EU countries involves standardization of 
input data, i.e., bringing them to the same dimensionless 
values, which characterize the ratio of the deviation of 
each indicator from its average value for the group of EU 
countries to the root mean square (or standard) deviation 
for this feature. Standardization of input data was carried 
out according to the formula:

𝑧𝑧𝑧𝑧ij =
𝑥𝑥𝑥𝑥ij − �̄�𝑥𝑥𝑥𝑗𝑗𝑗𝑗
𝑠𝑠𝑠𝑠𝑗𝑗𝑗𝑗

,                                      (1)

where zij – the standardized value of the jth feature for the 
ith country; xij – the value of the jth feature (indicator) for 
the ith country; —Xj – the average arithmetic value of the jth 
feature; sj – the standard deviation of the jth feature (index).

After that, the input features of the observation ma-
trix were divided into stimulators (indicators whose increas-
ing values positively affect the degree of economic inequal-
ity in the country’s economy, therefore, the highest value of 
the stimulator indicators corresponds to the highest degree 
of uneven distribution of income between different stratified 
population groups) and extremators-stimulators (indicators, 

the positive effect of which on the degree of population eco-
nomic inequality is not monotonic and has the properties of 
a stimulator if the values of the indicators are less than opti-
mal and the properties of a destimulator if the values of the 
indicators are less than optimal). The normalization of indi-
cators was carried out according to the following formulas:

Х𝑠𝑠𝑠𝑠 = Xfact− Xmin
Xmax− Xmin,                                (2)

Хе = Xmax− Xfact
𝛿𝛿𝛿𝛿𝑗𝑗𝑗𝑗

,                                (3)

where Xs – the normalized value of the stimulator indica-
tor; Xe – the normalized value of the extremum indicator; 
Xfact – the actual value of the indicator; Xmax – the maximum 
value of the indicator; Xmin – the minimum value of the in-
dicator; δj – the root mean square deviation of the indicator 
from the average for the group of EU countries.

Next, the distance between individual objects and 
the so-called “reference point” was determined, and the 
closer the aggregate unit (Xi) is located to the “reference 
point”, the smaller the value of the reference distance will 
be. The calculation of distances between multidimensional 
“variant units”, that is, the coordinates of the standard vec-
tor, was carried out using the formula:

𝜎𝜎𝜎𝜎𝑗𝑗𝑗𝑗 = �1
𝑚𝑚𝑚𝑚
∑ (сij − с𝑗𝑗𝑗𝑗)2𝑚𝑚𝑚𝑚

i=1                                (4)

where σj – the mean square deviation of the random vari-
able from the reference point; cij – the value of the indica-
tor of a specific object (country); cj – the value of the “refer-
ence point”; m – the number of input indicators.

The calculations made became the basis for deter-
mining the taxonomic coefficients of the degree of popula-
tion economic inequality in the EU countries:

𝑑𝑑𝑑𝑑𝑖𝑖𝑖𝑖 = 1−
𝑐𝑐𝑐𝑐i0

с0
,                                      (5)

Ki = 1–di,                                        (6)
where Ki  – the taxonomic coefficient of population eco-
nomic inequality; di – deviation of the indicator from the 
standard; сi0 – the maximum distance between the object 
(country) and the “reference point”; с0 – the distance be-
tween a specific object (country) and the “reference point”.

The taxonomic analysis of the population econom-
ic inequality in the EU countries was carried out in three 
stages (Fig. 1).

At the beginning of the study, a matrix of observa-
tions has been formed, the elements of which are the nu-
merical values of the input features-indicators that char-
acterize the degree of population economic inequality in 
the EU. A detailed study of the existing scientific literature 
on this issue  [15-17] allowed the author to attribute the 
Gini coefficient by income to these indicators that shows 
the degree of uneven distribution of income between dif-
ferent stratification groups; Gini coefficient by property 
that shows the degree of uneven distribution of property 
(residential and commercial real estate objects, movable 
and immovable property, land, financial and digital assets) 
between different stratification groups; decile coefficient 
that shows the ratio of the total incomes of 10% of the rich-
est to the total incomes of 10% of the poorest of the popu-
lation; the quantile coefficient that shows the ratio of the 
total incomes of 20% of the richest to the total incomes of 
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20% of the poorest of the population; the Palma index that 
shows the ratio of the share of total income of 10% of the 

richest of the population to the share of the gross national 
income (GNI) of 40% of the poorest.

Figure 1. Sequence of stages of taxonomic analysis of population economic inequality in the EU countries
Source: developed by the authors

27 countries of the European Union have been se-
lected as objects of the taxonomic analysis of economic 
inequality: Austria, Belgium, Bulgaria, Greece, Denmark, 
Estonia, Ireland, Spain, Italy, Cyprus, Latvia, Lithuania, Lux-

embourg, Malta, the Netherlands, Poland, Portugal, Roma-
nia, Slovakia, Slovenia, Hungary, Finland, France, Croatia, 
the Czech Republic, and Sweden. The collected information 
on the studied objects (countries) is given in the Table 1.

Stage 3. Development of scientific and practical recommendations to reduce 
the populationeconomic inequality in the EU countries 

Stage 2. Determination 
of degree of population 

economic inequality 
using the taxonomy 

method 

Determination of distance from objects (countries) and “reference point”  

Calculation of taxonomic coefficients  

Standardization of input indicators  

Division of indicators into stimulators and extremators-stimulators  

Stage 1. Formation of a matrix of input indicators that characterize 
population economic inequality in the EU countries 

Grouping of countries depending on the values of taxonomic coefficients  

Table 1. Input indicators that characterize the degree of population economic inequality in the EU countries (2020)

Country Gini coefficient
by income 

Gini coefficient by 
property Decimal coefficient Quantile 

coefficient Palma index 

Austria 30.44 35.1 7.8 4.84 1.09
Belgium 27.57 32.2 6.19 4.06 0.96
Bulgaria 37.15 72.08 17.15 8.2 1.5
Greece 36.47 66.09 9.96 5.73 1.27

Denmark 28.5 34 6.18 3.93 1.1
Estonia 32.18 38.05 7.77 4.8 1.12
Ireland 30.77 31.5 6.97 4.56 1.15
Spain 36.89 44.78 12.45 6.55 1.58
Italy 35.92 46.12 13.63 6.8 1.42

Cyprus 33.5 49.21 7.29 4.72 1.197
Latvia 33.71 48.46 10.23 5.92 1.38

Lithuania 36.98 50.04 10.58 6.11 1.45
Luxembourg 35.11 46.09 9.21 5.75 1.35
MaltaМальта 29.74 34.85 8.03 4.86 1.17

The Netherlands 28.31 34.89 7.03 4.42 1.07
Germany 32.33 39.06 8.097 5.05 1.21
Poland 30.19 42.74 7.5 4.5 1.2

Portugal 34.9 46.15 9.29 5.38 1.27
Romania 35.14 44.02 5.0 4.1 1.2
Slovakia 25.77 29.13 4.00 3.8 .09
Slovenia 24.84 27.54 3.8 3.7 0.8
Hungary 29.76 45.16 7.51 4.9 1.1
Finland 26.89 32.78 6.05 4.03 0.996
France 32.55 39.45 8.34 5.1 1.28
Croatia 29.8 32.47 7.4 4.62 1.02

The Czech Republic 25.43 36.09 5.12 3.8 0.9
Sweden 30.00 33.46 7.83 4.63 1.04

Source: [1; 2]



Taxonomic analysis of income inequality in the eu countries

12 Economics of Development. 2022. Vol. 21, No. 4

Next, the input indicators were standardized, as a 
result of which the average values for each investigated 
feature are equal to 0, and their variances are equal to 1. 
This made it possible to obtain an m×n matrix of normal-
ized values (observations), in which each EU country can 
be interpreted as some point Pi in an n-dimensional vector 
space whose coordinates are the values zij(i=1,m,j=1,n). The 
distance between individual objects and the so-called “ref-
erence point” has also been determined. However, the ob-
tained value of the reference distance does not give a com-
plete description of the degree of distance of a population 
unit from the ideal (or “reference”) point, therefore, in this 
study, the ratio of the reference distance to the maximum 
possible in the studied population has been determined. 
Usually, this ratio varies from 0 to 1 (d ε [0, 1]) and reflects 
the degree of proximity of any unit of the population to 
the “reference point”. Note that according to the rules of 
taxonomic analysis, under the condition of a normal dis-
tribution of the random value of the maximum distance 
between the object (country) and the “reference point” 
(or efficiency point) of each multidimensional unit to the 

reference point, it is considered that 97.58% of all distance 
values are no more than this distance. Let us add that the 
maximum value of the calculated taxonomic indicator of 
the degree of economic inequality in the country equals 1, 
so the closer the value is to 1, the higher the inequality of 
the population in the country; and, conversely, the further 
the obtained value is from 1, the lower the inequality of the 
population in the country.

RESULTS AND DISCUSSION
Analysis of taxonomic indicators of population eco-
nomic inequality in the EU countries. Let us consider the 
results of the author’s research in more detail. Tables 2-3 
show that the highest values of taxonomic coefficients and, 
accordingly, the highest degree of population economic in-
equality are characteristic of three post-socialist countries: 
Bulgaria (di=0,8622, rank 1), Lithuania (di=0,8342, rank 2) 
and Latvia (di=0,8026, rank 3). This is largely due to the 
rapid capitalization of intangible assets and excessive con-
centration of financial capital in these countries as a result 
of their accession to the EU in 2004-2007.

Table 2. Normalized values of indicators that characterize the degree  
of population economic inequality in the EU countries (2020)

Country Gini coefficient 
by income 

Gini coefficient 
by property Decimal coefficient Quantile 

coefficient Palma index

Austria 0.45 0.178 0.299 0.253 0.78

Belgium 0.22 0.11 0.179 0.08 0.205

Bulgaria 1 1 1 1 0.897

Greece 0.94 0.867 0.461 0.451 0.603

Denmark 0.297 0.156 0.178 0.051 0.385

Estonia 0.593 0.244 0.297 0.244 0.41

Ireland 0.596 0.244 0.237 0.191 0.449

Spain 0.98 0.378 0.648 0.633 1

Italy 0.9 0.422 0.736 0.689 0.795

Cyprus 0.703 0.489 0.261 0.227 0.509

Latvia 0.72 0.467 0.482 0.493 0.744

Lithuania 0.986 0.511 0.508 0.536 0.833

Luxembourg 0.834 0.422 0.405 0.456 0.705

Malta 0.398 0.156 0.317 0.258 0.474

The Netherlands 0.282 0.156 0.242 0.16 0.346

Germany 0.608 0.267 0.322 0.3 0.526

Poland 0.435 0.4 0.277 0.178 0.513

Portugal 0.817 0.422 0.411 0.373 0.603

Romania 0.837 0.377 0.089 0.089 0.513

Slovakia 0.076 0.044 0.015 0.022 0.128

Slovenia 0 0 0.07 0 0

Hungary 0.399 0.333 0.278 0.267 0.385

Finland 0.166 0.11 0.169 0.073 0.251

France 0.626 0.267 0.34 0.311 0.615

Croatia 0.387 0.21 0.269 0.206 0.282

The Czech Republic 0.048 0.2 0.099 0.022 0.128

Sweden 0.419 0.133 0.302 0.207 0.308

Source: developed by the author
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At the same time, the lowest values of taxonomic co-
efficients among the EU countries are characteristic of oth-
er post-socialist countries: Estonia, Slovakia, Slovenia and 
the Czech Republic. This phenomenon is explained by an 
effective budget and tax policy aimed at equalizing the gap 
between the incomes of different stratification groups and 
forming additional reserves to support the most vulnerable 
social strata of the population from the negative impact of 
external economic shocks  [18; 19]. Thus, the instruments 
of the budget and tax policy in Slovakia and Slovenia com-
bine a system of “zero” taxation, when individuals with the 
lowest incomes (not higher than the subsistence minimum) 
are generally exempt from paying taxes, with the mecha-
nism of “dispersion” of capital through the repurchase of 
shares by employees of corporations on preferential terms 
(the so-called “ESOP programs” or the plan for the distri-
bution of company shares among employees (Employee 
Stock Ownership Plan))  [19; 20]. Also, low values of the 
taxonomic coefficients of economic inequality are charac-
teristic of the leading countries of Western Europe, in par-
ticular Germany and the Netherlands, so they occupy 20th 
and 21st place respectively in the ranking of countries in 
terms of economic inequality, which indicates the presence 
of the most effective institutions of ownership and income 
distribution within pan-European space.

Regarding the dynamics of taxonomic indicators 
of population economic inequality in the EU countries, it 
should be noted that it changed somewhat during 2019-
2021 (Fig. 2).

The calculated values of the taxonomic coefficients 
of economic inequality in the EU countries in 2019-2021 
indicate that there is a tendency to increase the degree of 
differentiation of the population in income and ownership 
of property and estate in almost all EU countries, primar-
ily in the countries of Southern Europe (in Greece – from 
0.7911 in 2019 to 0.8074 in 2021, in Spain – from 0.7542 
in 2019 to 0.8267 in 2021, in Italy – from 0.7785 in 2019. 
to 0.8246 in 2021) and Northern Europe (in Latvia – from 
0.7844 in 2019 to 0.8509 in 2021, in Lithuania – from 0.8476 
in 2019 to 0.8692 in 2021). In our opinion, this is due to the 
negative consequences of the coronavirus pandemic, as a 
result of which the level of unemployment among stratified 
groups with medium and low incomes increased.

EU countries clustering results that depend on 
the values of the taxonomic coefficients. The obtained 
results have been given an economic interpretation us-
ing Harrington factor-criterion scale, according to which 
the gradation of the numerical values of the taxonomic 
coefficients is as follows: if the value of the taxonom-
ic coefficient varies from 0.0 to 0.2, then the degree of 

Table 3. Dynamics of taxonomic indicators of the degree of population economic inequality in the EU countries (2020)

Country Value (Кi) Deviation (di) Rank 

Austria 0.6962 0.3068 14
Belgium 0.6712 0.3288 19
Bulgaria 0.8622 0.1378 1
Greece 0.7945 0.2055 4

Denmark 0.5026 0.4974 27
Estonia 0.5241 0.4759 23
Ireland 0.5162 0.4838 25
Spain 0.789 0.211 6
Italy 0.7111 0.289 13

Cyprus 0.6942 0.3058 15
Latvia 0.8026 0.1974 3

Lithuania 0.8342 0.1658 2
Luxembourg 0.7294 0.2706 10

Malta 0.5097 0.4903 26
The Netherlands 0.577 0.423 22

Germany 0.6911 0.3089 18
Poland 0.7155 0.2845 4

Portugal 0.7492 0.2508 9
Romania 0.6966 0.3034 16
Slovakia 0.6329 0.3671 20
Slovenia 0.5229 0.4771 24
Hungary 0.7622 0.2378 8
Finland 0.6939 0.3061 17
France 0.7911 0.2089 5
Croatia 0.7113 0.2887 12

The Czech Republic 0.5811 0.4189 21
Sweden 0.7829 0.2171 7

Source: developed by the author
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population economic inequality is very low; if the value 
of the taxonomic coefficient varies from 0.2 to 0.37, then 
the degree of population economic inequality is low; if 
the value of the taxonomic coefficient varies from 0.37 
to 0.64, then the degree of population economic inequal-
ity is average; if the value of the taxonomic indicator 

varies from 0.64 to 0.8, then the degree of economic in-
equality is high; if the value of the taxonomic coefficient 
varies from 0.8 to 1.0, then the degree of population eco-
nomic inequality is very high. According to this scale, 27 
countries of the European Union were divided into three 
groups (Table 4).
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Figure 1. Dynamics of taxonomic coefficients of population economic inequality in the EU countries
Source: developed by the authors

Table  4 shows that the first group includes three 
countries: Bulgaria, Latvia, and Lithuania. As for the “Bal-
tic tigers” (Latvia and Lithuania), the high population eco-
nomic inequality is associated with a very high degree of 
openness of national economies as a result of the accel-
erated pace of structural reforms (1991-2006), which con-
sisted in a significant reduction of the government role and 
the development of market economy based on free pricing, 
entrepreneurial initiative and a flexible labor market. At 
the same time, the key actions of Latvia and Lithuania gov-
ernments were aimed at increasing the investment attrac-
tiveness of national economies and the inflow of FDI and 
portfolio investments, primarily from the leading countries 
of the EU (France, Germany, Italy, the Netherlands). As a 
result, this formed a certain dependence of these countries 
on foreign financial capital, associated with the growth 

Table 4. Dynamics of taxonomic indicators of the degree of population economic inequality in the EU countries (2020)

A group of 
countries 

Number of 
countries in 
the group 

Composition of the group The value of the 
taxonomic coefficient Group characteristics 

І 3 Bulgaria, Latvia, Lithuania 0.8-1.0
A very high degree of property 

inequality and income 
differentiation of the population 

ІІ 16

Austria, Belgium, Greece, Spain, 
Italy, Cyprus, Luxembourg, Germany, 
Poland, Portugal, Romania, Hungary, 

Finland, France, Croatia, Sweden

0.64-0.8

High degree of income 
differentiation and possession of 
physical, human, intellectual and 
social capital of the population 

ІІІ 8
Denmark, Estonia, Ireland, Malta, 

The Netherlands, Slovakia, Slovenia, 
The Czech Republic

0.37-0.64
Average degree of population 

economic inequality, high share of 
the “middle” class

Source: developed by the author

of credit risks, exchange rate fluctuations, changes in the 
effective interest rate, therefore, in our opinion, the main 
directions to reduce economic inequality in the Baltic 
countries (Latvia and Lithuania) can be the stimulation of 
domestic investments and ensuring the high yield of do-
mestic government bonds (DGB) [20-22].

Instead, the main reason for the economic inequal-
ity of population in Bulgaria is the disproportionality of 
deindustrialization processes, which have led to changes in 
the sectoral structure of employment, an increase in the 
role of service sector and job cuts in the main industries 
(mining, metallurgy, machine-building, chemical industry, 
food industry, light industry, textile industry) [9]. Besides, a 
number of non-economic factors (complicated bureaucrat-
ic procedures, high level of corruption, low level of public 
trust in the judicial system, instability of the regulatory 
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and legal framework) restrain the development of private 
entrepreneurship and, at the same time, contribute to the 
further differentiation of both labor and non-labor incomes 
of the population. Given this situation, the most effective 
measures for the Bulgarian economy can be the creation 
of favorable conditions for the development of industry, in 
particular, mining, and the growth of wages for employees 
in the industry [23; 24].

The second group includes 16 countries, including 
the most developed EU countries (Austria, Belgium, Lux-
embourg, Germany, Poland, Finland, Sweden) and some 
post-socialist countries (Romania, Hungary, Croatia). We 
believe that for these countries, economic inequality is a 
certain driver of economic development, as it stimulates 
high innovative activity and technological competitiveness 
of the national economy. The third group included both the 
developed countries of Northern Europe (Denmark, Esto-
nia, Ireland, Malta, the Netherlands) and the countries of 
the former “socialist camp” (Slovakia, Slovenia, the Czech 
Republic). This group is characterized by a low degree of 
population economic inequality, which, in particular in 
post-socialist countries, was achieved through the imple-
mentation of effective market reforms, that ensured their 
successful convergence to the single European space and 
to some extent neutralized the negative impact of external 
imbalances of the global market on technological modern-
ization and social progress, which is confirmed by the list 
of key global indices: the human development index (HDI of 

Slovakia =0.860, HDI of Slovenia =0.917, HDI of the Czech Republic =0.9), the 
social progress index (SPI of Slovakia =80.43, SPI of Slovenia =85.8, 
SPI  of the Czech Republic  =84.36) and the prosperity index (LPI  of 

Slovakia =70.6, LPI of Slovenia =74.8, LPI of the Czech Republic =74.6) [25].
Proposed measures to reduce the population 

economic inequality. To reduce the population econom-
ic inequality in countries with a high degree of population 
economic inequality, the author proposed the following 
measures: stimulating domestic and foreign investments; 
ensuring high profitability of financial assets at the state 
level; creating more favorable conditions for the develop-
ment of industry and increasing wages for employees in 
industry. Thus, in order to reduce the population economic 
inequality in Bulgaria, it is proposed to create more favor-
able conditions for the development of industry, in partic-
ular the mining industry, and to increase the wages of em-
ployees in this industry. It is known that, despite the fact 
that in terms of geological distribution of mineral deposits, 
Bulgaria is not a leader among the EU countries, however, 
according to the sectoral structure of the national economy 
of this country, the share of coal and brown coal mining, 
as well as lignite, which is a rather rare type of natural re-
sources, is quite high. Also, according to Eurostat data [1], 
the added value of mining enterprises in Bulgaria’s GDP is 
relatively high (more than 10%), which actualizes the im-
provement of the organizational and economic mechanism 
of managing the country’s mining complex as a compo-
nent of the national economic policy to reduce the popula-
tion economic inequality. In our opinion, the key element 
of this mechanism should be the reform of the taxation 
system of enterprises in the mining industry of Bulgaria. 
However, the study of the current state and trends of taxa-
tion of mining enterprises in Bulgaria clearly indicates the 
following shortcomings: irrational distribution of the tax 

burden along the technological chain; lack of consistency 
in regulating the mining complex; lack of differentiation of 
deposits depending on mining conditions and equalization 
of all mining enterprises to pay a single income tax of 20%; 
receipt of excess profits by the largest mining companies; 
special conditions for taxation of enterprises that work un-
der the terms of a production sharing agreement (PSA).

In this regard, the author proposes a significant 
reduction of taxes on mineral extraction in Bulgaria and 
their replacement with additional income tax (AIT). The 
purpose of introducing a tax on additional income is not 
to tax natural resources (hard coal, brown coal, lignite) 
at the time of their extraction, but the accumulated prof-
it during the period of development of deposits, which is 
the difference between income and expenses for the entire 
period of development of the site. However, additional in-
come tax (AIT) is a form of special tax on natural (resource) 
rent, which is widespread in the USA, Norway, Denmark, 
Saudi Arabia, the United Arab Emirates (UAE), Kuwait, Qa-
tar, etc. Since all the mining, geological and geographical 
characteristics of the deposit are ultimately reflected in 
the income received during its development, this approach 
will ensure automatic differentiation of the tax burden de-
pending on the specific conditions of extraction of natural 
resources, as well as changes in tax regimes for the use of 
subsoil depending on the type of deposit and stage of its 
development. Note that the changes in the tax regime for 
the mining sector are also aimed at minimizing the with-
drawal of funds from mining enterprises during the explo-
ration period and at the initial stage of production, how-
ever, at the peak of production, maximum payments to the 
State Budget of Bulgaria are envisaged. In the perspective 
of reforming the taxation system of mining enterprises in 
Bulgaria, it will allow the release of part of the income tax, 
will promote the activation of internal reproductive inno-
vation and investment processes, the creation of additional 
reserves of labor employment in industry, the achievement 
of a balance of interests between the state and citizens, and 
in the end will ensure the growth of wages of employees 
and, therefore, a significant reduction in the differentiation 
of incomes of the country’s population.

At the same time, to reduce the population econom-
ic inequality in the Baltic countries (Latvia and Lithuania), 
the author proposes the following. In order to stimulate do-
mestic investments in these countries, the author consid-
ers it necessary to introduce more flexible monetary policy 
instruments, in particular, to ensure the discount rate at a 
level of at least 2%, which is typical for most EU countries, 
and simultaneously increase the yield of long-term bonds 
with fixed income . In the author’s opinion, such actions 
will stimulate the development of the national debt cap-
ital market and the desire of domestic investors to invest 
free money in Baltic commercial banks even in the face of 
global uncertainty and geopolitical threats. The stability of 
the interest rate will also contribute to an increase in the 
discount rate of future cash flows from investing in other 
financial assets (real estate and land), an increase in the 
market value of shares of Latvian and Lithuanian compa-
nies, and a simultaneous increase in the yield of other se-
curities (domestic government bonds, Eurobonds, munici-
pal bonds, targeted bonds, general coverage loans), bills of 
exchange, bank certificates, warrants, bills of lading, credit 
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notes, options, futures, forwards, etc). In the future, this 
will contribute to reducing the dependence of the Latvian 
and Lithuanian economy on foreign capital, ensuring sta-
bility in the national financial market, and the interest of 
the population in receiving non-labor income (dividends, 
loan interest, annuity), which is the basis for reducing eco-
nomic inequality in the countries of this region.

The conducted research is significantly different 
from the existing ones, because in modern science there 
are almost no publications dedicated to the quantitative 
assessment of the population economic inequality in the 
EU countries. Therefore, the key difference of the author’s 
research is the formation and calculation of quantitative 
taxonomic coefficients of economic inequality, which can 
be given an economic interpretation. However, despite the 
difference in the analysis tools used, the research results 
obtained by the author are quite similar to the results of 
the scientific works of other authors. First of all, the ob-
tained results largely coincide with the results of the anal-
ysis conducted by other Ukrainian scientists A. Stavytskyi 
and M. Kozub [21], who carried out a quantitative assess-
ment of the degree of property inequality in the EU coun-
tries based on the construction of a dynamic stochastic 
model of general equilibrium (DSGE) In [21], these scien-
tists found that the highest level of property inequality 
is characteristic of four countries of Central-Eastern Eu-
rope (Romania, Bulgaria, Lithuania and Latvia), which is 
explained by fluctuations in domestic and foreign invest-
ments and a violation of the overall macroeconomic bal-
ance. Instead, the lowest indicators of property inequality 
are characteristic of Slovenia, the Czech Republic, Finland 
and Slovakia, which, according to A. Stavytskyi and M. Ko-
zub, is ensured by the implementation of effective budget, 
tax and social policies in these countries.

Also, the results of the author’s research are similar 
to the results of the research conducted by Lithuanian sci-
entists O. Rakauskienė and L. Volodzkienė [6]. These scien-
tists proved that the highest degree of economic inequality 
among the EU countries is characteristic of Estonia, Spain 
and Latvia and explained this disproportion in the distri-
bution of non-labor income (monopoly rent, land rent, 
rent) and financial assets (cash, securities (shares, bonds 
, bills of exchange, treasury bills, investment certificates, 
etc.) ineffective social and fiscal policy in the countries of 
this region. We should add that scientists O. Rakauskienė 
and L. Volodzkienė in their study [6] also took into account 
the influence of housing conditions on the dynamics of in-
equality in the level and the quality of life of the EU pop-
ulation; at the same time, in the study conducted by the 
author of this article, the influence of housing conditions 
on the degree of economic inequality of population has not 
been not taken into account.

At the same time, the author of this study assigned the 
Polish economy to a group (cluster) with an average level of 
economic inequality, which fully corresponds to the results 
of the analysis conducted by the famous Polish scientist 
M. Brzeziński [25], who used economic and mathematical 
methods to prove that Poland is a country with an average 
level of differentiation of labor and non-labor incomes, it 
managed to achieve rapid rates of economic growth with 
the help of effective market reforms, which ensured the 
country’s successful convergence to the single European  

space and neutralized the negative impact of external eco-
nomic shocks on the global resource and labor market.

On the other hand, the author of this article has de-
termined the negative consequences of the COVID-19 pan-
demic for the population economic inequality in the EU 
countries. French economists A. Clark, C. D’Ambrosio and 
A. Lepinteur, who in [8] conducted an empirical analysis 
of the impact of the COVID-19 pandemic on the level and 
quality of life of the population of Spain, Italy, Germany, 
and France, also came to similar conclusions. The results of 
the analysis [8] clearly indicate that the national income in 
the specified countries decreased significantly in 2020, pri-
marily among representatives of the “middle” class, since 
the national social security programs for the population 
were aimed, first of all, at protecting households with low 
incomes (pensioners, disabled, unemployed, large families, 
etc.), and not households with average incomes. It should be 
noted that scientists. Clark, C. D’Ambrosio and A. Lepinteur 
[8] also took into account the degree of absolute and rela-
tive inequality of the EU population; at the same time, in 
the study conducted by the author of this article, the influ-
ence of the specified indicators on the dynamics of popula-
tion economic inequality has not been taken into account.

CONCLUSIONS
A taxonomic analysis of the degree of population economic 
inequality in the EU countries has been  carried out using 
the taxonomy method in several stages: the formation of 
a list of indicators-features that characterize econom-
ic inequality, namely the Gini coefficient by income, the 
Gini coefficient by property, decile coefficient, quantile 
coefficient, Palma index; the formation of an input indi-
cators matrix; division of indicators into stimulators and 
extremators-stimulators; determination of distance from 
objects (countries) and a “reference point”; calculation of 
taxonomic coefficients of population economic inequality. 
The calculated values of taxonomic coefficients indicate 
that during 2019-2021 the highest values of taxonomic 
coefficients and, accordingly, the highest degree of pop-
ulation economic inequality are characteristic of three 
post-socialist countries (Bulgaria, Latvia and Lithuania), 
which is largely due to the rapid capitalization of intangi-
ble assets and excessive concentration of financial capital 
in these countries as a result of their accession to the EU 
in 2004-2007. At the same time, the lowest values of taxo-
nomic indicators among EU countries are characteristic of 
other post-socialist countries of Eastern Europe (Estonia, 
Slovakia, Slovenia, the Czech Republic), which is the result 
of the implementation of the “zero” taxation system and 
“dispersion” of financial capital through the purchase of 
shares by employees of corporations on preferential terms 
(the so-called “ESOP programs”). For the quantitative de-
scription of the obtained results, the Harrington factor-cri-
terion scale has been used, which made it possible to divide 
the 27 countries of the European Union into three groups 
(clusters): the first group, which is characterized by a high 
degree of population economic inequality due to the rapid 
pace of carrying out structural reforms and reducing the 
role of the state in the economy, includes three countries 
(Bulgaria, Latvia, Lithuania); the second group, which is 
characterized by an average degree of economic inequality, 
includes 16 EU countries (Austria, Belgium, Greece, Spain, 
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Italy, Cyprus, Luxembourg, Germany, Poland, Portugal, 
Romania, Hungary, Croatia, Finland, France, Sweden); the 
third group, which is characterized by a low degree of eco-
nomic inequality, includes 8 EU countries (Denmark, Esto-
nia, Ireland, Malta, the Netherlands, Slovakia, Slovenia, the 

Czech Republic). The obtained results are of scientific and 
practical value for improving the economic policy of the 
countries of Northern and Eastern Europe and can be used 
in further theoretical studies of the problems of population 
economic inequality in Bulgaria, Latvia and Lithuania.
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Таксономічний аналіз економічної нерівності населення 
в країнах Європейського Союзу

Анотація. Проблема економічної нерівності населення є актуальною для усіх країн світу, однак особливість 
економічної нерівності в країнах ЄС полягає у диференціації нетрудових доходів, отриманих від володіння 
власністю, а також нерівномірному розподілі житлової та комерційної нерухомості. Тому аналіз економічної 
нерівності населення в країнах ЄС є актуальним науково-практичним завданням. Метою даного дослідження 
було визначення ступеня економічної нерівності та оптимальної норми диференціації доходів населення в 
країнах ЄС, а також розробка на цій основі заходів щодо зниження ступеня майнової нерівності в країнах цього 
регіону. Для досягнення поставленої мети було використано метод таксономії, а також загальнонаукові методи 
(діалектику, аналіз, синтез, індукцію, дедукцію). Для кількісного опису отриманих результатів використано 
факторно-критеріальну шкалу Харрінгтона, яка дала змогу розподілити 27 країн ЄС на три групи (кластери): 
країни з високим ступенем економічної нерівності (Болгарія Латвія, Литва); країни з середнім ступенем 
економічної нерівності (Австрія, Бельгія, Греція, Іспанія, Італія, Кіпр, Люксембург, Німеччина, Польща, 
Португалія, Румунія, Угорщина, Хорватія, Фінляндія, Франція, Швеція); країни з низьким ступенем економічної 
нерівності (Данія, Естонія, Ірландія, Мальта, Нідерланди, Словаччина, Словенія, Чехія). Для зменшення 
економічної нерівності населення в країнах третьої групи запропоновано такі заходи: стимулювання внутрішніх 
і зовнішніх інвестицій; забезпечення високої дохідності фінансових активів на державному рівні; створення 
більш сприятливих умов для розвитку промисловості та підвищення оплати праці найманих працівників у цій 
галузі. Одержані результати становлять науково-практичну цінність для удосконалення економічної політики 
країн Північної та Східної Європи та можуть бути використані у подальших теоретичних дослідженнях проблем 
економічної нерівності населення в країнах даного регіону та для конкретизації прикладних заходів зменшення 
економічної нерівності в Болгарії, Латвії та Литві

Ключові слова: майнова нерівність, диференціація доходів, коефіцієнт Джині, коефіцієнт Палма, децільний 
коефіцієнт, метод таксономії


