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Abstract:

This study defines the possible approaches which are used for the measurement and comparison of
income inequality. It discusses the usability of these approaches and points to selected indicators of
income inequality at the level of international comparison and also identifies the factors that cause
income inequality. The aim of this study is to describe the relationship between customary indicators
of inequality and an alternative indicator. Data was used from nine European countries and two data
sources were combined: the OECD and ESS. The final data set contained 16 686 observations. By
verifying the compliance of relative frequencies, the difference between countries was demonstrated
to the degree of agreement with the reduction in income inequality. The results of the test on the
compliance of relative frequencies allowed us to consider the question of the monotonic trend of
population relative frequency. It turned out that the rate of agreement to reduce the income gap
with increasing income inequality increased.
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1 Introduction

The issue of income inequality is a very sensitive one that often produces strongly
conflicting views in society. However, one common view is that a certain degree of
inequality is beneficial for the development of society. However, what is the appropriate
rate at which income inequality can be considered optimal and where is the borderline?
Unfortunately, answering this question is impossible, as it depends on the subjective
assessment of each individual, a fact that can be seen in many different research
studies. Income inequality is a part of social economics, which is the science that studies
the impacts of economic activity and how it is shaped by social processes (Pearce,
1992).

Income inequality can be interpreted as a benchmark for the characteristics of the
economies of particular states, or as a measure of poverty and welfare (Jantti &
Danziger, 2000). However, from another point of view, it can be said that it also concerns
considerable information about the structure of social and tax systems in specific
countries, which is related to the issue of the redistribution of funds in society (see
Perotti, 1996 or Bassett, 1999).

Studying inequalities is often the privilege of sociologists, economists, mathematicians
and statisticians, who are particularly interested in how to measure, evaluate and
interpret them. As mentioned by Dabla-Norris et al. (2015, p. 6) "some degree of
inequality may not be a problem insofar as it provides the incentives for people to excel,
compete, save, and invest to move ahead in life”.

Income inequality is a very complex problem for both theory and practice. This paper
begins with brief overviews of the theoretical background of inequality (the concept of
inequality, selected approaches and indicators for measuring income inequality).
Methodology and data are then mentioned. The paper continues with the results of the
empirical study using international comparison and discussion about factors affecting
income inequality. Conclusions, some suggestions for future research and points on
possible limitations of the studies contained in this research area are mentioned in the
end of the paper.

2 Theoretical background

2.1 Definition of income and inequality

Inequality can positively influence growth by providing incentives for innovation and
entrepreneurship (Lazear & Rosen 1981), and, perhaps especially relevant for
developing countries, by allowing at least a few individuals to accumulate the minimum
needed to start businesses and receive a good education (Barro 2000). On the other
hand, high and sustained levels of inequality, especially the inequality of opportunity,
can lead to large social costs (Stiglitz, 2012).

“When we think of income inequality, our first reaction is to think of it within the borders
of a country. This is quite understandable for a world where the nation-state is very
important in determining one’s income level, access to a number of benefits, from
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pensions to free health care, and where by far the dominant way in which political life is
organized is at the level of a country. However, in the era of globalization another way
to look at inequality between individuals is to go beyond the confines of a nation-state,
and to look at inequality between all individuals in the world” (Milanovic, 2012, p. 2).
Therefore, it is necessary think about this topic in a broader sense, as the inequality of
income is one of the many aspects of globalization.

The concept of inequality can be explained from a mathematical point of view as a
distinction between two or more particular characters, provided that these characters
can be quantified. From an alternative perspective, the notion of inequality is perceived
by many as a lack of equal opportunity, which is determined by different circumstances
that people are unable to influence (Atkinson, 2016).

From an economic point of view, inequality is the difference found in various measures
of economic welfare among individuals in a group, among groups in a population,
or among countries.

Income is defined as the flow of wages, interest payments, profit shares, and other
valuable assets that arise over a certain period of time (usually one year)
(Samuelson & Nordhaus, 2007). Another definition of income says that income
describes the flow of money flowing to households from business owners, state benefits,
rental income, and more (Keeley, 2015). This means that income is a flowing quantity
and consists of property income, labor income and, last but not least, government
transfers (Samuelson & Nordhaus, 2007).

2.2 Measuring income inequality and selected indicators

There are many indicators which are used for measuring inequality in the distribution of
income. The most common measure of income inequality is derived from the Lorenz
curve; Morgan (1962), however, claims that the Gini index (Gini coefficient) is the best
single measure of inequality. Other classical indicators for measuring inequality in
distribution of income include the coefficient of variation and Theils' index (Gaswirth,
1972). Additionally, the ratio of the share of total income earned by the poorest forty
percent of the population to the share of total income earned by the richest twenty
percent of the population — a measure used in both Alesina & Rodrik (1994) and
Persson & Tabellini (1990) — is calculated. Modifications of this indicator are often used,
such as the income quintile share ratio (S80/S20), the Robin Hood index or the Atkinson
index (see Kennedy et al., 1996 or De Maio, 2007).

The Gini coefficient is usually defined mathematically based on the Lorenz curve (for
more see Lorenz, 1905), which plots the proportion of the total income of the population
(y axis) that is cumulatively earned by the bottom x % of the population (Albu, 2012;
Gini, 1997). The line at 45 degrees thus represents perfect equality of incomes.

The basic idea of the Robin Hood index is to redistribute part of the income from the
richer group towards the poorer group in order to achieve equality in income distribution.
Compared to the Gini coefficient, which calculates only relative inequalities between
households, the benefit of Robin Hood's index can be an effort to find and quantify the
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greatest difference between the absolute equity and the true distribution of income in
society (Kennedy et al., 1996).

The purpose of the Atkinson index was to eliminate problems arising from the inaccurate
interpretation of the Gini coefficient in the event that Lorenz curves intersect
(Ryscavage, 2015). The Theil index is expressed as the weighted geometric average of
the income share. Free and publicly available EasyStat software is often used for these
calculations.

The coefficient of variation uses statistical characteristics, such as variance and
standard deviations. The result of the coefficient of variation is a dimensionless number
which, when multiplied by one hundred, expresses a relative degree of variability. An
example of the issue of measuring inequality in income distribution would mean that the
lower the value of the variation coefficient, the lower the income differentiation (i.e.
higher equality) (Sharma, 2012).

Over time, this graphic expression has become one of the most widely used tools for
assessing income inequality. The popularity of the Lorenz curve (LC) can be attributed
to its clarity, especially when used, for instance, in place of numerical methods.
However, when comparing multiple graphs, this advantage is lost, especially when the
differences in inequalities are not very marked (Lapacek, 2008). In order to construct
the Lorenz curve, it is first necessary to assign a proportional breakdown to the incomes
among divided household groups and then carry out a cumulative calculation of the
percentage of these two parameters expressing the x and y axes of the Lorenz chart.
The income quintile share ratio is based on dividing persons by income earned into so-
called quintiles. In statistics, the quintile is a special denomination of a quantum that
expresses a value and divides the statistical set into five equal parts (OECD, 2005).

3 Methodology and data

In the following section of this paper, methods used to compare income inequality
between individual states are described. Then, individual variables and their data
sources are explained. First, income inequality is compared in selected EU countries
based on two common indicators and their comparisons of average, minimum and
maximum values and the development of these indicators’ values over time. The Gini
coefficient and the S80/S20 income quintile share ratio (further referred to as S80S20)
are commonly used to express income inequality and are often published by the
Organisation for Economic Co-operation and Development (OECD).

The Gini coefficient is based on the comparison of cumulative proportions of the
population against cumulative proportions of income they receive, and it ranges
between 0 in the case of perfect equality and 1 in the case of perfect inequality. The
S80S20 refers to the ratio of average income of the top 20% in relation to the average
income of the bottom 20% in terms of income distribution (the higher the S80S20, the
higher the income of the richest classes of the population).
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We then focus on alternative expressions of income inequality and have therefore
selected the so-called “gincdif’ variable, which is meant to express the degree of
agreement with reducing the differences in the amount of incomes in a given country.
This variable is published by the European Social Survey (ESS) in its cross-sectional
surveys. With the help of this variable, it is possible to indirectly track the degree of
income inequality in selected countries. Subsequently, the compliance of relative
occurrences was tested — in other words, the compliance among the shares of units
possessing the characteristic in question in r populations was tested. The test criterion
is structured as follows:

.—n:p)2
X = T, e p =T (1)
The test statistic has a chi-squared distribution with r — 1 degrees of freedom. Where r
is the number of countries (populations), m; is the number of occurrences of the
characteristic in question in a given country (population); n; is the frequency of all
phenomena in the given country. In our case, r is equal to 9 and p takes a value of 0.34.

The results of the test on the agreement of relative frequencies allowed us to consider
the question of the monotony of the trend of population relative frequency. To express
the intensity of dependence of the two ordinal variables, the following association
coefficients are most commonly used: gamma (I'), Somers’ coefficients, and both of
Kendall's tau coefficients. The division of these statistics is asymptotically normal and
thus the share of each statistic and its standard error (SE) can be used, provided that
the extent of the sample is large enough to test the independence hypothesis. In our
case, this hypothesis is simultaneously a hypothesis of the non-existence of a
monotonous trend of population relative frequencies. Therefore, we can prove that
equality applies (see Pecakova, 2011):

r — dxy — Tp — Tc (2)
SE(I)  SE(dyy) SE(tp)  SE(T)

The association coefficient gamma (I') was used to test the hypothesis of the non-
existence of the trend.

In light of the fact that our study combines data from the OECD and ESS, our analysis
was focused on countries for which complete information was available in both
databases. Specifically, this dealt with nine EU member states: BEL, CZE, FIN, GBR,
IRL, LTU, POL, PRT, and SVN. In studying the Gini coefficient and S80S20, we used
statistical data published annually by the OECD. The period studied was from 2004 to
2014. Subsequently, the average values of these indicators were calculated. Graphs 1
and 2 show the calculated average, maximum, and minimum coefficient values
measured in this period. In order to express the gincdif variable, this study uses the
seventh round of the ESS, a large scale survey conducted in European countries in
2014. This variable expresses the degree of agreement with the statement: Government
should reduce differences in income levels. As was mentioned above, our study is
based on data from nine countries, resulting in a sample size of 16 686 cases from ESS.
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4 Results of analysis

If we focus on the average values of coefficients calculated from data published by the
OECD, itis possible to claim that heterogeneity exists among individual states.

Based on the difference in average values, we can divide these states into two groups:
(i) states with a relatively even distribution of income (BEL, CZE, FIN and SVN) and (ii)
states with a relatively uneven distribution of income (GBR, IRL, LTU, POL, PRT).

In countries that have a relatively even distribution of income, volatility of values in time
was low; on the contrary, Gini coefficient and S80S20 values among states with more
uneven income distribution fluctuated in time (see minimum and maximum values).

Generally, however, it can be claimed that a decrease in income equality took place in
previous years in all the countries of the study. Only in the case of LTU is it possible to
see a growth in values of both indicators. The following figures give a graphic
representation (Figure 1 a Figure 2).

Figure 1: Heterogeneity among individual countries according to the Gini coefficient
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Source: OECD, 2017, own calculations
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Figure 2: Heterogeneity among individual countries according to S80/S20
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Source: OECD, 2017, own calculations

As was mentioned above, the gincdif variable from an ESS questionnaire survey was
used to compare the degree of income inequality. This variable expresses the
respondent’s degree of agreement with the statement: Government should reduce
differences in income levels. A total of 16 686 respondents replied to the question. Table
1 shows the relative frequencies of replies in respective countries according to the
degree of respondents’ agreement. Column N expresses the overall number of
observations in the given country. The final two columns show the order of countries
according to the average Gini coefficient values reached and the S80S20 indicator from
2004 to 2014. The order of states is thus derived from the size of the average values of
the Gini coefficient and S80S20 indicator ordered from the smallest average values to
the largest. In other words, the final two columns show the order of countries with the
lowest income inequality to countries with the highest.

Table 1: Summary of relative “gincdif”’ frequencies and the order of countries according

to income inequality

Neither
State sﬁg?]egely Agree ag;ere Disagree 25:2;?; N GINI | S80S20
disagree
BEL 0.2770 | 0.4347 | 0.1311 0.1175 0.0397 1762 4 4
CZE 0.2293 | 0.3340 | 0.2448 | 0.1381 0.0538 2063 2 2
FIN 0.3319 | 0.3971 | 0.1580 0.0913 0.0217 2070 3 3
GBR 0.2134 | 0.4156 | 0.1951 | 0.1460 0.0299 2240 9 8
IRL 0.3003 | 0.4630 | 0.1268 0.0887 0.0212 2311 5 5
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Neither
Agree agree . Disagree
State strongly Agree nor Disagree strongly N GINI | S80S20
disagree

LTU 0.5126 | 0.3669 | 0.0953 | 0.0211 | 0.0040 2224
POL 0.3954 | 0.3980 | 0.1027 | 0.0748 | 0.0292 1578
PRT 0.4306 | 0.4451 | 0.0834 | 0.0345 | 0.0064 1247
SVN 0.4324 | 0.4072 | 0.0831 | 0.0655 | 0.0118 1191

= |0 |0 | N
P | N0 | ©

Source: OECD, 2017, own calculations

We are primarily interested in the degree of income inequality in selected states and
therefore we have focused on the reply “Agree strongly”. With consideration to the fact
that absolute equality in income is never likely to exist, the simple reply of “Agree” will
always occur. Therefore, we assume that the “Strongly agree” reply will more likely
express the degree of income inequality than the simple “Agree” answer. The test
criterion for testing agreement r of the relative frequencies of the selected phenomenon
holds a value of 730.53. This value lies in a critical field, as the critical value is x§o5(8) =
15.5. Thus, the difference in the degree of income inequality based on the reply of
“Strongly agree” was proven.

If we compare the relative frequencies of the “strong agreement” of countries within the
two groups as they were previously divided according to two basic indicators, it is not at
first evident whether the growth of income inequality (expressed as the order of values
of the Gini coefficient or the S80S20 indicator) will lead to a growth in the degree of
agreement with decreasing differences in the amount of income in a given country. For
example, in Slovenia — which we included in the group of countries with relatively low
income inequality — there is a relatively high occurrence of replies in strong agreement
with the statement that “Government should reduce differences in income levels. On the
contrary, in Great Britain (GBR), there is a relatively high level of income inequality, but
only 21% of respondents strongly agree with decreasing income differences.

Based on the data listed in Table 1, we test the monotonous trend in the degree of
agreement with reducing income inequality according to the order of states according
to the Gini coefficient and also indicator S80S20. The association coefficient gamma
(), its estimated variance and the calculated test criteria for testing the hypothesis on
the non-existence of the trend are given in the following Table 2.

Table 2: Results of the monotonous trend test

GINI S2080

r -0.050 -0.101
SE 0.008 0.008
t-test -6.275 -12.675

Source: ESS 2014, OECD (2017), own calculations

Copyright © 2017, PAVLINA HEJDUKOVA et al., pahejdu@kfu.zcu.cz 75



International Journal of Economic Sciences Vol. VI, No. 2 / 2017

For the significant level of 5%, both values of test criteria for the Gini coefficient (-6.275)
and indicator S80S20 (-12.675) are located in the critical field (critical value of -1.96).
The monotony of the change in the degree of agreement with lowering income inequality
was proven. The negative value of the gamma coefficient (I') means that as the ordinal
number of the sample grows, the ratio of the first column of the table grows at the
expense of the second column, which contains the frequencies of respondents with a
strong agreement. The degree of agreement with lowering differences in income grows
with heightening income inequality.

5 Discussion on factors affecting income inequality

A very important part of this study also includes the discussions about factors that
affected income inequality. The analysis of the issue of factors influencing income
inequality is mainly dealt with by studies of the OECD, which mentions this analysis in
many of its publications, such as “Divided we Stand: Why Inequality Keeps Rising”
(OECD, 2011) or “Income inequality: The Gap Between Rich and Poor” (OECD, 2015).
Both of these reports point to the growing trend of income inequality that began in the
1980s in most OECD countries. The study explains this trend with the example of the
Gini coefficient indicator, which grew in 17 out of 22 OECD countries in the period of
1980- 2013 by almost 10% on average (OECD, 2011; Keeley, 2015).

There are many factors that have contributed to this income inequality, which has
developed to varying degrees. Among these factors, Keeley (2015) primarily ranks
globalization, changes in society and employment or tax policies in various countries.

Globalization is often associated with deepening inequalities. Its basic principle is the
interconnection of the world into one large, integrated society. In the context of income
inequality, globalization can be explained as a wider concept for the ever greater
interconnectivity of the world economy, which can be described based on several
determinants including progress in technology, the liberalization of international trade
and financial integration, today’s increasingly fragmented International migration and
many others (Keeley, 2015).

Since the end of the 20" century much progress has been made in the field of
technology. The introduction of new, effective facilities or innovations already in place
has a significant impact on the labor market situation. The development of information
and telecommunication technologies has a significant impact on the demand for skilled
workers. Companies are looking for qualified workers, and so there are natural
disadvantages (in the form of lower incomes) for those who do not understand or cannot
use these technologies (OECD, 2011; Atkinson, 2016).

In recent years, the issue of international migration has also come to the forefront. This
phenomenon has its fair share of supporters and opponents. The increasing share of
immigrants in developed countries influences the labor market in individual countries.
According to data from 2012, immigrants have contributed 70% to the growth of labor
in Europe. However, studies show that there are noticeable differences in wage rates
among immigrants and natives (up to 19% on average), although both groups have

Copyright © 2017, PAVLINA HEJDUKOVA et al., pahejdu@kfu.zcu.cz 76



International Journal of Economic Sciences Vol. VI, No. 2 / 2017

reached the same level of education. These differences may be caused by companies'
inability to assess qualifications obtained in another country. Linguistic barriers or
discrimination also play a significant role (OECD, 2014, 2012).

According to Keeley (2015), changes in our society or changes in workplaces also affect
the deepening of inequality. Changes in society are thought to be due to the increasing
tendencies of people to marry equal persons (so-called “assortative mating”) either in
the sense of education or in the sense of social status. In the opposite case, there is a
growing number of incomplete families. Changes in the workplace are mainly changes
in the structure of employment.

Significant changes in the employment structure have been recorded in the last thirty
years, mainly due to a fall in full-time employment and a rise in non-traditional forms of
employment, including part-time work, short-term (seasonal) employment or self-
employment. Studies show that between 1995 and 2007, these atypical forms of work
accounted for even more than half of total employment (OECD, 2015; Keeley, 2015).

Another significant change in society over the past few decades is the increase in the
number of single-parent families (single mothers, separation of husbands, divorce).
Keeley (2015) mentions this using an example of a Nordic country where more than
25% of families are incomplete.

The third group of factors influencing the increase in income inequality includes, for
example, trends in trade unions and changes in tax policy, but also factors such as
liberalization in the field of worker protection or developments in product market
regulation (OECD, 2011, Keeley, 2015).

Since the mid-1990s, income inequality has been on the rise. Jaumotte (2013) or
Richardson (2015) notes that this situation can be caused by changes in transfers and
trade.

In regard to income tax, we can generally see a reduction, but this generally leads to an
increase in income inequality. Therefore, in many countries progressive taxes have
been introduced. Progressive taxation means that earnings are divided into specific
zones according to the level of these earning and each area is subject to different tax
rates. In this case, the rule is that the higher the household income, the more this income
will be taxed (Keeley, 2015; OECD, 2011).

We can find other factors affecting income inequality, but the authors consider the
abovementioned factors to be the most important. In the event of interest in other
research sources, we recommend the following authors: Dabla-Norris et al. (2015),
Sala-i-Martin (2002) or Gottschalk & Smeeding (1997).

6 Conclusion

Many specific approaches to income inequality and many indicators used in both in
theory and practice exist. The available data sources for the comparison of income
inequality come primarily from the OECD and the national statistical data of selected
countries.
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The analytical section of this paper compares income inequality among nine selected
countries of the European Union. Two indicators were used: the Gini coefficient and the
S80S20 indicator from 2004 to 2014. Based on the difference in average values, we
can divide the states in question into two groups: (i) countries with a relatively even
distribution of income (BEL, CZE, FIN a SVN) and (ii) countries with a relatively uneven
distribution of income (GBR, IRL, LTU, POL, PRT). However, in general it is possible to
claim that a decrease in income inequality has been taking place in all of the states in
the study in past years, with the exception of LTU, where we can see a growth in income
inequality. For a further comparison of income inequality, an indicator expressing the
degree of agreement with lowering differences in income was used. This indicator is
related to 2014. It is published within the ESS questionnaire survey and its data set
contained 16 686 observations. Based on testing the agreement of relative frequencies,
the difference was proven between individual countries in terms of the degree of
agreement with lowering income inequality. Results of the test on the agreement of
relative frequencies allowed us to consider the question concerning the monotony of
the trend of population relative frequency. The degree of agreement with lowering
differences in income was shown to have grown with growing income inequality.

There are many factors and limitations that affect income inequality, and therefore there
are various indicators to assess it. The main fact in the eyes of the authors is that a
universal methodology for measuring and comparing international and global income
inequality does not exist.

No measure is perfect for the purpose of summing up income inequality. Researchers
must be careful in their analysis and interpretation of results and take into account the
fact that income inequality has many aspects and there are many factors that affect
income inequality on an international and global level.

As mentioned by Pickett & Wilkinson (2015), there is a very large body of literature
examining income inequality, but different interpretations of the evidence and different
opinions exist in both theory and practice. It is the authors’ hope that the creation of this
article will succeed in opening this very current topic for discussion and further research
in the field.
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