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ABSTRACT

The main aim of the study is to analyse and compare the quality of life of the inhabitants of eastern
and western Poland. This is accomplished by investigating whether the division of Poland into ‘Poland A’
and ‘Poland B’, which has been the norm for years, is valid. The spatial scope applies to all voivodeships.
The criterion for the division of eastern and western Poland was adopted based on the historical division along
the Vistula river. The characteristics used in the analysis described: education, access to medical care, health,
safety, housing, the labour market, culture, and material resources. The period examined in the study covers
the years 2005-2015. The study used Ward’s and taxonomic methods, in particular the Hellwig’s method.
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INTRODUCTION

The study aims to analyse and compare the quality of
life of the inhabitants of eastern and western Poland.
This should confirm whether or not the division of
Poland into ‘Poland A’ and ‘Poland B’, which has
been applied for years, is valid. The research cov-
ers the years from 2011 to 2016. This study makes
several contributions to the existing knowledge base
in the following ways. Firstly, it is important to de-
termine the differences between the regions in terms
of certain aspects of social development, as well as
grouping the regions according to the quality of life
of their inhabitants. Secondly, the results of the study
may be a useful starting point for the performance of
feedback analyses and the foundation for decision-
-making in the economic field. Finally, given that the

data are internationally comparable, we provide evi-
dence concerning international differences in living
standards.

At present, research concerning quality of life be-
gan after the Second World War. During this time,
a transformation occurred in many areas. From the
1950s onwards, quality of life was considered at an
interdisciplinary level, i.e. in various scientific fields.
In the 1960s and 1970s, the concept was for the most
part defined quantitatively. This was mainly applic-
able to research dealing with the satisfaction of both
individual and non-individual needs. In the 1970s
and 1980s, the main emphasis was placed on certain
scientific fields such as sociology and psychology.
Observations were initiated examining how certain
lifestyles could affect the overall quality of life. Since
then, for example, initial studies have been conducted
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to determine the relationships influencing the overall
health condition and the standard of living experi-
enced by the examined population. Even though for
many years it has been a topic that has been studied
by scientists and its popularity is constantly growing,
it is still not possible to adopt an unambiguous defini-
tion of quality of life (Kowalewska et al., 2017).

It is important to note that there are many factors
by which we can measure the level of the quality of
life. There are many types of scales with which we
can study these relationships. Some of the main fac-
tors that may influence the quality of life are mate-
rial situation, health, material stability and security,
family life, community life, climate and geography,
employment security, political freedom, gender bal-
ance (Grzega, 2012).

THEORETICAL BACKGROUND

Typological procedures and taxonomic methods are
used in almost every field of science (Balan and
Jaba, 2011; Lee and Willcox, 2014; Loster, 2017,
Al-Nofli, 2018). Quality of life in the work pro-
cess is defined as the effects of the service condi-
tions on the workshop cows. It is very important in
this team whether they are perceived as permitting
and producing effects, and authorization for manage-
ment participatory (Skrzypek, 2001). Determining
the standard of living of given individual units is
possible by determining the ratio of its needs to the
state of resources to satisfy them. The quality of hu-
man life is evidenced by the accompanying mental
states in the process of satisfying needs, as a result
of the cognitive assessment of the relationship be-
tween with oneself and the environment, assessment
of own achievements, failures and the assessment
of action of one’s aspirations, desires, and life goals
(Chudzicka, 1995). In practice, one of the most com-
monly used discrimination methods of features based
on a correlation coefficients matrix is a parametric
method, as proposed by Zdzistaw Hellwig (Nowak,
1990) this was based on a method that was originally
proposed by Hellwig (Hellwig, 1968. The research
was conducted in the following stages (Pomianek,
Chrzanowska and Boérawski, 2013): Stage 1: A
set of variables was chosen and defined; Stage 2:

A taxonomic development measurement was cre-
ated using the Hellwig method; Stage 3: A ranking
of the voivodeships was established and they were di-
vided into classes. The levels of the voivodeships will
be determined and compared using Ward’s method and
the method of determining the taxonomic measure of
development (TMD) by Hellwig (Pawlas, 2013). The
implementation of Hellwig’s taxonomic measure of
development is widely used in comparative research
(Pawlas, 2017). Cluster analysis is one of the multidi-
mensional methods that allows for observations to be
classified. Ward’s method is one of the agglomeration
grouping methods. It was applied using the square of
the Euclidean distance. This is a classic method and
one of the most widely used methods in cluster analy-
sis. This method is the most highly recommended one
due to the applied efficiency criterion of presenting
the actual data structure.

MATERIALS AND METHODS

The work adopts the territorial division of Poland
based on the established division of the country into
Poland ‘A’ and Poland “B’. The genesis of this divi-
sion probably arose during the partitions. There were
clear differences between the Prussian territories and
the Austrian and Russian territories (Bukowski et al.,
2017). The study aims to conduct a comparative analy-
sis of the living standards of the inhabitants of eastern
and western Poland, using the data from 2005-2015
from the Central Statistical Office and with the help
of taxonomic methods a grouping procedure of the
districts has been carried out concerning the similar-
ity of the level of the features under investigation. We
focus on the period 20052015 because Poland is just
after joining the European Union, and in the middle
of the period, we are dealing with an economic crisis
that could have had a significant impact on the lives
of the inhabitants of Poland.

RESEARCH RESULTS AND DISCUSSION

To group voivodeships with similar values in their
standard of living, the SPSS Statistics program was
used. This allows for the results to be grouped into
different levels, so it is possible to evaluate the results
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and choose the best combination. A combination was
selected that divides the data of individual voivode-
ships into four clusters. The following variables were
adopted (Grzega, 2012; Table 1).

Table 1. Selected variables

Education

X1 | Graduates of studies at the master’s level

X2 | Number of people who passed matura exams

Access to medical care

X3 | Number of pharmacies

X4 | Beds in general hospitals per 10 000

Health

X5 | Number of tuberculosis cases

X6 | Infant mortality rates per 1 000 live births

Security

X7 External causes of illness and death — total number of
accidents

Housing

X8 | Average usable floor space per dwelling

X9 | Average usable floor space per person

X10 | Number of dwellings per 1 000 inhabitants

The labour market

X11 | Average salary

X12 | Number of unemployed

Culture

X13 | Radio subscribers

X14 | TV subscribers

X15 | Viewers in permanent cinemas per 1 000 inhabitants

Material resources

X16 | Total number of passenger cars

X17 | Total number of phones

Source: own study.

Hellwig’s development measurement, i.e. a syn-
thetic development measurement, is used for the line-
ar ordering of selected diagnostic variables. The syn-
thetic variable replaces the selected diagnostic vari-
ables. Table 2 shows the calculated TMD value in
2005 and 2015 for individual provinces. For the names
of voivodeships arranged alphabetically, successive
ordinal numbers have been assigned: Dolnoslaskie
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— 1, Kujawsko-pomorskie — 2, Lubelskie — 3, Lubus-
kie — 4, Lodzkie — 5, Matopolskie — 6, Mazowieckie
— 7, Opolskie — 8, Podkarpackie — 9, Podlaskie — 10,
Pomorskie — 11, Slaskie — 12, Swigtokrzyskie — 13,
Warminsko-mazurskie — 14, Wielkopolskie — 15,
Zachodniopomorskie — 16.

Over 10 years, we may observe that in the groups
created, the composition of voivodeships has not
changed significantly. The Mazowieckie Voivode-
ship is significantly different from the others, so
we may conclude that the standard of living in the
highest there. The first cluster includes voivodeships
with an average standard of living, while the Slaskie
Voivodeship changed its position from the fourth clus-
ter to the first over the previous 10 years. In 2015, the
Lodzkie Voivodeship increased its standard of living,
while in the Podkarpackie and Zachodniopomorskie
Voivodeships, we can observe slight changes in the
contents of clusters. Based on the research presented,
we may conclude that it is difficult to determine un-
ambiguously whether there is a visible division in the
living standards of the inhabitants between eastern
and western Poland. Based on belonging to certain
clusters, we can see that in the third cluster there are
voivodeships only from the eastern part of Poland,
while as far as the first cluster is concerned, voivode-
ships from western Poland prevail.

Ward’s method is a hierarchical agglomeration
method that is used to classify objects. The main cri-
terion by which we choose a pair of linked sets be-
comes the value that is optimal for a certain objective
function. Choices are abundant for the target func-
tion. The most frequently used method is the ‘sum
of the squared deviations of the individual elements
of concentration from the centre of gravity of this
cluster’. The basic idea of the described method is to
combine, at each step of the agglomeration, two such
subsets for which the objective function given by the
equation is the lowest.

In the following case, a division into four clusters
was used (Table 3):

— First voivodeship cluster: Dolno$laskie, L.odzkie,

Matopolskie, Wielkopolskie;

— Second voivodeship cluster: Kujawsko-pomor-
skie, Lubelskie, Pomorskie;
— Third voivodeship cluster: Lubuskie, Opolskie,
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Table 2. The taxonomic measure of development values

Number of voivodship

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

TMD1 2005 | 0.64 | 0.42 | 0.31 | 0.38 | 0.44 | 0.5 | 0.86 | 0.31 | 0.46 | 0.35 | 0.51 | 0.67 | 0.28 | 0.4 | 0.51 | 0.37
TMDI1 2015 | 0.54 | 04 | 0.45|0.14]039| 03 | 0.53]023]| 03 | 025|046 |0.34]023|039]|0.57|042
TMD2 2005 | 0.55 | 0.37 | 0.25 | 0.78 | 0.72 | 0.4 | 0.75 | 0.33 | 0.59 | 0.39 | 0.49 | 0.54 | 0.47 | 0.38 | 0.29 | 0.53
TMD2 2015 | 0.43 | 0.44 | 0.31 | 038 | 0.37 | 0.7 | 0.65 | 0.34 | 0.43 | 0.28 | 0.57 | 0.28 | 0.29 | 0.38 | 0.71 | 0.95
TMD3 2005 | 0.67 | 0.54 | 0.5 | 0.64 | 0.63 | 0.5 | 0.77 | 0.21 | 0.31 | 0.56 | 0.37 | 0.53 | 0.5 | 0.45 | 0.46 | 0.82
TMD3 2015 | 0.51 | 046 | 0.5 | 0.38 | 0.65| 0.3 | 0.63 | 0.4 | 049 | 042 | 0.44 | 0.98 | 0.41 | 0.38 | 0.5 | 0.36
TMD4 2005 | 0.07 | 0.71 | 0.93 | 0.77 | 0.73 | 0.6 | 0.82 | 0.52 | 0.79 | 0.8 | 0.54 | 0.81 | 0.72 | 0.57 | 0.66 | 0.31
TMD4 2015 | 09 | 0.76 | 0.95| 0.62 | 0.94 | 0.8 | 0.03 | 0.6 | 0.76 | 0.84 | 0.9 | 0.34 | 0.68 | 0.7 | 0.83 | 0.82
TMD5 2005 | 0.22 | 0.55 | 0.63 | 0.24 | 0.42 | 0.6 | 0.51 | 0.41 | 0.39 | 0.79 | 0.58 | 0.71 | 0.62 | 0.54 | 0.75 | 0.56
TMD5 2015 | 0.33 | 0.72 | 0.54 | 0.6 | 032 | 0.7 | 0.17 | 0.46 | 0.89 | 0.42 | 0.6 | 0.47 | 0.67 | 0.73 | 0.59 | 0.46
TMD6 2005 | 0.39 | 0.4 | 046 | 0.23 | 0.53 | 0.2 | 0.24 | 0.39 | 0.37 | 0.16 | 0.35 | 0.25 | 0.36 | 0.41 | 0.26 | 0.53
TMD6 2015 | 0.71 | 0.55 | 0.44 | 0.42 | 0.59 | 0.6 | 0.95 | 0.36 | 0.37 | 0.39 | 0.61 | 0.86 | 0.36 | 0.4 | 0.75 | 0.51
TMD7 2005 1 |0.53]062|057]|0.63| 04 |044]0.39|036|0.39]035]052]0.64|0.71 | 038 | 0.76
TMD72015 | 0.71 | 0.55 | 0.44 | 042 | 0.59 | 0.6 | 0.95 | 0.36 | 0.37 | 0.39 | 0.61 | 0.86 | 0.36 | 0.4 | 0.75 | 0.51
TMDS8 2005 1 0.44 | 0531057 063 | 04 |049 (037|038 |047|038|048]0.64|0.69| 04 | 0.95
TMDS8 2015 | 0.6 | 0.47 | 0.47 | 0.37 | 0.52 | 0.7 1 037|046 | 036052076 037|038 |0.66|0.36

Specification

Source: own study.

Table 3. Affiliation of voivodeships to clusters in 2005

Number of clusters 4 Number of clusters 3 Number of clusters 2
Voivodeship Year of observation

2005 2015 2005 2015 2005 2015
Dolnoslaskie 1 1 1 1 1 1
Kujawsko-pomorskie 2 2 2 2 2 2
Lubelskie 2 2 2 2 2 2
Lubuskie 3 3 2 3 2 2
Lodzkie 1 2 1 2 1 2
Matopolskie 1 1 1 1 1 1
Mazowieckie 4 4 3 1 1 1
Opolskie 3 3 2 3 2 2
Podkarpackie 3 2 2 2 2 2
Podlaskie 3 3 2 3 2 2
Pomorskie 2 2 2 2 2 2
Slaskie 4 1 3 1 1 1
Swietokrzyskie 3 3 2 3 2 2
Warminsko-mazurskie 3 3 2 3 2 2
Wielkopolskie 1 1 1 1 1 1
Zachodniopomorskie 3 2 2 2 2 2

Source: own study.
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Podkarpackie, Podlaskie, Swietokrzyskie,
Warminsko-mazurskie, Zachodniopomorskie;

— Fourth voivodeship cluster: Mazowieckie,
Slaskie.

For 2015, the results are as follows:

— First  voivodeship  cluster:  Dolnoslaskie,
Matopolskie, Slaskie, Wielkopolskie;

— Second voivodeship cluster: Kujawsko-pomor-
skie, Lubelskie, £.6dzkie, Podkarpackie, Pomor-
skie, Zachodniopomorskie;

— Third voivodeship cluster: Lubuskie, Opolskie,
Podlaskie, Swigtokrzyskie, Warminsko-mazur-
skie;

— Fourth voivodeship cluster: Mazowieckie.

The general situation in terms of the living stand-
ards of the inhabitants of Poland is improving. In
some cases, such as education or access to health-
care, the situation has changed significantly in a fa-
vourable way. This is a very beneficial phenomenon.
Our country strives to equalize the standard of liv-
ing so that the differences in the standard of living
between the Western and Scandinavian countries are
as small as possible. Another conclusion produced
by the research is the significant increase in the
standard of living of the inhabitants of Poland in the
analysed years. Over the decade, one may observe
how the level of education and access to medical care
has improved. The standard of living of the inhabit-
ants of Poland in 2005-2015 may have been addi-
tionally influenced by Poland’s recent accession to
the European Union in 2004 and the financial crisis
that took place in 2008.

CONCLUSIONS

The empirical study covers the period of 2005-2010.
The specified period includes a global financial and
economic crisis. In the analysis, the phenomenon of
the regional life standard of the average inhabitant
was considered as a multivariate problem. Thus,
a taxonomic measurement of development and
Cluster analysis was applied. The taxonomic meas-
urement of the development of Hellwig shows
a significant differentiation between the various
standards of living for the inhabitants of Poland in
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individual voivodeships at individual levels. To cre-
ate a synthetic measurement, 17 variables were used.
Then the variables were divided into eight groups:
education, access to medical care, health, safety,
housing, labour market, culture, material resources.
Based on two rankings made for 2005 and 2015, we
can conclude that no justifiable division of Poland
into eastern and western parts exists. The differen-
tiation of voivodeships presented in Table 3 shows
that despite the slight advantage of certain western
provinces, the division into ‘Poland A’ and “Poland
B’ is only a stereotype. Poland aims to equalize the
standard of living in all voivodships, so that the dif-
ferences in living standards of individual inhabitants
were as low as possible.
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