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Quality of life is a frequently discussed topic among scientists, politicians and the general
public; it touches on a wide range of scientific disciplines and is discussed in various contexts.
Its relation to specific conditions of the external environment, which shape the individual and
society, makes it possible to look at it through a geographical lens and study its spatial
differentiation. The study aimed to explore and assess the relationships between the
objective dimension of the quality of life and the degree of municipal membership in a rural
and an urban continuum. Methodologically, the study builds on global and local analyses of
the phenomena. Spatial autocorrelation indicated that quality of life data tends to cluster. A
positive geographically weighted correlation implied that increased quality of life corresponds
with increasing urban space membership. Further, a typology and quantification of the
occurrence of the defined types was made. Through this, it was found that the potential for a
high quality of life is in the intermediate spaces (suburbs) lying between urban and rural
spaces.
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Introduction

Quality of life. Quality of life (QoL) is a vast and difficult-to-
grasp concept in postmodern society due to its multi-
dimensionality and complexity. It is linked to human existence
and the meaning of life itself and to the search for the key factors
of being and understanding oneself (Ira and Murgas 2008). “To
try to live one’s life well” is an archetypal human desire, described
from ancient times (Murga$ and Klobu¢nik 2016), and docu-
mented through the principles of hedonism and eudaimonia (see
Fayers and Machin 2007; Diener and Suh 1997). Quality of life is
a multidisciplinary concept, as it touches on several disciplines
(mainly sociology, psychology, medicine, economics and geo-
graphy) and is discussed in various contexts. Each discipline,
therefore, views the quality of life from its perspective and attri-
butes different characteristics to it. Given the multidisciplinary
nature of the concept, its diversity can be highlighted, but pitfalls
arise when attempting to formulate key concepts and definitions
and when trying to anchor it unambiguously. According to Ira
and Murga$ (2008), “definitions of quality of life reflect varying
degrees of integrity in viewing human life”. In some cases, quality
of life is understood by answering the simple question “How good
is your life?” (University of Toronto 2003).

Emerson (1985) refers to the quality of life as “the satisfaction
of an individual’s values, goals, and needs by the use of his or her
attributes or the manner in which he or she conducts his or her
lifestyle”. For Meeberg (1993), quality of life means “a sense of
overall life satisfaction, which is determined by the mentally
aware individual’s assessment”, provided that “his or her living
conditions are in no way threatening to his or her life and are
adequate for the satisfaction of his or her basic needs”. Liu (1976)
composes the quality of life from economic, political, environ-
mental, health, educational, and social factors; including income,
housing quality and education level. According to Murgas$ and
Klobu¢nik (2016), it is a concept that aims to “grasp social and
economic reality”. They associate quality of life with the concept
of a “good life”, which they consider as its benchmark — thus,
quality of life assessment means the evaluation of how “good” life
is. For this paper, we grounded our research by adopting this
view.

According to Ira and Murga$ (2008), an immanent feature of
quality of life is its duality. Andrasko (2013) defines basic dualism
using the dimensions: objective (attempts to describe the actual
state of society and its environment) and subjective, which is
oriented to the attitude and opinion of the individuals. There is
no doubt about the existence of these dimensions — several
authors agree on this, despite different terminological labels (e.g.
Massam 2002; Pacione 2003; Macka et al. 2020), and this
dichotomy is generally accepted (Ira and Andrasko 2007).

The subjective dimension is determined through the collection
of each person’s subjective factors (opinions, attitudes, individual
value systems and empathy). Data describing the subjective
dimension are obtained, for example, based on a questionnaire
(primary data). The objective dimension is formed by “the
external, geographical environment in which a person lives his or
her life” (Murgas 2018). It is usually divided into social, economic
and environmental domains, which are populated by statistical
indicators. These can be collected by statistical surveys, censuses
or derived from geographical data. As the objective dimension of
quality of life is further explored in this study, its measurement
deserves more attention.

Due to concept abstraction, the objective quality of life cannot
be directly measured; therefore the approach of decomposition of
the concept into its measurable components and the different
processes involved in the formation of quality of life is generally
accepted. Measures representing the complex phenomena of the
quality of live can be in the form of aggregated datasets, such as
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an index or profile (see Rogerson 1995). The objective quality of
life consists of a set of domains that can be understood as the
main components that co-create the whole (Marans 2015). In
relation to indicators, domains are their sets, or aggregates
(Pacione 2003).

As Ira and Andrasko (2007) state, a prerequisite for the
application of geography in quality of life research is the belief
that “the level of quality of life varies not only from person to
person but also from place to place”. Despite the distinctness of
each individual’s living space, “there are certain ways of defining
territories where day-to-day human activities intersect and are
concentrated - e.g. research on the quality of life of people
inhabiting a specific territory”. A similar perspective is found in
Helburn (1982), who states that “quality of life is always more or
less related to a particular territory and tends to vary from place
to place”. The existence of a geographical dimension to quality of
life is pointed out by Massam (2002), Dissart and Deller (2000),
among others.

The specific conditions of the external geographical environ-
ment (demography, health, safety, environment) affect people
positively or negatively — thus, together with their personal well-
being, these conditions play a part in shaping people’s quality of
life (Helburn 1982; Pacione 2003; Veenhoven 2000). Related to
this, the concept of “livability” is sometimes used, representing a
comprehensive expression of the conditions of a place to live in.
Veenhoven (2006) in his fourfold matrix of four qualities of life
distinguishes “livability of the environment” (or simply “liva-
bility”) and “life-ability of the person”. From his statements, it is
possible to understand the term “livability” concerning the
environment, while “life-ability” in relation to a man. Livability is
the result of a combination of life chances and outer qualities.
Veenhoven (2014) defines livability as “the degree to which a
living environment fits the adaptive repertoire of a species”.
Applied to human society, it denotes the fit of institutional
arrangements with human needs and capacities. Liveability is also
investigated by Okulicz-Kozaryn (2013), who identifies it with the
objective dimension of quality of life. It follows that livability can
be seen in relation to any place — whether cities or villages. It is
evident that a favourable environment positively affects health
and, indirectly, the quality and length of a person’s life. This
implies that quality of life is a phenomenon with significant
spatial manifestation, dependent on the contextual determinants,
and thus, its spatial differentiation can be studied. Therefore,
some authors do not use the term “objective quality of life”, but
rather refer to the quality of place as an objective assessment (see
e.g. Florida 2002; Trip 2007; Murgas 2018).

There are different types of landscapes. From a sociological
perspective, the greatest differences can be observed between
urban and rural areas. Assuming that the objective quality of life
is shaped primarily by the quality of place, the quality of life must
be immanent to the disparity across urban and rural populations
- urban and rural spaces differ not only in the nature of
settlement and architecture but also in the prevailing livelihoods,
lifestyles and culture, as well as a variety of socio-economic
factors.

Rural and urban space. The definition of the city (or urban
space) is explored by several authors and public entities. How-
ever, their opinions on the concept of a city differ, both regionally
(also in relation to the importance and size of the settlement) and
in terms of their professional focus (urban planners, sociologists,
statisticians, lawyers).

One fundamental definition is from Ratzel (1882), who
identifies the city as “a dense concentration of people and houses,
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covering an area of considerable size and located at the junction
of important trade routes”. Mayer (1971) refers to a city as a place
where people meet, carry out their activities and return to with
daily regularity. Frey and Zimmer (2001) describe it as a
bounded, administratively defined, continuous urbanised area.
In the Czech environment, Chalupa and Tarabova (1990) define a
city as a settlement of a “non-agricultural character with certain
specific features”, which differs from a rural settlement mainly in
its functions (e.g. administrative and transport functions, public
services and amenities). According to Sykora (1993), urban space
is characterised by a high or higher population density, compact
and continuous development, and special demographic, occupa-
tional and social structures among the population, with a
concentration of administrative and service functions (over-
lapping beyond the urban area) and high internal differentiation
(diversity). The only non-descriptive, quantitative definition of a
city is based on the Czech Municipalities Act (Czech Republic
2000) — a municipality is a town/city if it “has at least 3000
inhabitants and if the President of the Chamber of Deputies so
determines after the opinion of the Government”.

The ambiguous definition of urban space introduces complica-
tions analogous to the definition of rural space. Taking into
consideration the Czech environment and the perception of a
rural landscape, the countryside or rural space can be defined as a
continuously delimited space that includes a natural landscape
and rural settlements. According to Perlin’s (1998) description,
rural space (simplified as countryside) is “a territory consisting of
a mosaic of settlements and the landscape between them”. Binek
(2007) adds that rural areas are “characterised by lower intensities
of socio-economic contacts and lower density of links between
the various entities that move in rural space”. Slepicka (1981)
defines rural space as the sum of forests, agricultural land, water
areas, suburbs, rural settlements, dirt roads and local roads.

Delimitation of urban and rural space. In addition to the lack of
a single and clear definition of rural and urban space, the situa-
tion is further complicated by mutual overlaps of the two spaces.
Due to the increasing intermingling of urban and rural char-
acteristics (e.g. caused by suburbanisation), the emergence of
intermediate space brings complications in determining the
threshold limits for a clear classification of an area into rural (or
urban) space.

Since a verbal description of rural characteristics is not
sufficient to answer the question “where does rural/urban space
begin and end?”, it is necessary to look for a clear and obvious
indicator to enable quantification. The problem of defining a
sharp boundary between urban and rural areas is also noted by
Binek (2007). He argues that if it is necessary to divide the
territory into urban and rural areas, the following issues need to
be decided:

o the identification of a critical settlement size boundary (i.e.,
the boundary between the largest rural and the smallest
urban settlement), which can be measured by the popula-
tion, or the comprehensive functional size of a settlement;

e the decision on the choice of the type of boundaries
separating urban and rural settlements (e.g. administrative
boundaries, boundaries based on urban features or on land-
use).

Paszto et al. (2016) make a similar point in this regard,
suggesting that determining the municipality membership of
urban and rural spaces is not a “trivial” task, primarily because of
the so-called rural-urban continuum (i.e., the blurred transition
from one type to the other, which is influenced by ongoing
suburbanization). However, the usual approach, in terms of input

indicators, uses two characteristics - total population and
population density. This is also because population data in
different units and levels are reliably available worldwide.

One internationally accepted methodology for defining rural
areas is the OECD methodology, which uses the proportion of the
population living in a certain area as the main criterion. If the
population density in an area under consideration is less than 150
inhabitants/km? (OECD 2006), the area is rural; otherwise, it is
designated as urban. At the regional level, rural space is divided
into three subgroups — predominantly rural, significantly rural,
and urban. In the revised OECD (2011) methodology, the former
significantly rural subgroup is referred to as intermediate space,
reflecting the intermediate spaces discussed above.

European Union Member States have adopted the OECD
definition for their use (e.g. national rural development
programmes), often modifying some of the parameters of the
methodology to fully reflect their regional heterogeneity. For
example, in the Czech Republic, the population density threshold
has been modified, reduced to 100 inhabitants/km? and
calculated at the level of the municipality with extended powers
(MEP; see Binek 2007 or Perlin 2009).

The study by Dijkstra and Poelman (2014) uses a population
grid with a resolution of 1km? to identify urban and rural areas.
The study builds on OECD methodology and was developed for
the European Commission, which is generally accepted for rural
and urban classifications. In the consecutive procedure, urban
cells are classified first (the population density of the respective
grid cell must be greater than or equal to 300 inhabitants/km? and
the sum of the population in the respective cell and the
surrounding cells of the same density must exceed 5000). Second,
this is followed by identifying rural cells (population density less
than 300 inhabitants/km?). A rural area is then defined as a
municipality that contains more than 50% of the cells classified as
rural. It is therefore clear that the authors increased the
population density threshold to twice the original level (i.e. from
the original OECD value of 150 inhabitants/km? to 300
inhabitants/km?2).

The definition of urban and rural space in the Czech Republic
is the subject of Perlin (2010), whose study divides municipalities
into three categories (distinctly rural, predominantly rural and
urban) according to population density and employment
structure. The definition of rural areas is also addressed in the
methodology of the Czech Statistical Office (CZSO 2008), where
the definition of rural areas is described in a total of eight variants
(for different values of population density and population). For
example, in the Rural Development Programme of the Czech
Republic (see Ministry of Agriculture of the Czech Republic
2007), the value of 2,000 inhabitants was used (a village with a
population of less than 2,000 is considered rural).

The common feature of a number of methodologies are the
method of delineation based on Boolean logic. Pészto et al. (2016)
argue that in this way, clearly defined but strict criteria (the choice
of one or two indicators) do not always reflect the real situation
and do not capture the issue of complex rural areas. On the other
hand, they appreciate the simplicity of the method, as well as the
availability and obtainability of the indicators themselves
(population, population density).

An alternative approach to the above is the fuzzy approach.
Fuzzy logic is a mathematical approach used to smooth sharp
transitions between two states so that one state transitions
gradually into the other. It has been used in a wide range of
scientific disciplines (Novak 1989; Zimmermann 2001), including
geosciences — and especially in questions of uncertainty in
geodata (Kubicek 2012; MacEachren et al. 2005).

The application of the fuzzy approach in determining the
membership of Czech municipalities in rural or urban spaces is
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discussed by Paszto et al. (2015, 2016). They intend to present an
alternative method of determining the municipality membership
that allows the capture of their transient characteristics more
appropriately (i.e. to determine the membership degree to one or
the other space) and thus remove the misleading rural-urban
dichotomy. Simplifying the landscape (metropolitan and large
cities, medium-sized cities, small towns, villages, open country-
side, wilderness) into just two categories of urban and rural is a
gross oversimplification, which is inappropriate as it fails to
reflect individual specific characteristics at this level. According
to Paszto et al. (2016), it is not essential to categorically label a
municipality as rural or urban, but to quantify the degree to
which a municipality belongs to a rural or urban space on a scale
of 0-1. It is also possible to assign a vague verbal label to the
fuzzy transitions considered (e.g. “urban”, “more urban”, or
“rural” and “more rural”), while at the same time still having
quantitative measure available. When comparing different
municipalities, as opposed to a dichotomous approach, it is thus
possible to claim that one municipality is more rural (or more
urban) than another. The fuzzy membership degree in the form
described in the above study is used and considered in the quality
of life assessment in urban and rural areas, which is the subject of
this paper.

Quality of life differentiation in urban and rural space
Studies of the spatial differentiation quality of life that simulta-
neously consider urban and rural spaces, and are carried out from
the municipal to the regional level, often use data and products
from national statistical offices (such as Bernini and Tampieri,
2017; Bertolini an Pagliacci, 2017; Székely 2006). Alternatively,
data is gained from government commissions and organisations
(Campanera and Higgins 2011) and specialised institutes
(Gerdtham and Johannesson 2001). European data at the level of
cohesion regions (Lenzi and Perucca 2018) and the level of
countries measured by GDP (Shucksmith et al. 2009; Serensen
2014) are usually used.

From an analytical point of view, it is possible to distinguish
between a group of studies using regression models (linear
regression, probit, logistic regression) on the one hand, and a
combination of different analytical approaches based on the
interaction of spatial and non-spatial analyses on the other hand.

In general, researchers tend to focus mainly on the subjective
dimension of quality of life, while studies of the objective
dimension are in the minority — it is specifically considered by
Bertolini and Pagliacci (2017), Campanera and Higgins (2011),
Ma et al. (2020) and Székely (2006).

Common criteria for defining urban and rural space are
population or population density (sometimes both). Some
authors leave the choice of space to the respondent (Shucksmith
et al, 2009) or are guided by the statutes of a municipality
(Székely 2006).

Bertolini & Pagliacci (2017) applied three ways of defining
urban and rural space (originally described by Mazziotta and
Pareto, 2016). The first is the Eurostat methodology based on the
population density criterion. The second is the multivariate
approach adopted by Camaioni et al. (2013), where a set of 24
variables (covering socio-demographic features, economic struc-
ture, land use, remoteness, e.g. based on distance to a larger
settlement) is subjected to principal component analysis (PCA).
Then, an ideal urban region is identified, which becomes the
benchmark to which the other regions’ statistical distance cal-
culations are related. The third way is through the concept of the
urban-rural continuum and applying fuzzy logic to a set of input
variables (agriculture, population density and land use) whose
output is a numerical value of the membership ranging from 0 to
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1 (value “0” means a completely urban space, value “1” means a
completely rural space; see Pagliacci, 2017).

A completely different perspective on how urban and rural
space is defined is provided by Ma et al. (2020). This approach
differs from other approaches in the concept of urban and rural
space as two systems, where the relevant quality of life and spe-
cific spatial features are defined at their level (by a specific choice
of indicators). Thus, it is not the traditional definition of quality
of life and rural/urban space at a global level and an examination
of their interrelationships across spaces.

Most reviewed studies using the subjective dimension have
found a higher quality of life in rural spaces (Bernini and
Tampieri 2017; Knight and Gunatilaka 2010; Serensen 2014;
Winters and Li 2017). In contrast, an objective quality of life
assessment leads to varying results. For instance, Bertolini and
Pagliacci (2017) and Campanera and Higgins (2011) pointed to a
higher objective quality of life in rural spaces, while Ma et al.
(2020) showed comparable levels across urban and rural spaces. It
should be noted, however, that these objective findings are always
firmly linked to the country or region under study. Both the
choice of the set of indicators and the very nature of the area
described (the degree of urbanisation, the level of civic amenities
and infrastructure, and the settlement structure) have a key
influence on results. Appendix 1 table provides more information
on the studies and their aspects.

Objectives

The previous chapter made a clear connection between the topics
under consideration. The authors’ efforts to compensate for the
lack of studies based on an objective assessment of quality of life
concerning urban and rural spaces resulted with the following set
of sub-objectives:

A. Choice of quality of life assessment approach by applying
objective expression as an aggregate index;

B. Choice of urban and rural space definition approach, with
respect to non-dichotomous expressions, an inclination to a
fuzzy approach;

C. Developing and implementing a methodological procedure
to assess the relationship between the quality of life and a
municipality’s membership in rural and urban spaces;

D. Critical evaluation of the key findings concerning the
geographical context of the analysed phenomena based on
the construction of a typology.

The main research questions are defined as follows:

1. To what extent does the quality of life of the Czech
population living in urban and rural spaces differ?

2. Is the quality of life higher in urban or rural spaces?

3. What is the position of the intermediate space in this respect?

The key to answering these questions will be the methodolo-
gical procedure presented and the interpretation of the results
from the analyses performed.

Data and methods

Data. Our construction of the quality of life index (Fig. 1) was
based on the approach of Murga$ and Klobu¢nik (2016) and their
Gold Standard of Quality of Life, which can be understood as a
benchmark for a good life (aspects considered are: desire to live,
living a long life, living in a complete family, having children,
being healthy, being educated, having a job, living in a healthy
environment and being a good person — see Murga$ and
Klobu¢nik 2016, p. 554). The quality of life index consists of 10
indicators (see Table 1). Unfortunately, the administrative reso-
lution of input indicators is inconsistent due to the lack of

| (2024)11:43 | https://doi.org/10.1057/541599-023-02423-1



ARTICLE

QUALITY OF LIFE
in the municipalities of Czechia (2018)

¥ Karlovy

(0)

QoL index (min. 3.99; max. 7.87)

B 6.30-6.82
I 6.83 and more

5.23 and less
5.24-5.83

Fig. 1 QoL index in municipalities of Czechia (based on Murgas and Klobué¢nik 2016).

Table 1 Overview of QoL index indicators.
No. QoL partial indicator Period Territorial Source
level

1 Suicides 2014-2018 Districts CZSO

2 Male life expectancy 2014-2018 Districts

3 Female life expectancy 2014-2018 Districts

4 Mortality 2014-2018 Municipalities

5 Birth rate 2014-2018 Municipalities

6 Divorce rate 2014-2018 Municipalities

7 Population with completed 2011 Municipalities
tertiary education

8 Unemployment rate 2014-2018 Municipalities

9 Emissions of solid 2013-2015 Districts CHMI
pollutants, SO,, NO,, CO,
VOC, NH3

10  Generativity (proportion of 2015 Regions IHIS
blood donors) CR

availability of the input data. The data were obtained from the
Czech Statistical Office (CZSO), the Czech Hydrometeorological
Institute (CHMI) and the Institute of Health Information and
Statistics of the Czech Republic (IHIS CR). The vast majority of
indicators reflect a 5-year period (ie. they were created as
averages for the respective indicators over five consecutive years;
the authors of the original index explicitly give the condition of
5-year averages), the exceptions being the population with com-
pleted tertiary education (monitored with a 10-year periodicity
through the population census), the emission balance and gen-
erativity. In the case of the emission balance, only the period
2013-2015 is included because since 2016 the CHMI publishes
data only at the regional level (at a higher administrative level).
Information on blood donors is published in the Reports on the
activities of healthcare facilities in transfusion services in the
Czech Republic. However, the relevant information could not be
found after 2015.

The dataset of municipalities’ degree of membership of
urban and rural spaces (Fig. 2) was adopted from Paszto et al.
(2015, 2016). Based on this, a distinction can then be made
between municipalities showing the characteristics of a purely

rural space (the membership degree of a rural space is equal to
1), an intermediate space (i.e. municipalities with a value
around 0.5 can be considered as membership of an
intermediate, suburban, space) and a purely urban space
(where the membership degree of a rural space is equal to 0).
Thus, when comparing different municipalities with each
other, in contrast to the dichotomous approach, it is possible
to claim that one municipality is more rural (or more urban)
than another.

Methods

After choosing the approach to the quality of life assessment (sub-
objective A) and urban and rural space definition approach (B)
comes the design and implementation of the methodological
procedure, addressed under sub-objective C.

First, graphical and statistical methods have been used to assess
the character of the input data. Given the finding that all the main
variables do not show normal distributions (Kolmogorov-Smir-
nov test), non-parametric methods independent of the distribu-
tion of the data set are applied in our research.

The quality of life index was standardized to range between
0-10 (i.e, worst-best) through min-max normalization. In the
case of urban-rural municipality membership, two new variables
for the membership scale of 0-1 were created (“0” means absolute
non-belonging to the specific space, “1” means absolute belonging
to the specific space). The resulting value of the degree of
membership of urban space is complementary to the degree of
membership of rural space.

The spatial analysis started with the evaluation of spatial
autocorrelation. The purpose is to explain the dependence of
the occurrence of any values in space on the occurrence of the
same phenomena in the vicinity (the null hypothesis expects a
random distribution of values; the alternative points to the
clustering of similar values in space). First, the global Moran’s I
(Cliff and Ord 1973) for the quality of life index and the
municipality membership of urban and rural space was calcu-
lated. A significant positive spatial autocorrelation indicates the
occurrence of similar neighbouring values, while a significant
negative value indicates the dispersion of values over a given
distance. A value close to zero indicates no spatial auto-
correlation. Subsequently, local Moran’s I (LISA) was
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MUNICIPALITY MEMBERSHIP
of urban and rural space in Czechia (2019)

Fig. 2 Membership of the Czech municipalities to urban and rural space.

calculated, and specific spatial clusters were identified. A dif-
ferent sensitivity of autocorrelation was controlled by the
bandwidth parameter settings. The k-nearest neighbours option
was implemented, and different ranges were tested in the form
of a vector of 50, 75, 100, 125, 150, 175, 200, 300, 400, 600, and
1,000 neighbours. The definition of clusters corresponds to a
significance level of a =0.05, with False Discovery Rate cor-
rection applied. Based on the LISA outputs, it is possible to
distinguish four categories of clusters:

o low-low (spatial concentration of low values);

e low-high (low value surrounded by high values — spatial
outlier);

e high-low (high value surrounded by low values — spatial
outlier);

e high-high (spatial concentration of high values).

In order to answer the defined research questions, inter-
relationships were examined, specifically using Spearman’s cor-
relation. Since the spatial autocorrelation is present in the data,
the non-stationarity of the relationships between the main indi-
cators was examined using the geographically weighted correla-
tion as proposed by Kalogirou (2012), using a tricube kernel
function and a specific bandwidth (in R using the gwss package).
As in the case of spatial autocorrelation, the effect of the band-
width parameter on the resulting correlation coefficient has been
thoroughly investigated. An adaptive kernel with the bandwidth
of 25, 50, 75, 100, 125, 150, 175, 200, 300, 400, 600 and 1000 k-
nearest neighbours has been tested. Two bandwidth values were
chosen for further interpretation — first, a band of 100 neigh-
bours to capture more precisely local relationships (correspond-
ing with the regional scope), and second, a band of 400
neighbours to capture the main spatial trends among the inves-
tigated phenomena. Interpretation of the resulting correlation
coefficient was then carried out by the approach of de Vaus
(2002), and with the generalization of the Spearman correlation
coefficients of Yan et al. (2019) - the absolute coefficient values
higher than 0.20 were considered meaningful. The definition of
areas of correlation corresponds to a significance level of a = 0.05.

Finally, a typology (based on bivariate mapping) was con-
structed to classify the municipalities of the Czech Republic into
groups of elements according to the similarity of their char-
acteristics in relation to the main phenomena. Three categories of
quality of life have been distinguished (low, medium and high

ruralarea  Degree of membership yrban area

10 09 08 07 06 05 04 03 02 01 00 ofruralspace
00 01 02 03 04 05 06 07 08 0.9 1.0 of urban space

B wnavailable data

quality of life levels) based on the division of continuous variables
using the method of natural breaks into three intervals. The
resulting groups are characterized by minimal within-group dif-
ferentiation and, at the same time, by the greatest possible dif-
ferences between the groups. The municipality membership of
urban and rural space was also divided into three categories - the
rather rural to rural space is delimited by an interval of 0.0-0.4 of
a degree of membership of urban space; the intermediate space is
given by the interval of 0.4-0.6 and rather urban to urban space
was defined by an interval of 0.6-1.0. These essential individual
categories for the typology design are listed in Table 2.

Results

The critical evaluation of the key findings regarding the geo-
graphical context of the analysed phenomena (i.e. sub-objective
D) was based on the performed analytical outputs (inter-
relationships, spatial autocorrelation, geographically weighted
correlation and typology) following the objectives and presented
methodology.

Interrelationships. On the global level, there is no significant
relationship between quality of life and urban/rural membership.
The statistically insignificant correlation coefficient (with a value
of 0.04) suggests that the global perspective seems insufficient,
and the relationship between these two might only be observed
on a local scale using the geographically weighted correlation
method.

The relationships between partial indicators were further
assessed at the global level. The correlation matrix displaying
the values of the Spearman correlation coefficient at the level of
individual phenomena and the whole integrated set is presented
in Fig. 3. For example, higher values of the coefficient are
observed for the population with completed tertiary education in
pairs with each of the following: completed dwellings (0.37),
population (0.31), share of urbanised area in the total area of the
municipality (0.31). Indicators are mostly connected to urban
settings, supporting the hypothesis that more educated people live
and work in towns and cities, at least in the Czech context.

Spatial autocorrelation. In the case of the quality of life index,
the global Moran’s I reached a value of 0.78. At the significance
level o = 0.01, it can be concluded that the data indicates positive
spatial autocorrelation (e.g. clustering of similar values).
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Table 2 Defined categories of main phenomena.

Normalised QoL index

Municipality membership

of rural space

of urban space

Interval

QoL level

Interval

Space type
Interval

(0;1)

(1;2)

(2;3)

(3;4.7)

low

(0;0.1)

(0.9; 1)

(0.1;0.2)

(0.8;0.9)

(0.2;0.3)

rather urban to urban
(0.7;0.8)

(0.3;0.4)

(0,6;0,7)

(4.7; 5)

(5; 6.48)

medium

(0.4;0.5)

(0.5;0.6)

(0.5; 0.6)

intermediate
(0.4;0.5)

(6.48;7)

(7;8)

(8;9)

(9;10)

high

(0.6;0.7)

(0.3;0.4)

(0.7;0.8)

(0.2;0.3)

(0.8; 0.9)

rather rural to rural
(0.1;0.2)

(0.9;1)

(0;0.1)

Suicides

Female life expectancy

Mortality

Population with completed tertiary education

-0.35 -0.31 046 -0.05 0.06 -0.02 0.2 -0.05 O

-0.09 0.08 -0.13 0.15 -0.14 -0.18 0.1 |-0.96 0.02 0.24 0.1 -0.91 -0.07 0.03

Birth rate

Divorce rate 0.1 004 0.14 -0.08/ 05 0.21 -0.18 0.14 0.09 -0.18 0.2

Unemploymentrate  -0.01 -0.03| 0.27 0.14 -0.24 -0.2 -0.15 0.1 0.06

Emissions -0.34/ 0.11 0.13 -0.03 0.1 0.12 -0.17 0.24

Generativity

Population

Population per built-up area -0.23 0.26 0.08 -0.36 0.42

-0.15 -0.13 -0.2 0.09 -0.07 0.

044 0.08 -0.03 0.05 -0.05/ 047 0.12 = 0.2 0.24 -0.13 0.06

.34| 023 0.07 -0.12 -0.08 -0.05 -0.91 0.05

Male life expectancy .-0.13 0.11 -0.04 0.15 -0.32 -0.02 -0.07|-0.43 -0.07 0.16 0.2 0.1 -0.15 0.3 0.8

06 (-0.44 -0.26 = -0.33 -0.22 0.2 -0.15

-0.15 0.11 -0.02/0.31 0.38 0.3 0.37 0.14 -0.33 0.31 r 02

044 003 001 -013-0.12 & = L 02

) 023 T -0.24 0.48

Proportion of dwellings in detached houses

per permanently occupied dwellings 0.1 0.11 -0.06 -0.14

-0.6

[0 Quality of life indicators

[ Indicators for determining membership of urban/rural space
No statistical significance

Fig. 3 Correlation matrix integrating QoL indicators and indicators for determ

The local Moran’s statistics (LISA) calculated for different
bandwidth parameters are presented in Fig. 4. As the number of
neighbours increases, the pattern in areas of low and high quality
of life remains more or less unchanged, which is evidence of a

Completed dwellings 0.4 -0.31 0.15
Population change -0.21 0.07 -0.8

Road distance from the regional city -0.38
-1

ining the municipality membership of rural and urban space.

robust spatial trend. With an increasing number of neighbours,
the areas of spatial outliers increase and are smoothed out.

For a more specific interpretation, a bandwidth of 100
neighbours was chosen to capture the regional perspective of
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EFFECT OF BANDWITH (NUMBER OF NEIGHBOURS)
ON SPATIAL AUTOCORRELATION
QoL index

25 neighbours

0 100

Spatial autocorrelation type
l:| not significant (95% confidence interval)
I ow-high I high-low

low—low high-high

50 neighbours

400 neighbours

200 km

|

Fig. 4 Hot/cold spots of QoL as an output of LISA (effect of bandwidth — number of neighbours).

the analysis. Areas of low quality of life cover most of the Karlovy
Vary, Usti nad Labem, and Liberec regions, located in the north-
west. A contiguous belt of low values surrounds the capital. The
last significant cluster of low values is located in the northeast
part of the country, the Moravia-Silesia region. These locations
are well-known as deprived areas with significant economic and
social problems. Alternatively, areas with a high level of quality of
life include the territory of Prague and the regions of Hradec
Kralove, Pardubice, Vyso¢ina, Southern Moravia, Zlin, and the
Pilsen and Olomouc regions; mostly regions in the central and
south-east part of the country (with exceptions in the Prague and
Pilsen region). Furthermore, spatial outliers were identified and
were fragmented throughout the Czech Republic. In most cases,
the areas classified as outliers represent the contact areas between
the high and low-value areas. Territories of high quality of life

8

surrounded by low values are registered, for example, in the
Moravian-Silesian Region (north-east of Czechia), on the
periphery of the Pilsen Region and around Prague.

Spatial autocorrelation was also examined for the second of the
main phenomena. In the case of the municipality membership of
rural and urban spaces, the global Moran’s I criterion was 0.25,
i.e. the degree of clustering is much lower than in the case of
quality of life. The LISA showed the (expected) core areas of
larger regional cities (Prague, Brno, Ostrava; Appendix 2) and the
heterogeneous settlement pattern of the Czech Republic.

Geographically weighted correlation. Testing the geographically
weighted correlation between quality of life and membership of
urban space showed significant sensitivity to the setting of
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EFFECT OF BANDWIDTH (NUMBER OF NEIGHBOURS)
ON GEOGRAPHICALLY WEIGHTED CORRELATION
QoL index and municipality membership of urban space

25 neighbours

200 neighbours

0 100

e

Spearman's correlation coefficient

EEN | [ e

-1 -08 -06 -04 -02 02 04 06 08 1

- unavailable data
50 neighbours

1000 neighbours

200 km

Fig. 5 Effect of bandwidth (number of neighbours) on the Geographically weighted correlation.

parameters describing the conceptualisation of spatial relation-
ships. Depending on the settings of the neighbourhood, the spatial
non-stationarity of the investigated correlation is captured in
variable detail. Fig. 5 confirms that when a smaller number of
neighbours (smaller bandwidth) are selected, the areas of statisti-
cally significant correlation become smaller and fragmented. When
neighbours increase, these areas become more continuous and
capture the main spatial trend. There is also a decrease in absolute
values of the correlation coefficients as the number of neighbours
increases — almost perfect and strong correlations (typical for
fragmented areas due to low number of neighbours) turn into low,
medium and significant correlations (larger continuous ranges),
and provide a smoothed-out view of the spatial trend. In general,
negative correlation is observed more with a smaller number of
neighbours, and it disappears with increasing bandwidth.

For interpretation purposes, we chose a setting with 100
neighbours, which we consider a reasonable compromise — the
areas of statistically significant correlation of the observed
phenomena are not too fragmented, and at the same time, the
correlation coefficient is not too low due to excessive smoothing.

A positive relationship between the quality of life index and
membership of urban space (Fig. 6) has been mainly found in the
core areas of regional cities such as Prague, Brno, Plzen,
Olomouc, Ceské Budé&jovice, Pardubice and Zlin. In the south-
eastern part of the country, the areas of positive correlation are
more continuous, while in the rest of the country, they are more
like isolated islands around major cities. The negative correlation
occurs to a much-reduced extent, most significantly in the
northeast (around the third biggest city, Ostrava) and in minor
quantities in the northwest of the country.
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GEOGRAPHICALLY WEIGHTED S
CORRELATION &
QoL index and municipality
membership of urban space
(band of 100 neighbours)

‘Usn’ nad Labem

& Y Karlovy
U Vary

o

Praha

-

N
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© N

Spearman's correlation coefficient
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Fig. 6 Geographically weighted Spearman’s correlation (band of 100 neighbours).

TYPOLOGY OF MUNICIPALITIES OF CZECHIA

according to the quality of life level and membership of the rural/urban space

O i

Q regional city

—— region boundary

high

medium

r

Quality of life

g

rather rural
to rural
intermediate
rather urban
to urban

Membership
of rurallurban
space

I unavailable data

Fig. 7 Typology of municipalities of Czechia according to QoL level and membership of rural/urban space.

When the quality of life is assessed in relation to the rural space
(instead of the urban space), it is sufficient to replace the signs of
the correlation coefficient with their opposites. The absolute
tightness of the relationship and the spatial distribution remain
the same.

We conclude that a positive correlation between the quality of life
index and urban space membership in many locations across
Czechia points to a higher quality of life in more urban to urban
spaces — as membership of urban space increases, the value of the
quality of life index increases. Some notable exceptions are the areas
of Ostrava (north-east part of Czechia), the south-western area of
the Karlovy Vary Region (the most western part of the country),
and smaller to medium-sized areas in the Usti nad Labem and
Liberec Region (north-west part of the country), where the
relationship is the opposite — the value of the quality of life index
decreases with increasing membership of urban space. Again, this
supports the fact that specifically these regions are considered to be
a deprived part of the country with major structural problems.

We note, however, that any values of correlation coefficients are
not reached directly in the centres of core areas (larger cities) but
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must always be related to the context of their surroundings (by the
nature of the method used, e.g. the defined 100 nearest neighbours).
That raises the question/hypothesis of whether a high quality of life
is not dominated by so-called intermediate spaces with a slight
tendency to belong to urban spaces (ie. the suburbs).

Typology. The typology of Czech Republic municipalities
according to the quality of life and membership of an urban/rural
space is presented on the map in Fig. 7.

A high level of quality of life is typical in the Hradec Kralové
Region, Prague, Brno, Plzeii, Olomouc, Ceské Budéjovice, Pardu-
bice and Zlin — both in their urban areas and in their hinterlands.
The sharp transitions between the Hradec Kralové and Pardubice
regions and their surroundings are due to a favourable combination
of quality of life indicators — particularly, a favourable emission
balance, the highest proportion of blood donors and low mortality,
divorce and unemployment rates. Low quality of life is typical for
the Karlovy Vary Region, the Usti nad Labem Region, a large part
of the Liberec Region, the Moravian-Silesian Region and the
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Table 3 Overview of typology types and their frequencies.
Type Municipalities Population (2018) Area
Count in % Count in % Area in %
(in km2)

Qol low, 1209 19.4 625,304 5.9 15,866 20.4
S rather rural to rural
Qol low, 161 2.6 227,021 2.1 2492 3.2
S intermediate
Qol low, 145 2.3 2,204,362 20.8 4726 6.1
S rather urban to urban
QoL medium, 2822 45.2 1,331,781 12.6 29,470 37.8
S rather rural to rural
QoL medium, 233 3.7 363,833 3.4 3524 45
S intermediate
QoL medium, 214 3.4 1,835,175 17.3 6823 8.8
S rather urban to urban
Qol high, 107 17.7 529,563 5.0 9139 1.7
S rather rural to rural
Qol high, 203 3.2 244,589 23 1404 1.8
S intermediate
Qol high, 154 25 3,246,894 30.6 4455 57
S rather urban to urban
Total 6248 100.0 10,608,522 100.0 77,898 100.0

8

% Rather urban to urban 145 214 154

c

g

3

T

2 Intermediate 161 233 203

k)

2

5

3

£ Rather rural to rural 1,209 2,822 1,107
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Quality of life
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Fig. 8 Graphical comparison of QoL levels in individual spaces.

periphery of the Central Bohemian Region. At this point, it is worth
noting that four regions show a high level of inter-heterogeneity
based on the typology. These are the Central Bohemian Region, the
South Bohemian Region, the Moravian-Silesian Region, and the
Olomouc Region. This heterogeneity manifests itself in various
combinations of high to low quality of life and rural/urban
membership. For two regions (the South Bohemian Region and the
Olomouc Region), a sudden change in the relationship is seen
towards the borders. The Central Bohemian Region reflects the
main “out-of-Prague” settlement directions (in terms of good
quality of life and the urban nature of the municipalities), while the
trend in the Moravian-Silesian Region changes from low values of
both phenomena in the west to a relatively evenly dispersed good
quality of life in both rural and urban areas (central part of the
region), and to low quality of life in a more urban environment
(which is structurally problematic — economically and socially).
Table 3 shows the number of municipalities classified in each
type and the frequency in relation to population and area (space
abbreviated as “S”). Considering the population, the largest part

of the population comes under the high quality of life and rather
urban to urban space (3.25 million inhabitants, almost 31% of the
total area). The second and third largest groups are: the low
quality of life and rather urban to urban space (2.2 million
inhabitants, approximately 21%) and the medium quality of life
and the same kind of space (1.84 million inhabitants, 17.3%).
Over 1.3 million inhabitants (i.e. more than 12% of the total area)
live in areas of a medium quality of life and rather rural to rural
space. Conversely, the quality of life in the intermediate spaces
has the smallest part of the population. In the case of the low
quality of life type, that is about 230 thousand inhabitants (more
than 2%), the high quality of life covers almost 245 thousand
inhabitants (2.3%), and the medium quality of life in intermediate
space includes 364 thousand inhabitants (3.4%).

By calculating the proportions of individual quality of life levels
in the defined spaces, it was finally determined which quality of
life level dominates (is the most frequent) in the individual
spaces. As the graph in Fig. 8 shows, in the more urban to urban
spaces the medium level of quality of life prevails (42% share),
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with the high and low levels being similar (both around 30%). In
the intermediate space, the medium level prevails again, but the
high level increases slightly. The low level of quality of life reaches
a comparable amount as in the case of the previous space. The
rather rural to rural space accounts for more than half of the
medium quality of life, which is predominant here (the
percentages of high and low quality of life are around 20%).

Discussion

The presented quality of life index, as an updated version of the
index devised by Murga$ and Klobu¢nik (2016), meets the ori-
ginal methodological criteria and describes the period 2014-2018
(compared to the originally described period 2001-2011). How-
ever, in its construction, we faced the following obstacles, which
were the result of a lack of availability of data in the required
timeframe and an insufficient level of detail in the data:

e Data on the population with completed tertiary education
in the Czech Republic are collected only through the census
conducted by the Czech Statistical Office once every ten
years. It was, therefore, necessary to include older data
from 2011 in the index, as the results of the census of 2021
were not available at the time of the index’s construction.

e Data on blood donors (generativity indicator) published in
the reports on the activities of health facilities in the field of
blood transfusion services in the Czech Republic are not
available for the years 2014 and 2016-2018. The same
complications in constructing the index were probably
faced by Murga§ and Klobu¢nik (2016), who only
recovered data for the years 2007, 2009 and 2011 from
the period 2001-2011.

e Since 2016, the Czech Hydrometeorological Institute has
published downloadable data on the emission balance, but
only at the regional level, whereas before 2016, it also
presented it at the (necessary) district level. Our con-
structed index, therefore, only considers the period
2013-2015.

However, despite the above, the presented quality of life
assessment is sufficient and fulfils the purpose for which it was
carried out. Furthermore, other studies are focusing on quality of
life assessment. One could be the quality of life index proposed by
Median and the Aspen Institute research agencies (Prokop 2018)
or by Mackau et al. (2023). Another direction for future research
could be to validate the robustness of the findings through dif-
ferent approaches to quality of life assessment.

The choice of input indicators can be the subject of discussion
— not only in terms of their availability and spatial and temporal
resolution, but also their relevance and relationship to the topic
under study. Also, for this reason, we have tried not to complicate
this step further and have not included additional variables.
Therefore, in the case of quality of life, we have decided to choose
one specific assessment approach on which we built methodology.
However, we are fully aware that this approach represents one of
many points of view. On the other hand, it is necessary to realize
that different authors see the concept of quality of life through a
different lens — both on understanding the term “quality of life”
itself and on the way of assessing it. To this, Liu (1976) comments
that there exists as many quality of life definitions as researchers
dealing with this issue.

The parameterization of the spatial methods is always a subject
for discussion — in particular, the question of the definition of
spatial relationship in cases of spatial autocorrelation and geo-
graphically weighted correlation. As already indicated, testing
both methods showed a significant sensitivity to the setting of
parameters  describing the conceptualization of spatial

12

relationships. In the case of geographically weighted correlations,
the optimal number of 100 neighbours, which resulted from
extensive testing, was chosen as a compromise solution to
maintain the tightness of the relationships between the observed
phenomena at a high level while allowing easier spatial inter-
pretability. For spatial autocorrelation analysis, this optimum also
provided homogenous and easily interpretable spatial clusters. It
should be noted that the term neighbourhood and its perception
are, to some extent, an individual matter. It is, of course, possible
to use automatic optimization methods to select the numerically
most appropriate parameter. In many cases, however, it is pre-
ferable to select the parameters by expert determination with the
targeted detail of the analysis. As demonstrated in the Results
chapter, in our case, the analysis outputs are quite robust, and
they maintain an overall spatial trend that is only altered by
changing the level of detail.

The study of the spatial differentiation of the quality of life in
urban and rural spaces, using a fuzzy approach for their defini-
tion, can be described as rarely seen and almost unique in the
Czech environment. Existing studies concerned with the objective
dimension of quality of life are less frequent than studies of the
subjective dimension. At the same time, they look at the quality of
life in urban and rural environments separately or define such
spaces according to traditional criteria (population, population
density, state of the municipality). The fuzzy approach allowed us
to consider both aspects and, in addition, to add the aspect of
intermediate space.

Finally, it is regrettable that most quality of life assessments in
the Czech Republic are one-offs, where the relevant index is not
updated after the publication of the study, and thus their use-
fulness for potential analyses decreases every year. One exception
is the quality of life assessment Obce v datech — Municipalities in
Data (2022), published continuously since 2018. However, this
approach was not used in our analyses due to the sub-indicators’
absence (openness), and the data’s spatial level was inadequate
(MEP; municipality with extended powers).

We believe and demonstrate that the presented quality of life
assessment in urban, intermediate and rural spaces is universal,
generally valid, and replicated by other upcoming studies. Simply
put, it is possible to replace the quality of life assessment with
another one, i.e., one that will correspond to the specifics and
intention of the researcher.

The fact that the indicators entered into the construction of
the quality of life index are objective in nature also deserves a
separate discussion. Indeed, quality of life is a very individual
and subjective matter. However, it is almost impossible to
obtain a valid and relevant sample of subjective feelings from
the inhabitants of the regions. Thus, for quantitative spatial
analyses characterizing relationships over the whole country
(and thus not just idiographically in selected parts), the only
option is to use “bulk” datasets from censuses or other statis-
tical or spatial datasets.

Conclusion
The main goal of this paper was to present a methodology for
objectively assessing the relationship between the phenomena of
quality of life and the municipality membership of rural and
urban space.

The introductory part of the paper was devoted to the complex
issue of the concept of quality of life regarding its characteristic
features and its geographical aspects. To the latter, attention has
been drawn to rural and urban space definitions. Existing
approaches regarding their definition were also presented -
including the fuzzy approach and its application in defining the
spaces under consideration and as a counterpoint (alternative) to
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the classical dichotomous approach of urban versus rural. In the
“Quality of life differentiation in urban and rural space” chapter, a
clear connection of the topics under consideration was made,
namely the presentation of already implemented studies into the
spatial differentiation of quality of life in urban and rural space.
Selected aspects from this wide field of studies have been sum-
marised in the attached structured tabular overview.

The basis for the presented study was our quality of life
assessment and an updated form of the dataset of membership of
Czech municipalities of urban and rural space from the study by
Paszto et al. (2015, 2016) — sub-objectives A and B were thus
fulfilled. One indisputable advantage is the use of a fuzzy
approach in determining the membership degree of munici-
palities in rural and urban space, which allowed us — in addition
to the traditional aspects (quality of urban and rural life) — to
add the aspect of intermediate space.

Within the exploratory non-spatial analysis, attention was paid
to examining the links between the main phenomena and to a
deeper examination of the interrelationships at the level of the
indicators of the main phenomena and across all the indicators
considered. Local relationships were examined due to the absence
of a significant global relationship between the main phenomena.
Sub-objective C was fully met.

The existence of a positive geographically weighted correlation
of the main phenomena indicated that an increase in quality of life
went with increasing urban space membership — this is also the
answer to the second research question of the paper, whether
quality of life is higher in urban or rural spaces, the answer to
which was proved by the analysis results. However, there were also
exceptions where this dependence is contradictory. Concerning
the spatial behaviour of the geographically weighted correlation, it
was also found that the highest absolute values of the correlation
coefficient were generally not achieved in the centres of the core
areas (i.e. larger cities) but in their surroundings (in the suburbs)
— which induced the third research question regarding the pre-
dominance of high quality of life in intermediate spaces.

Based on the calculation of the proportions of each level of
quality of life at the level of the defined spaces, it was found that
the potential for a high level of quality of life is in the inter-
mediate spaces - for their combination of favourable urban and
rural characteristics (third research question answered). Thus, the
first research question is answered as the expressed (in)coherence
of the spatial pattern of the geographically weighted correlation
was confirmed. Given that the second largest proportion of high
quality of life levels is concentrated in cities, it can be assumed
that over time, the potential for high quality of life is shifting from
cities through the suburbs to their immediate surroundings.

In conclusion, the presented study has provided answers to
research questions 1-3 and insight into spatial differentiation of
quality of life in the (Czech) geographical context, with a special
focus on the rural-urban continuum. Even the last sub-objective (D)
was also fulfilled. This paper can serve as a potential methodology
for studying the spatial differentiation of quality of life in the urban
and rural spaces of any state, territory or region. To our knowledge,
our methodological approach is highly innovative. In similar stu-
dies, it has never been used in research on the relationship between
quality of life and urban/rural space membership. The study of the
spatial differentiation of quality of life can be described as a little-
noticed undertaking unique in the Czech environment.

Data availability

The datasets generated during and/or analysed during the current
study are available from the corresponding author on reasonable
request.
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