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Abstract: Citizens are beginning to play a key role in the development of the smart city concept,
providing a wealth of information for the sustainable development of cities. For this research, we
planned and conducted empirical studies to examine the areas influencing the quality of life from the
point of view of municipalities. A questionnaire form was developed and a survey was conducted
on a sample of 84 municipal offices in Poland. We tabulated, statistically processed and analysed
the results and thoroughly investigated the areas influencing the quality of life, their impact and
importance. We determined which areas of the city are included in municipal research and checked
whether there was a need to expand these areas. We found that the people responsible for research
in municipal offices are aware that the quality of life is influenced by many areas and conditions.
However, these people only choose selected areas for research and have a problem with indicating
what can be extended to them. At the end of the article, the limitations of the conducted research are
indicated and the directions for further research are proposed.

Keywords: quality of life areas; municipal office; surveys; sustainable development; smart city

1. Introduction

The smart city concept is constantly developing and evolving. The development of
the concept also affects the definitions of a smart city. Currently, a city can be considered
smart when it undertakes investments in human and social capital and infrastructure
(transportation, information and communication technologies) for sustainable economic
development and high quality of life, with wise use of natural resources and instruments
of participatory democracy [1,2]. There are three basic stages in the development of the
smart city concept [3–5]. In successive stages of development, emphasis is placed on
selected aspects of city activities. Currently, citizens are starting to play a key role in
the development of cities. It is the citizens who should provide information, take an
active part in development and co-create their city [1,2]. Nowadays, it is believed that the
human factor in the smart city concept is more important than the technological factor [6].
Appropriate use of human and social capital has to lead to the sustainable development
of cities. Generally, sustainable development can be viewed as the idea or concept of
development that meets the needs of the modern generation without compromising the
ability of future generations to meet their own needs [7]. There have been many definitions
of sustainable development and attempts to define the meaning of this term [8–14]. The
city as a unit—composed of many different elements, between which there are various
types of relationships, functioning in a specific area, in a specific environment—should be
treated as a dynamic, functional whole, and therefore, as a territorial social system [15].
Thus, the city requires a different approach to the issue of sustainable development, namely
an integrated approach, including the social, economic and ecological dimensions, often
additionally taking into account spatial and institutional aspects [16–18]. The essence of
the concept of the territorial social system, especially useful in relation to the city, is the
effective control of the territory by the residents who live there, which is also a necessary
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condition for sustainable development [15]. The planning of sustainable city development
requires a thorough knowledge of individual elements of the city system and the network
of relations between them, adopting assumptions and goals leading to achieving a balance
in the city, as well as adjusting these assumptions to local conditions. For these reasons,
it is not possible to directly replicate even the most successful solutions taken from other
geographical, natural, political and socio-economic realities. It is necessary to obtain a
variety of information from the city level, with particular emphasis on information from
residents living in a given area. Many factors and conditions influence the city’s sustainable
development. Multi-criteria smart city models try to describe these phenomena. One of
the most popular models is the multi-criteria Smart City Model [19]. In this model, six
basic areas are distinguished: smart economy, smart mobility, smart governance, smart
environment, smart people and smart living, all of which influence each other and are
expected to lead to sustainable development. Complex relationships and interactions take
place between these areas [20–22]. Many authors emphasise the need to collect various
data that can be used for the sustainable development of the city [23–26]. The results of
research on European projects [27] also draw attention to this. Quality of life surveys are
an important source of obtaining information from residents. There is little information in
the literature on quality of life research and the use of this information to make decisions in
various areas of city activity. There is a clear cognitive gap regarding obtaining information
from residents and using it for the sustainable development of the city. Thus, we developed
a concept for a comprehensive study of how cities understand and research the quality
of life of their residents and use this information for sustainable development [28]. This
research represents a completely new approach to collecting information from residents.
So far, quality of life surveys have only been used to determine the satisfaction of residents,
assess the achievements of city authorities and to possibly collect data needed to calculate
indicators [29–31]. Here, we propose a new way of conducting research that will provide
information on how municipal offices carry out this research and how they use the obtained
information for the purposes of sustainable development. The proposed research consists
of three phases. The first phase is to define how municipal offices understand the areas
influencing the quality of life and to what extent they use these areas for research carried
out in their area. The first phase of the research, therefore, addresses the issue of data
collection by the city office. The aim of this phase of the research is to find out whether city
halls are able to collect data from different areas of activity so that it can be used for city
development at a later time. The results of the first phase of the research will be presented
in this study. In the second phase of the research, it is planned to investigate how cities
analyse and process the data obtained from the quality of life survey in order to prepare
them for use for sustainable development. In the third phase of the research, it is planned
to determine which data obtained from the quality of life survey are used to make decisions
and actions for the sustainable development of the city.

The aim of the study is to examine the areas influencing the quality of life from the
point of view of municipalities. Thus, the idea is to learn how city halls interpret areas
that are potential data sources and how these areas are used in the office’s quality of life
surveys of residents. Gathering this information will allow us to determine whether city
halls are able to obtain data from different areas of activity, which, in the long run, could be
used for the needs of sustainable city development. The research was conducted on the
whole population of cities located in Poland with a population over 50,000. The objects of
the research are municipal offices. The following research questions were formulated:

Q1: How do cities perceive the areas influencing the quality of life and their importance?
Q2: In what areas do cities conduct quality of life research and do they see the need to

expand them?
Q3: What are the relationships between the areas influencing the quality of life, their

importance, the areas covered by the research (consideration) and the areas which
should be expanded upon in the research (extensibility)?
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2. Literature Review

For decades, quality of life has been a subject of interest in many fields of science,
including sociology, economics, medicine, psychology, philosophy, ethics and management
sciences [32–43].

Quality of life is a complex concept that is difficult to define, encompassing many
aspects and elements that influence and interact with each other. The multifaceted nature
of the quality of life has resulted in a number of interpretations and definitions of this term,
which partially change over time [29,40–49]. The complexity of the concept of quality of
life directly results from its division into subjective (qualitative, non-measurable) factors,
individually assessed from the perspective of the individual, and objective (quantitative,
measurable) factors, giving a picture of the economic situation on the basis of ‘hard’
indicators [50–52]. They are considered in terms of welfare, standard of living (in an
objective, measurable sense) and well-being, quality of life (in a subjective and qualitative
sense) [53–55]. The division of the quality of life into these basic areas, together with their
definition in two approaches: subjective and objective, is presented in the model developed
by E. Allardt [56]. Objective and subjective, internal and external aspects must be related
to each other from the point of view of internal compliance and complementarity of this
concept [57]. In order to properly define the concept of quality of life, it is necessary to
take a holistic view of this issue and take into account its multidimensional nature. By
analysing various definitions, one can adopt a generalised interpretation of this concept in
the context of the city [29,44,46–49]. The quality of life in the city is the whole of the living
conditions of individuals and communities, shaped in the social, economic, environmental
and awareness dimensions in a specific space of a territorial unit, which in an objective and
subjective (quantitative and qualitative) perspective determine the sense of satisfying the
needs and fulfilling life aspirations in a given place and time [29,49]. Therefore, a holistic
approach to measuring the quality of life requires the association of objective indicators
(measurable with the available statistical data) with subjective indicators related to feelings,
assessments in surveys [56]. Research on the quality of life requires taking into account
two categories: direct quality of life, which is reflected as the result of questionnaires, and
indirect, reflected as result of public statistics, determined using indicators, e.g., the number
of doctors per 1000 residents [54,55].

Three types of quality of life surveys are carried out in the European Union: the
European Quality of Life Survey, the European Union Statistics on Income and Living
Conditions (EU-SILC) and surveys of the quality of life in European cities under the Urban
Audit Program. The European Quality of Life Survey is carried out by the European Foun-
dation for the Improvement of Living and Working Conditions (Eurofound) established
by the European Commission. The main areas of the research concern: employment and
working conditions, work-life balance, industrial relations and partnership, social cohesion.
The assumptions of the study refer to the integrity of three spheres of life: ‘have, be and
love’ according to 12 quality of life areas, giving a total of 161 indicators in the following
categories: health, employment, income poverty, education, family, participation in the life
of the community and society, housing, environment, transport, communication, safety,
free time, satisfaction with life [58]. The European Union Statistics on Income and Living
Conditions (EU-SILC) in Poland is conducted and published by Statistics Poland. The
main areas of research are the source of data on the income situation, poverty and other
living conditions of the population. The research method is a direct interview with the
respondent—a voluntary survey of private households [59]. Research on the quality of
life in European cities under the Urban Audit programme is carried out as a joint under-
taking: of the European Commission, the Directorate General for Regional Policy of the
European Union and the Statistical Office of the European Community (Eurostat), which is
the coordinator of all works [60]. The contractors of the programme are national statistical
offices, municipal offices and local governments. The aim of the survey is to obtain compa-
rable statistical data on living conditions in European cities. The data concern, inter alia,
demography, structure of households, labour market, education and health protection [61].
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Urban Audit in its basic version focuses on the objective quality of life in cities, most often
defined in Poland as living conditions. The subjective quality of life indicators—satisfaction
with life and its various aspects—is complementary to the information obtained in this
programme [62].

Polish experience in measuring the quality of life is currently focused on public
statistics, government research and commercial research. Most important in terms of the
usefulness of the results and the availability of data is Social Diagnoses about the conditions
and quality of life of Poles (Diagnozy społeczne o warunkach i jakości życia Polaków), a study
commissioned by the Ministry of Labour and Social Policy by a team of experts using
data from Statistics Poland. It is a representative, independent survey of the objective
and subjective quality of life of Poles. Subsequent editions were carried out in the years
2000, 2003, 2005, 2007, 2010, 2013 and 2015, each time resulting in a research report entitled
Social Diagnosis—Conditions and Quality of Life of Poles. Available data from 2015 assess
respondents’ quality of life according to the criterion of gender and age, education, and
social and professional status in eight dimensions of life: level of civilisation, material well-
being, social well-being, pathology, social capital, mental well-being, physical well-being
and life stress [63]. Additionally, quality of life surveys are conducted at the local level by
local government departments, or municipal offices. The results of these studies are used
for internal purposes defined by cities.

There is a wealth of literature on researching the quality of life in cities, using the
methods and other tools presented above.

In recent years, there have been many publications on the study of the quality of life
in cities [31,64–71]. However, the literature review did not show that the data obtained
from the quality of life survey were used for the sustainable development of the city. The
obtained data are generally used for [30,31,71,72]:

(a) Obtaining information from the managers on whether the city is developing in the
planned direction and at a satisfactory pace;

(b) Identification of development barriers and updating the existing city development strategies;
(c) Communication between the municipal office and residents;
(d) Creating indicators and rankings;
(e) Assessment of the achievements of city authorities.

Individual authors on our research team noticed that the data obtained from the
quality of life survey are marginally processed and used to make decisions and actions
aimed at the sustainable development of the city in various areas [28,31].

3. Materials and Methods

The subjects of the present research are municipal offices located in Poland, in cities
of various sizes. In Poland, according to the data of Statistics Poland, 944 localities with
the status of a city were registered as of 1/01/2020. Taking into account the number of
residents, these cities can be divided into 11 groups: 1, over 1,000,000; 2, 500,000–999,999;
3, 250,000–499,999; 4, 100,000–249,999; 5, 50,000–99,999; 6, 25,000–49,999; 7, 10,000–24,999;
8, 5000–9999; 9, 2500–4999; 10, 1000—2499; 11, below 1000. When starting the research, a
research sample was selected. It was assumed that large cities would be selected for the
study and that the research sample should be relatively large. Therefore, we selected for
this study the entire population of cities in Poland with more than 50,000 inhabitants. In
total, 84 cities belonging to five size groups were selected for the study (Table 1).
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Table 1. List of cities in 5 size groups and the number of cities surveyed and those that responded to the survey.

Group Number City Size (Number
of Residents)

Number of Cities
in Poland

Number of
Cities Studied

Number of Cities that Responded to the Survey

Number %

I Above 1,000,000 1 1 1 100
II 500,000–999,999 4 4 4 100
III 250,000–499,999 6 6 5 83.3
IV 100,000–249,999 28 28 25 89.3
V 50,000–99,999 45 45 41 91.1

Total 84 84 76 90.5

Source: Own work.

Taking into account the small number of cities in the first groups, for the purposes of
research, the cities were divided into three size groups: over 250,000 residents (10 cities),
from 100,000 to 249,999 residents (25) and from 50,000 to 99,999 residents (41). This
division into three research groups was used in the description of research results and in
statistical tests.

The organization of the research procedure is shown in Figure 1.
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The research methodology, research questions were formulated and a questionnaire
survey was chosen as the research tool. Based on the literature study, the original question-
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naire form we prepared contained 29 closed-ended questions. In order to allow respondents
to provide their own answers, the category ‘other’ was added to several questions. The
survey form ends with a certificate which takes into account the size of the city, income per
capita and the province in which the city is located. It was assumed that the research would
be anonymous. As part of the tender, a professional organisation was selected to carry
out the research. The survey was addressed to people in municipal offices who manage
or conduct research on the quality of life of residents. The research was carried out in the
period from October to December 2020; 76 cities responded from the sample of 84 cities
to which the study was directed, a return level of 90.5%. For the purposes of this study,
responses to 10 questions from the survey were used, including the four most extensive
questions on areas influencing quality of life. Included in the questions about these areas
were 25 areas, the names of which were formulated by the authors of this paper based on
their literature studies.

The data collected in the study were prepared using IBM SPSS Statistics and the R
programme [73]. A five-point Likert measurement scale was adopted in the key questions.
For the purposes of assessing and comparing the areas of the study of the quality of life
in cities in terms of their impact, importance, consideration and extensibility, the analysis
of the basic characteristics of the central tendency (mean, median, modal) and variability
(standard deviation, range: minimum–maximum) was used. The results are summarised
in the following tables. The basic tools for examining the influence of the city size on
the obtained results were the Kruskal–Wallis test and analysis of variance (ANOVA). In
order to identify which size groups of cities significantly differentiate (impact, importance,
consideration and extensibility) in the areas under consideration, the Mann–Whitney U-test
and Student’s t-test were used, including bootstrap methods [74] (1000 replications each
time, simple random sampling with replacement). Bootstrapping methods simulate a
stochastic process on the basis of a sample by resampling. The work uses a non-parametric
bootstrap, in which replications are samples randomly replaced from the original sample
(results). Bootstrapping methods were used due to the small number of analysed groups.
The conclusion was restrictive in the assumption that there is a significant influence of the
city size on the obtained results when it is simultaneously confirmed by non-parametric
tests (Kruskal–Wallis test, Mann–Whitney U-test) and parametric tests (ANOVA, t-test). The
generalised study of the relationship between the considered attributes (impact, importance,
inclusion in the study, necessity to extend) was carried out by averaging (arithmetic mean)
the scores for each of the analysed areas. Then, a correlation analysis was performed
using the Pearson correlation coefficient. Additionally, the dependencies occurring in pairs
are presented in the figures along with a simple regression analysis. When formulating
conclusions, a significance level of 0.05 was adopted.

4. Results

The research was carried out on a sample of 84 cities, and 76 municipal offices replied
to the research. Based on the research results, out of 76 cities, only 35 carry out a formalised
survey on the quality of life of their residents. This group includes 10 cities with more than
250,000 residents, 12 cities with 100,000–249,999 residents and 14 cities with 50,000–99,999
residents. In the remaining studied cities (41 municipal offices), we found that no formalised
research on the quality of life of residents was carried out. Therefore, the research procedure
was conducted for a group of 35 cities that carry out formalised quality of life research.

The first stage of the research procedure was to identify the areas that affect the quality
of life from the point of view of the municipal office.

Searching for the answer to the first research question (Q1), whether cities are able
to identify the areas influencing the quality of life and their importance, the offices were
asked to indicate the areas which, by their task, affect the quality of life. The respondents
had the opportunity to choose from 25 areas proposed by the authors of the study, and
to add another area which, in their opinion, has an impact on the quality of life, and was
not proposed. In none of the municipalities surveyed did respondents add another area
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of their own. We assessed the impact of each area on the quality of life on a five-point
scale: 1—definitely not; 2—probably not; 3—neither yes nor no; 4—probably; 5—definitely
yes. The obtained results, ranked taking into account the mean value, are summarised in
Table 2.

Table 2. Summary of answers to the question whether the given areas affect the quality of life in the city, as well as
basic statistics.

No.
Do the Given Areas, in Your
Opinion, Affect the Quality
of Life in the City? N = 35

Mean (1) Median (2) Mode (3) Std. Deviation (4) Minimum (5) Maximum (6)

1 living conditions in the city 4.91 5 5 0.284 4 5
2 public safety 4.89 5 5 0.323 4 5
3 education 4.89 5 5 0.323 4 5
4 housing 4.80 5 5 0.406 4 5
5 future perspectives 4.80 5 5 0.406 4 5
6 leisure opportunities 4.77 5 5 0.426 4 5
7 transport and communication 4.77 5 5 0.426 4 5
8 working conditions in the city 4.74 5 5 0.443 4 5
9 health 4.69 5 5 0.530 3 5
10 environmental protection 4.66 5 5 0.539 3 5
11 waste management 4.57 5 5 0.502 4 5
12 sport and recreation 4.54 5 5 0.505 4 5
13 entrepreneurship 4.54 5 5 0.561 3 5

14 spatial planning
and architecture 4.54 5 5 0.561 3 5

15 service and
commercial infrastructure 4.54 5 5 0.701 2 5

16 science 4.51 5 5 0.562 3 5
17 public administration 4.40 4 5 0.695 2 5
18 water management 4.37 4 4 0.547 3 5

19 culture and protection of
national heritage 4.37 4 4 0.690 2 5

20 civil society 4.29 4 4 0.667 3 5
21 social assistance 4.29 4 4 0.667 2 5

22 climate and geographic
location 4.29 4 4 0.789 2 5

23 information technologies 4.26 4 4 0.611 3 5
24 technical services 4.09 4 4 0.612 3 5
25 tourism and promotion 4.09 4 4 0.818 2 5

Source: Own work.

Based on the obtained results, we can conclude that all surveyed offices considered the
proposed areas in the survey as having an impact on the quality of life of the residents. The
mean value obtained in each case is over 4, i.e., all areas, according to the respondents, affect
the quality of life to the extent of ‘definitely yes’ or ‘probably’. None of the areas received a
score of 1 (‘definitely not’), and only single indications in the six examined areas received a
score of 2 (‘probably not’). The obtained results confirm that municipal offices are aware
that the quality of life of residents is influenced by many areas and various conditions.
Therefore, conducting research on the quality of life requires offices to take into account
many components that will describe the phenomenon under study. When analysing the
obtained results, taking into account the mean, the studied areas can be divided into two
groups. The first group with a mean above 4.5 indicates the areas which, according to the
offices, have a high impact on the quality of life (16 areas). Among these areas, the most
important ones for the quality of life can be identified. According to the surveyed cities, the
most important areas for the quality of life are living conditions in the city, public safety and
education. The second observation in this group is the identification of eight areas which,
according to the respondents, have the greatest impact on the quality of life. The mean
as well as the minimum and maximum values are included here. The areas indicated are
living conditions in the city, public safety, education, housing, future perspectives, leisure
opportunities, transport and communication and working conditions in the city. These
areas can be considered the most important for the quality of life from the perspective of the
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municipal office and there are no discrepancies between individual offices. All surveyed
municipal offices consider these areas to be of key importance, influencing the quality of
life of the residents. The second group of areas, which obtained a mean above 4.0 and
below 4.5, has an average impact on the quality of life (nine areas). In this group, there
are larger discrepancies between individual offices. There are areas which, according to
individual offices, may not have any impact on the quality of life.

In order to investigate whether the size of the city has an influence on the obtained
results, comparative analyses were carried out using the Kruskal–Wallis, ANOVA, Mann–
Whitney U-test and Student’s t-test for three groups of the studied cities. The obtained
research results clearly indicate the existence of a significant difference in the assessment of
the impact on the quality of life in relation to the ‘leisure opportunities’ (Kruskal–Wallis:
Chi-square = 6.000, df = 1, p = 0.014, ANOVA: F = 4.945, df = 2, p = 0.013). The influence
of large cities is significantly greater than that of medium-sized cities (U = 27, p = 0.014,
t = 3.317, df = 11, p = 0.007, p (bootstrap) = 0.006).

The second stage of the research procedure was to determine the importance of
areas in assessing the quality of life in the city. In the survey, the offices were asked to
determine the importance (significance) of individual areas influencing the quality of life.
The respondents had an option to choose the areas out of 25 proposed by the authors of the
study. The names of these areas were the same as in the earlier study of the areas’ impact
on quality of life. Each area was assessed on a five-point scale: 1—definitely unimportant;
2—probably unimportant; 3—neither important nor unimportant; 4—probably important;
5—definitely important. The obtained results, ranked taking into account the mean value,
are summarised in Table 3.

Table 3. Summary of answers to the question regarding the importance (significance) of individual areas in assessing the
quality of life in the city.

No.

What Is, in Your Opinion, the
Importance (Significance) of
These Areas in Assessing the

Quality of Life in the City? N = 35

Mean (1) Median (2) Mode (3) Std. Deviation (4) Minimum (5) Maximum (6)

1 public safety 4.86 5 5 0.355 4 5
2 living conditions in the city 4.86 5 5 0.355 4 5
3 housing 4.83 5 5 0.382 4 5
4 leisure opportunities 4.80 5 5 0.406 4 5
5 future perspectives 4.77 5 5 0.490 3 5
6 education 4.74 5 5 0.443 4 5
7 transport and communication 4.71 5 5 0.458 4 5
8 working conditions in the city 4.71 5 5 0.458 4 5
9 health 4.66 5 5 0.539 3 5
10 environmental protection 4.60 5 5 0.553 3 5
11 entrepreneurship 4.57 5 5 0.558 3 5
12 sport and recreation 4.51 5 5 0.507 4 5
13 spatial planning and architecture 4.51 5 5 0.562 3 5
14 waste management 4.49 5 5 0.562 3 5

15 service and
commercial infrastructure 4.49 5 5 0.612 3 5

16 science 4.37 4 4 0.646 2 5
17 water management 4.34 4 4 0.539 3 5
18 public administration 4.31 4 4 0.676 2 5

19 culture and protection of
national heritage 4.31 4 4 0.676 2 5

20 civil society 4.29 4 4 0.667 3 5
21 information technologies 4.17 4 4 0.568 3 5
22 social assistance 4.14 4 4 0.550 3 5
23 climate and geographic location 4.11 4 4 0.676 2 5
24 tourism and promotion 4.00 4 4 0.767 2 5
25 technical services 3.94 4 4 0.591 3 5

Source: Own work.
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Based on the obtained results, we can conclude that the surveyed offices considered
all the proposed areas in the survey as important (significant) in assessing the quality
of life of residents. The obtained mean value in the case of 24 areas is over 4.0, i.e., all
areas, according to the respondents, have an impact on the quality of life to the extent of
‘definitely important’ or ‘probably important’. In the case of the last area, the 25th area,
technical services obtained a mean importance of 3.94. None of the areas received a score of
1 (‘definitely unimportant’), and only single indications in the five studied areas obtained a
score of 2 (‘probably unimportant’). The obtained results confirm that municipal offices
are aware that all areas in the study of the quality of life of residents are important. When
analysing the obtained results, taking into account the mean, the studied areas can be
divided into two groups. The first group with a mean above 4.5 indicates the areas which,
according to the offices, are of high importance (13 areas). As in the case of the study of
the impact on the quality of life, one might be tempted to identify the areas of greatest
importance for the study of the quality of life. Based on the mean as well as the minimum
and maximum value, four such areas were identified: public safety, living conditions in the
city, housing and leisure activities. The second group, which obtained a mean above 3.9
and below 4.5, is important in assessing the quality of life at the mean level (12 areas). In
this group, there are larger discrepancies between individual offices. There are areas which,
according to individual offices, may have a rather unimportant impact on the quality of life.

Interesting information is provided by checking whether the size of the city has an
impact on the obtained results. The obtained results indicate a significant difference in the
area of ‘leisure opportunities’ (Kruskal–Wallis: Chi-square = 6.000, df = 1, p = 0.14, ANOVA:
F = 6.807, df = 2, p = 0.003) and ‘sports and recreation’ (Kruskal–Wallis: Chi-square = 5.192,
df = 1, p = 0.023, ANOVA: F = 5.442, df = 2, p = 0.009). In terms of ‘leisure opportunities’ (as
in the case of the impact assessment), larger cities ascribe more importance than medium-
sized cities (U = 27, p = 0.014, t = 3.317, df = 11, p = 0.007, p (bootstrap) = 0.006) and small in
relation to the mean (U = 48, p = 0.016, t = 2.569, df = 16, p = 0.021, p (bootstrap) = 0.023).
For ‘sport and recreation’, the results are similar. In relation to the medium-sized cities,
large cities ascribe greater importance to this area (U = 27, p = 0.023, t = 2.581, p = 0.018,
p (bootstrap) = 0.010) and small cities ascribe greater importance to this area than medium-
sized cities (U = 38, p = 0.006, t = 3.206, p = 0.004, p (bootstrap) = 0.002). Therefore, it can be
said that medium-sized cities (compared to the other two groups) significantly determine a
lower importance of ‘leisure opportunities’ and ‘sports and recreation’ in the study of the
quality of life in the city.

The third stage of the research procedure was to determine in which areas cities
conduct quality of life research. Respondents chose the areas in which they conduct quality
of life research using a five-point scale: 1—definitely not; 2—probably not; 3— neither yes
nor no; 4—probably; 5—definitely yes. The obtained results, ranked taking into account
the mean value, are summarised in Table 4.

The obtained results indicate large differences in the selection of areas for studying the
quality of life in individual municipal offices. Based on the mean value and the minimum
and maximum values, only the first seven areas (Table 4) can be included in the surveys by
all offices. Only five areas from this group received a ‘probably’ or ‘definitely yes’ answer
in all surveyed offices. Areas from item 8 to item 20 are assessed by at least one office
as not applicable in the study (answer 2—probably not). The areas from items 21 to 25
are assessed even more negatively; the answer is 1 (‘definitely not’) at least once. Such
answers indicate that municipal offices only choose selected areas related to the quality of
life for their research, and they only conduct research within these areas. There is a certain
dissonance here. The previous answers (Tables 2 and 3) show that offices are aware that the
quality of life is influenced by many areas, while the actual research conducted among their
residents is only chosen by the offices in selected areas and their number is relatively small.
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Table 4. Summary of answers to the question about the areas that offices took into account in the conducted quality of
life research.

No.
Are the Areas Listed below

Included in Your Quality of Life
Survey? N = 35

Mean (1) Median (2) Mode (3) Std. Deviation (4) Minimum (5) Maximum (6)

1 leisure opportunities 4.74 5.00 5 0.443 4 5
2 public safety 4.69 5.00 5 0.583 3 5
3 living conditions in the city 4.69 5.00 5 0.471 4 5
4 transport and communication 4.63 5.00 5 0.490 4 5
5 sport and recreation 4.60 5.00 5 0.497 4 5
6 education 4.57 5.00 5 0.608 3 5
7 future perspectives 4.51 5.00 5 0.658 3 5
8 working conditions in the city 4.49 5.00 5 0.702 2 5
9 public administration 4.40 5.00 5 0.812 2 5
10 civil society 4.34 4.00 5 0.765 2 5
11 environmental protection 4.31 5.00 5 0.993 2 5
12 housing 4.26 5.00 5 1.010 2 5
13 entrepreneurship 4.26 5.00 5 0.950 2 5
14 social assistance 4.20 4.00 5 0.964 2 5
15 tourism and promotion 4.17 4.00 5 0.891 2 5
16 spatial planning and architecture 4.17 4.00 5 0.954 2 5
17 health 4.17 4.00 5 0.985 2 5

18 culture and protection of
national heritage 4.09 4.00 5 0.951 2 5

19 science 4.09 4.00 5 1.067 2 5
20 waste management 4.06 5.00 5 1.162 2 5

21 service and
commercial infrastructure 3.69 4.00 3 a 1.132 1 5

22 water management 3.57 4.00 5 1.335 1 5
23 information technologies 3.43 3.00 3 1.145 1 5
24 climate and geographic location 3.34 4.00 4 1.305 1 5
25 technical services 3.26 3.00 3 1.146 1 5

Source: Own work. a Multiple modes exist; the smallest value is shown.

Interesting information is provided by checking whether the size of the city has
an impact on the obtained results. The conducted tests showed a significant difference
between the considered groups of cities in terms of: ‘leisure opportunities’ (Kruskal–Wallis:
Chi-square = 7.500, df = 1, p = 0.006, ANOVA: F = 7.099, df = 2, p = 0.003), ‘civil society’
(Kruskal–Wallis: Chi-square = 7.940, df = 1, p = 0.005, ANOVA: F = 3.556, df = 2, p = 0.040),
‘sports and recreation’ (Kruskal–Wallis: Chi-square = 13.636, df = 1, p < 0.001, ANOVA:
F = 13.709, df = 2, p < 0.001) and ‘transport and communication’ (Kruskal–Wallis: Chi-
square = 7.500, df = 1, p = 0.006, ANOVA: F = 4.605, df = 2, p = 0.017). Large cities and small
cities included the area of ‘leisure opportunities’ and ‘sports and recreation’ to a larger
extent, and with more significance in the study than medium-sized cities (large compared
to medium-sized cities: U = 22.5, p = 0.006, t = 3.924, df = 11, p = 0.002, p (bootstrap) = 0.008;
small compared to medium-sized cities: U = 47, p = 0.021, t = 2.481, df = 19.395, p = 0.022,
p (bootstrap) = 0.041). Large cities, compared to other cities, took into account the area of
‘civil society’ to a larger extent, and with more significance (large compared to medium-
sized cities: U = 19, p = 0.005, t = 3.345, df = 19, p = 0.003, p (bootstrap) = 0.005; large
in relation to small-sized cities: U = 32.5, p = 0.027, t = 2.694, df = 17.424, p = 0.015,
p (bootstrap) = 0.014), as well as the area ‘transport and communication’ (large compared
to medium-sized cities: U = 22.5, p = 0.006, t = 3.924, df = 11, p = 0.002, p (bootstrap) = 0.010;
large in relation to small-sized cities: U = 36, p = 0.025, t = 3.122, df = 13, p = 0.008,
p (bootstrap) = 0.015).

The fourth stage of the research procedure was to determine from the city’s point
of view whether there is a need to expand the currently studied areas influencing the
quality of life. Respondents chose the areas which, in their opinion, should be expanded
upon in the conducted quality of life research using a five-point scale: 1—definitely not;
2—probably not; 3—neither yes nor no; 4—probably; 5—definitely yes. The obtained
results, ranked taking into account the mean value, are summarised in Table 5.
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Table 5. Summary of answers to the question concerning the areas which should be expanded upon in the conducted
research on the quality of life.

No.

What Areas, in Your Opinion,
Should Be Expanded upon in the
Current Research on the Quality

of Life in your City? N = 35

Mean (1) Median (2) Mode (3) Std. Deviation (4) Minimum (5) Maximum (6)

1 working conditions in the city 3.37 3.00 3 1.140 1 5
2 environmental protection 3.34 4.00 4 1.235 1 5
3 health 3.34 3.00 3 1.110 1 5
4 civil society 3.31 3.00 3 1.255 1 5

5 service and
commercial infrastructure 3.29 3.00 3 1.178 1 5

6 housing 3.29 3.00 3 a 1.202 1 5
7 future perspectives 3.29 3.00 3 1.250 1 5
8 entrepreneurship 3.29 3.00 3 1.178 1 5
9 information technologies 3.29 3.00 3 1.045 1 5
10 spatial planning and architecture 3.26 3.00 3 1.172 1 5
11 water management 3.20 3.00 3 1.106 1 5
12 climate and geographic location 3.17 3.00 3 0.954 1 5
13 science 3.17 3.00 3 1.150 1 5
14 waste management 3.11 3.00 3 1.231 1 5
15 leisure opportunities 3.11 3.00 3 1.231 1 5
16 sport and recreation 3.11 3.00 3 1.183 1 5
17 transport and communication 3.11 3.00 3 1.157 1 5
18 technical services 3.11 3.00 3 1.051 1 5
19 living conditions in the city 3.11 3.00 3 1.231 1 5
20 public safety 3.09 3.00 3 1.222 1 5

21 culture and protection of
national heritage 3.09 3.00 3 1.173 1 5

22 tourism and promotion 3.09 3.00 3 1.197 1 5
23 education 3.06 3.00 3 1.187 1 5
24 social assistance 3.06 3.00 3 1.211 1 5
25 public administration 3.03 3.00 3 1.175 1 5

Source: Own work. a Multiple modes exist; the smallest value is shown.

The obtained results indicate large differences in perception, which should be ex-
panded upon in the research on the quality of life carried out by individual municipal
offices. All 25 areas received answers ranging from the lowest (1) to the highest (5), which
means that one office considers the area indicated to be definitely important in terms of
the need for an expansion, while the other office considers the same area definitely not
important. All surveyed areas obtained a mean value in the range from 3.03 to 3.37, which
means that it is difficult to indicate areas that, according to the majority of surveyed offices,
should be qualified for the need of an expansion. Offices give the impression that they do
not really know what areas in which their research could be expanded upon. Only the first
ten areas with a mean above 3.25 can be considered as potential areas where opportunities
for expanding upon the conducted quality of life research can be sought. Obtaining a mean
answer of 3 can be considered a statement by the offices that there are no universal areas
that should be expanded upon. Each office, taking into account the currently studied areas
affecting the quality of life, proposes the possibility of expanding them to areas specific
to a given office, the number of which is usually small. This can give the impression that
offices have a problem with identifying areas and do not really know in what areas their
research could be expanded upon.

In terms of the need to expand upon the quality of life research, no significant differ-
ences in terms of city size were identified.

The fifth stage of the research procedure was to determine the relationship between
the areas influencing the quality of life, their importance, areas included in the research
and areas which should be expanded upon in the research.

In order to define the generalised relationships between the impact, importance,
consideration and the need to expand upon the research in relation to the analysed areas,
the following pairs were compared:

1. Mean impact, mean importance;
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2. Mean impact, mean consideration;
3. Mean importance, mean consideration;
4. Mean impact, mean need for expansion (extensibility);
5. Mean importance, mean need for expansion (extensibility); and
6. Mean consideration, mean need for expansion (extensibility).

The values of the correlation coefficient between the studied variables along with the
border significance value are presented in Table 6.

Table 6. Results of the correlation analysis between impact, importance, consideration and the need to expand upon areas.

Pearson’s Product–Moment Correlation

Mean Impact Mean Importance Mean Consideration Mean Expandability

mean impact 1.000 0.982 0.709 0.127
p-value <0.001 <0.001 0.546

mean importance 0.982 1.000 0.730 0.208
p-value <0.001 <0.001 0.319

mean consideration 0.709 0.730 1.000 −0.151
p-value <0.001 <0.001 0.473

mean extensibility 0.127 0.208 −0.151 1.000
p-value 0.546 0.319 0.473

Source: Own work.

Based on the data presented in Table 6, it can be concluded that there are correlations
between the following pairs:

• Impact and importance: a very strong positive relationship which may mean that
impact and importance are understood in a similar way;

• Impact and consideration: a strong positive relationship, indicating that city quality
studies generally take more account of areas that are believed to have a greater
impact; and

• Importance and consideration: a strong positive relationship, which indicates that
areas of greater importance are generally considered more in the study of the quality
of life.

There is no significant correlation between the other pairs. This applies to the relation-
ship between the need to expand upon research in the indicated areas and other features of
these areas (impact, importance, consideration). Taking into account the numerical charac-
teristics presented in Table 5, it can be concluded that the cities are not able to determine
whether the research should be expanded in any of the areas, regardless of whether the
area is important, considered or has an impact on the quality of life of the residents.

The identified relationship between the impact and importance is shown in Figure 2.
Figure 2 shows the distribution of mean values of importance in relation to the impact

of the studied areas along with a linear approximation of the relationship and a 95%
confidence interval. The slope coefficient of the line 1.094 (t = 25.127, p < 0.001) indicates
that a higher impact is accompanied by a greater importance. Taking into account the
range of variability of the mean values of impact and importance, it can additionally be
noted that areas considered to ‘probably have an impact’ are ‘probably important’ and
areas considered to ‘definitely have an impact’ are ‘definitely important’. From this point
of view, the studied areas can be divided into two main groups:

1. Areas that are definitely important and have a decisive impact on the quality of life
(e.g., public safety); and

2. Areas that are rather important and probably have an impact on the quality of life
(e.g., social assistance).
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Figure 2. Relationship between the mean impact and the importance of the studied areas.

Therefore, it can be concluded that the variability of the importance of a given area is
the carrier of information about the variability of its impact on the quality of life.

A significant relationship was also identified between mean importance and mean con-
sideration of areas in the study. Figure 3 shows this relationship with the linear regression
function and the 95% confidence interval for the value of this function.
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Figure 3. Relationship between the mean importance and the consideration of the studied areas.

In the case of the pair of features ‘mean importance’ and ‘mean consideration’, the
relationship is not as strong and clear as it is in the case of the pair ‘importance’ and
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‘impact’. The value of the slope of the regression function 1.141 (t = 5.120, p < 0.001)
indicates that the increase in mean importance is accompanied by a slightly higher increase
in mean consideration.

Due to the strong correlation between impact and importance, similar results were
obtained when analysing the correlation of mean consideration versus mean impact. The
results are presented in Figure 4.

 

Fig.4 

 

 

 

 

 

Figure 4. Relationship between the mean impact and the consideration of the studied areas.

The value of the slope of the regression function 1.234 (t = 4.819, p < 0.001) indicates
that, similarly to the importance, the increase in the mean impact is accompanied by a
slightly greater increase in the mean consideration.

Based on the information presented in Figures 2 and 3, the studied areas can be
divided into four groups:

1. Areas that are clearly and definitely important (definitely have an impact) and clearly
definitely considered (e.g., public safety);

2. Areas that are definitely important (definitely have an impact) and probably consid-
ered (e.g., health, housing);

3. Areas that are important (have an impact) and probably considered (e.g., social
assistance); and

4. Areas that are probably important (probably have an impact) and it is difficult to
determine whether they are considered (e.g., IT).

The lack of a significant correlation between the need for extensibility and the other
examined features of the areas corresponds to a relatively low variability of the mean
extensibility in the range of 3.03–3.37. Cities cannot determine whether research should be
expanded upon in a given area or not. The respondents’ clear inclusion in the quality of
life survey of areas considered important and having an impact on the quality of life, while
not being able to determine whether the survey should be expanded upon, indicates that
cities make little use of the information collected in the survey.

5. Discussion

The conducted research procedure provided the necessary information to describe
how municipal offices understand the areas influencing the quality of life, which they
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use in their research, and whether they see the need to expand upon these areas. People
responsible for conducting quality of life surveys among residents are aware that many
areas affect the quality of life. This is confirmed by the research results obtained in the first
and second stages of the research procedure. Cities are aware that many areas affect the
quality of life. Taking the mean into account, these areas can be divided into two groups,
the first area having a high impact on the quality of life, where small discrepancies between
individual offices can be noticed. In the second group, in which areas affect the quality of
life to an average extent, there are greater discrepancies between offices. Municipal offices
also stated that all areas proposed in the research are important (significant) in assessing
the quality of life of the residents. Here, too, taking into account the mean, it is possible to
divide into two groups the areas with high and average importance. The obtained results
clearly indicate that municipal offices correctly perceive the areas influencing the quality of
life and their importance, which is the answer to the first research question Q1.

Cities realise that the quality of life is influenced by many areas and various conditions.
Therefore, when conducting research on the quality of life, cities should take into account
as many areas and interdependencies between them as possible. Such a holistic view of the
quality of life research should provide a large amount of information that, after appropriate
processing, could be used to make decisions in various spheres of city activity. The obtained
results coincide with the results of other studies described in the literature [31,66,67,71]. In
all models of data collection for the purposes of quality of life research, attention is paid to
a possible broad spectrum of factors [65]. In model 1, presented by Kaklauskas, 24 factors
were indicated; in models 2 and 3, 30 factors were indicated; and in model 4, 39 factors
influencing the quality of life were indicated [65]. Regardless of the adopted methodology
of conduct, in order to effectively study the quality of life, it is necessary to include as many
areas as possible in the conducted research that affect the analysed issues.

The second, slightly surprising result of the research is the statement that municipal
offices conduct quality of life research only in selected areas and the number of these areas
is limited. This was presented in the third stage of our research procedure, taking into
account the mean of only five areas included in the research by all offices. This shows
a disturbing picture of quality of life research conducted in offices. Municipal offices,
despite being aware that the quality of life is influenced by many areas, only conduct
research in selected, relatively few areas. Confronting this with the results of other studies
in the literature [31,71], we can conclude that offices consciously make such decisions.
Only selected areas are studied, and on this basis, only fragmentary, incomplete data are
obtained. These data, in turn, taking into account the deficit of the necessary information,
are not used to make decisions. Offices collect certain data on the quality of life, but are not
able to process them properly, analyse them and use them to make decisions. Difficulties
in the correct selection of areas for the study of the quality of life are confirmed by the
results of the research on the need to extend the currently studied areas influencing the
quality of life. In the fourth stage of our research procedure, we found that it is difficult to
indicate the areas which, in the opinion of all offices, should be expanded upon in quality
of life research. Each office has its own vision of what could possibly be expanded upon in
the conducted research. The offices examine relatively few areas influencing the quality
of life and do not see any special need to expand upon these areas with new, different
ones that will provide the necessary information. Therefore, the answer to the second
research question (Q2) is that municipal offices only conduct research on the quality of
life in selected areas and see no need to expand upon this research, or only see it to a
limited extent.

The present research showed significant dependencies between the areas influencing
the quality of life, their importance and areas included in research by offices. However, no
significant relationships were found between the above-mentioned elements and the areas
which should be expanded upon in the conducted research. This was established in the
fifth stage of our research procedure. Unfortunately, there was a limitation in the lack of
literature in this area. It is not possible to relate the obtained research results to others due to
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the lack of this type of research described in the literature. The obtained results confirm that
the persons responsible for the quality of life research similarly assess the impact strength
and importance of a given area. This may mean that these people equate power of influence
with importance, which may further mean that they see the gradation of individual areas,
but have a problem with distinguishing the strength of the influence from the importance
of the areas. The strong correlation found between impact and consideration as well as
importance and consideration show that cities in their quality of life surveys more often
include areas that they believe have greater impact and importance. This seems to be a
rational observation—areas that the city thinks have more influence and more importance
are more often included in the conducted research. However, some dissonance is still
visible. Despite the awareness that all areas affect the quality of life, only selected areas
are allocated to research, consciously leaving other areas at the ‘no research’ level. In this
way, cities are depriving themselves of data from unexplored areas, and this information
will later be missing. The lack of significant dependencies between the impact, importance,
consideration and the possibility of expanding upon the conducted research means that
cities have a problem with identifying areas that could be expanded upon in the conducted
research. Cities cannot determine whether research should be expanded upon in a given
area or not. This shows that there is no idea of which areas could be further explored and
what information could be obtained in this way. As the city does not know what additional
areas to study and what information will be useful, this may mean that the municipal
office is not able to use this information properly. The city collects some fragmented data
on the quality of life of its residents, but does not use this information or only uses it to a
limited extent. Hence, it can be concluded that the municipal office does not see the need
to research additional areas and obtain new information, because it will not be able to use
this anyway. Taking into account the third research question (Q3), the found relationships
confirm that cities understand impact and importance in a similar way, and usually include
areas that have greater impact and importance in their research. However, they do not
know in which areas the research could be expanded upon, because in the current situation,
they are not able to use this information.

6. Conclusions

The city as a unit is composed of many different elements, between which there are
various types of relations that should be treated as a dynamic, functional whole. Therefore,
planning the sustainable development of a city requires knowledge of individual elements
of the city system and the network of relations between them, adopting appropriate as-
sumptions and goals to achieve a balance in the city, as well as adjusting these assumptions
to local conditions. To obtain this, it is necessary to obtain a variety of information from the
city level, with particular emphasis on information from residents. Quality of life surveys
are an important source of this type of information, and they should be periodically carried
out by municipal offices. Our original research concept was developed to investigate
how cities understand and conduct research on the quality of life, and how they use this
information for the purposes of sustainable development. The first stage of this work was
to determine how cities understand the areas affecting quality of life and to what extent
they use these areas for research carried out in their area. A look at the areas influencing
the quality of life from the point of view of the municipal office provided a wealth of
interesting information. The obtained research results confirm that the people responsible
for conducting quality research are aware that the quality of life is influenced by many areas
and that these areas are important (significant) in research. Therefore, these people have
sufficient knowledge of the activities they carry out. However, the results of our research
show that municipal offices only conduct research in selected areas influencing the quality
of life. This seems to be a conscious choice. A serious problem arises here, as the people
responsible for quality of life research do not see the possibility of using this information
for the purposes of sustainable city development. In order for the city to develop, this
type of information should reach various organisational units and people in the municipal
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office. These places should be analysed and decisions and actions should be taken on that
basis. If at the stage of data collection—conducting quality of life research—these data are
not collected, then they cannot be used later. The conducted research drew attention to an
important aspect. If a city wants to use data from the quality of life survey for the purposes
of sustainable development, to the city must be properly prepared to collect data. People
conducting this type of research should be aware of what kind of data are needed and what
they will be used for, along with how to conduct quality of life surveys to include as many
areas as possible and collect all the necessary data. If the above-mentioned activities are
successfully implemented, municipal offices will be able to obtain necessary data, and, after
appropriate analysis, use this information to make decisions and take action at various
levels and tiers of management. The study of the quality of life, apart from determining
the satisfaction of residents, assessing the achievements of city authorities and collecting
data for the calculation of indicators, will be able to provide valuable information for the
sustainable development of a city, which municipal offices can use in various areas and
fields of their activities. The results of our work represent an important contribution to
the development of the discipline. Based on our research, we confirmed that a properly
organized process of studying the quality of life of residents will provide useful information
for city development. Thus, the survey of residents’ quality of life is a valuable source of
data collection and provides new opportunities for city offices to use it.

In subsequent studies, we will present the results of the next phases of research on the
analysis and use of information from the quality of life survey to make decisions and take
action in the field of sustainable development.

Looking back at the research carried out, it is necessary to pay attention to its limi-
tations. The survey research was carried out in municipal offices by persons responsible
for quality of life surveys. Therefore, information was obtained from people who carry
out this type of research in offices. These people gave specific answers, which are most
likely burdened with their subjective approach to the analysed issues. Obtaining such
a result in questionnaire surveys is a natural phenomenon resulting from the specificity
of this type of research. In order to objectify the obtained data, additional research is
needed. We have planned additional case studies in selected offices. During these studies,
it will be possible to access a larger group of employees who are linked to quality of life
research and to source documentation in this regard. The planned surveys should provide
objective information on the quality of life surveys conducted by offices and the use of
this information. These studies, in conjunction with the current research, will provide an
objectified and comprehensive picture of the analysed issues.
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64. Węziak-Białowolska, D. Quality of life in cities–Empirical evidence in comparative European perspective. Cities 2016, 58, 87–96.
[CrossRef]

65. Kaklauskas, A.; Zavadskas, E.K.; Radzeviciene, A.; Ubarte, I.; Podviezko, A.; Podvezko, V.; Kuzminske, A.; Banaitis, A.;
Binkyte, A.; Bucinskas, V. Quality of city life multiple criteria analysis. Cities 2018, 72, 82–93. [CrossRef]

http://doi.org/10.1080/00420987320080011
http://doi.org/10.1016/0271-5392(81)90012-5
http://doi.org/10.1037/0278-6133.1.1.61
http://doi.org/10.1136/jme.10.3.124
http://www.ncbi.nlm.nih.gov/pubmed/6334159
http://doi.org/10.1016/0891-4222(94)00028-8
http://doi.org/10.1016/0277-9536(95)00117-P
http://doi.org/10.1016/0168-8510(96)00822-6
http://doi.org/10.1037/0033-2909.125.2.276
http://oxford.universitypressscholarship.com/view/10.1093/0198287976.001.0001/acprof-9780198287971
http://oxford.universitypressscholarship.com/view/10.1093/0198287976.001.0001/acprof-9780198287971
http://doi.org/10.1016/0885-3924(94)90129-5
http://doi.org/10.5964/ejop.v9i1.337
http://doi.org/10.1016/j.tourman.2015.07.013
https://www.who.int/tools/whoqol
https://www.who.int/tools/whoqol
http://doi.org/10.3390/uro1010003
http://doi.org/10.1016/S0169-2046(02)00232-3
http://doi.org/10.1016/j.worlddev.2006.10.011
http://doi.org/10.1016/j.ecolecon.2006.02.023
http://doi.org/10.1177/0160017611403737
http://doi.org/10.1016/j.pbj.2016.11.003
http://www.ncbi.nlm.nih.gov/pubmed/32258577
https://oxford.universitypressscholarship.com/view/10.1093/0198287976.001.0001/acprof-9780198287971-chapter-8
https://oxford.universitypressscholarship.com/view/10.1093/0198287976.001.0001/acprof-9780198287971-chapter-8
https://www.eurofound.europa.eu/sites/default/files/ef_publication/field_ef_document/ef0902en_7.pdf
https://www.eurofound.europa.eu/sites/default/files/ef_publication/field_ef_document/ef0902en_7.pdf
http://doi.org/10.3390/econometrics6020030
https://ec.europa.eu/eurostat/web/gdp-and-beyond/qualityof-life/data
https://edz.bib.uni-mannheim.de/www-edz/pdf/statinf/08/KS-SF-08-082-EN.PDF
http://doi.org/10.1016/j.cities.2016.05.016
http://doi.org/10.1016/j.cities.2017.08.002


Energies 2021, 14, 7592 20 of 20

66. Papachristou, I.A.; Rosas-Casals, M. Cities and quality of life. Quantitative modeling of the emergence of the happiness field in
urban studies. Cities 2019, 88, 191–208. [CrossRef]

67. Moeinaddini, M.; Asadi-Sheraki, Z.; Aghaabbasi, M.; Saadi, I.; Zaly Shah, M.; Cools, M. Applying non-parametric models to
explore urban life satisfaction in European cities. Cities 2020, 105, 102851. [CrossRef]

68. Goerlich, F.J.; Reig, E. Quality of life ranking of Spanish cities: A non-compensatory approach. Cities 2021, 109, 102979. [CrossRef]
69. Przybyłowski, P.; Przybyłowski, A.; Kałaska, A. Utility Method as an Instrument of the Quality of Life Assessment Using the

Examples of Selected European Cities. Energies 2021, 14, 2770. [CrossRef]
70. Mouratidis, K. Urban planning and quality of life: A review of pathways linking the built environment to subjective well-being.

Cities 2021, 115, 103229. [CrossRef]
71. Rodríguez Bolívar, M.P. Analyzing the Influence of the Smart Dimensions on the Citizens’ Quality of Life in the European Smart

Cities’ Context, Public Administration and Information Technology. In Smart Cities and Smart Governance; Estevez, E., Pardo, T.A.,
Scholl, H.J., Eds.; Springer: Cham, Switzerland, 2021; pp. 239–256.

72. Ge, J.; Hokao, K. Research on residential lifestyles in Japanese cities from the viewpoints of residential preference, residential
choice and residential satisfaction. Landsc. Urban Plan. 2006, 78, 165–178. [CrossRef]

73. R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Austria,
2021. Available online: https://www.R-project.org/ (accessed on 4 November 2021).

74. Efron, B.; Tibshirani, R.J. An Introduction to the Bootstrap; CRC Press: Boca Raton, FL, USA, 1994.

http://doi.org/10.1016/j.cities.2018.10.012
http://doi.org/10.1016/j.cities.2020.102851
http://doi.org/10.1016/j.cities.2020.102979
http://doi.org/10.3390/en14102770
http://doi.org/10.1016/j.cities.2021.103229
http://doi.org/10.1016/j.landurbplan.2005.07.004
https://www.R-project.org/

	Introduction 
	Literature Review 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

