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Abstract: The quality of life of citizens in a city is related to the sustainable decisions made by their
leaders. By using principal component analysis (PCA) and taking an intellectual capital perspective
(all sources of knowledge in human, relational and structural areas), we explore which of the three
dimensions used to measure the sustainability of a city—economic, social or environmental—has the
greatest effect on a subjective measurement of quality of life. We propose an econometric model based
on a tangible production model to study the relationship between the quality of life and sustainability.
To that end, we perform an in-depth examination of the different effects on the four dimensions that
comprise the measure of the subjective quality of life: satisfaction, mobility, integration and public
service. The results of the estimated model of citizens” quality of life confirm the existence of a direct
relationship for the 52 European cities under study; however, the least relevant role is played by the
environmental dimension, which is still unappreciated by citizens. Conversely, the economic and
social dimension are found to be determinants in all cases, except for social integration. Therefore,
a key requirement of the management aimed at achieving sustainable development in European cities
is to activate the environmental dimension.

Keywords: sustainability; intellectual capital; quality of life; European citizens

1. Introduction

The conceptualization of the quality of life in and sustainability of a territory, along with the
analysis of the relationship between these concepts, has become a key focus of applied economics
research, even for social and environmental policies [1]. In seeking to improve citizens’ quality of
life, we must go beyond minimalist approaches limited to single variables, such as per capita income
or gross domestic product (GDP), to include aspects such as sustainable development and smart
planning [2]. That is, citizens should have a good life but within the limits of this planet. In other
words, we should consider whether countries, cities or regions meet the basic needs of their citizens
(nutrition, health, housing, etc.) at a globally sustainable level of resource use. Well-being is thus
multidimensional, and the economy is only one of its bases. The environment, social policy, and good
governance are essential pillars of a good quality of life and can be analyzed in terms of types of
intangible capital or intellectual capital [3].

Under such an approach, it should be considered that while governments, agencies, companies
and individuals themselves seek to raise that standard of living, according to O’Neill et al. (2018) [2],
achieving said objective may require the use of our planet’s resources at between two and six times
the level considered sustainable, based on current socio-economic relationships. If we also take into
account the United Nations” (UN) prediction that the world’s population will rise to 9.7 billion by 2050
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and to 11.2 billion by 2100, it can be seen that the challenge will become even greater in future if efforts
are not made to stabilize these figures.

However, this forecasted population growth tends to be concentrated in cities, with a consequent
detrimental effects on rural development, which are not the subject of this analysis, so sustainable
urban development is key. In this regard, the studies of Yigitcanlar et al. (2008) [4] and Yigitcanlar et al.
(2013) [5] asserted that knowledge plays a critical role in wealth creation for cities; moreover, they claimed
that one of the goals of these knowledge cities must be to achieve sustainability while also maintaining
a focus on improving the quality of life, precisely the qualities that define the governance and planning
of a smart city.

We can thus refer to the concept of green cities; that is, cities which seek to generate economic
growth while reducing greenhouse gases, emissions and pollution, thereby safeguarding environment
and biodiversity [6,7]. A similar concept is that of healthy cities, which strive to improve the quality of
life of a population while ensuring sustainable development [8]. The main aim of knowledge cities
is to achieve sustainability and raise the quality of life by improving citizens’ skills and knowledge,
providing them with the necessary services, and enriching their cultural life [4]. In short, these are
smart cities where the strategic component is environmental, social, and economic sustainability [9] and
cities where criteria relating to intellectual capital outweigh those relating to economic development.

In this vein, the study by Lever (2002) [10] of 19 European cities showed a broad relationship
between the quality of a city’s knowledge base—comprising tacit knowledge, codified knowledge and
knowledge infrastructure—and economic change. In order to estimate a city’s capacity for sustainable
growth, it is therefore necessary to establish tangible and intangible measures of this economic, social
and environmental space. This means accounting for aspects such as the available human resources,
quality of life, bureaucratic processes or conditions, trade, entrepreneurship, R&D, innovation, external
image and environmental conditions [3]. In this regard, the intellectual capital approach is the optimal
management tool for decision-making.

Quality of life and sustainability are therefore related: quality of life can be considered to play a
highly relevant role in sustainable development, especially regarding the social dimension. That is,
quality of life is affected by social conditions, as well as by economic and environmental conditions.
Thus, policies that adversely affect a citizen’s quality of life cannot be deemed sustainable [11], but,
equally, sustainable development can positively or negatively affect the quality of life of an individual;
for example, a sustainable transport system may mean that citizens have to make less use of private
vehicles, which may be less appealing in terms of comfort, independence, etc. [12]. Thus, another
aspect to consider is which elements influence quality of life and how they do so.

In short, personal well-being and sustainability are two concepts that are often connected. Indeed,
living with the highest possible quality of life in a sustainable environment can markedly improve
happiness and health. Using a sample of 58 countries, Apergis (2018) [13] showed that greenhouse gas
emissions have a significant effect on personal well-being. Therefore, the aim of this study was to address
the relationship between quality of life and sustainability in cities in order to determine the extent to
which achieving higher standards of quality of life can be compatible with sustainable development.
The approach to deal with all dimensions of sustainable development is intellectual capital, and we will
prove that the least significant dimension for the quality of citizen life is environmental. To that end,
the study analyzes the relationships between, on the one hand, subjective indicators of quality of life
generated using information from Eurostat surveys of European citizens with structural information on
79 European cities, (Flash Eurobarometer; technical specifications in [14]), and on the other, a composite
indicator including the three dimensions of sustainability (economic, social and environmental) based
on an intellectual capital approach for a total of 158 European cities [3].

Therefore, this research explores the hypothesis of whether there is a direct relationship between
the level of sustainability achieved in a city and its citizens” quality of life. In attempting to answer
this question, we demonstrate the relationships between sustainability from an intellectual capital
perspective and subjective measures of quality of life. These relationships are examined using an
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overall quality of life index and also by means of a detailed analysis of the relationships with the
different component dimensions. Thus, in the following section, we provide a literature review that
compiles the main sustainability indices, distinguishing between general and geographical indices.
Likewise, we present some of the main indices used to measure quality of life. We then outline the
methodology applied in this study to construct the sustainability and quality of life indices used in the
analysis. Next, we propose the model of citizens” quality of life, along with the main results obtained
from the analysis performed for 52 European cities and their discussion. Finally, we detail the main
conclusions and lines of research that remain open following this study.

2. Quality of Life and Sustainability—Literature Review

The concepts of sustainability and sustainable development have been gathering momentum in
recent years as a response to ecosystem alterations [15]. In this regard, sustainable development is
understood to be development that meets people’s present needs without compromising the ability of
future generations to meet their own needs, a definition that was first set out in the report produced
by the World Commission on Environment and Development [16]. This concept has been further
developed and extended to address the issue at the levels of countries, regions and cities.

Furthermore, the concept of sustainability has been widely discussed, and there have been major
controversies regarding its definition [17-19]. Consequently, a number of difficulties have arisen in the
practical application of this concept [20]. According to Ahiand Searcy (2013) [21], the term “sustainability”
has been understood in various ways, fluctuating from an intergenerational philosophical point to
a multidimensional term for business management. However, the concept appears to have evolved
such that it is now generally understood to be based on three pillars: environmental, social and
economic [22]. This evolution has entailed the development of ideas, concepts and measurement
processes aimed at providing tools to support policymakers. Initially, the focus was exclusively on the
environmental dimension, with the social and then economic dimensions subsequently incorporated,
as associated with the concept of the triple bottom line (TBL). In this sense, Alfaro et al. (2017) [3]
stated that a city’s intellectual capital is formed for all sources of knowledge in different areas: human
resources, infrastructure efficiency, mobility, accessibility, business, image, quality of life, tourism,
innovation, and sustainability of environment, all of which allow for smart and sustainable growth
and wealth capacity.

It can thus be seen that sustainability and intellectual capital are interrelated; that is, their influence
on one another enables the use of an intellectual capital approach to measure sustainability. In this
sense, intellectual capital defines the human, relational and structural components that generate value
for a territory, and therefore, the strategy that allows for its development, a fundamental objective of
the multidimensional vision of sustainable development. Indeed, Januskaité and Uziené (2018) [23]
concluded that the interlinkages between intellectual capital and sustainable regional competitiveness
are strong and inseparable. Similarly, Dal Mas (2019) [24] analyzed 1651 posts published by practitioners
on a leading sustainability website, where they discussed 17 main themes split into areas of financial
(also referred to as economic), social and environmental sustainability. The three main components
of intellectual capital—human capital, relational capital and structural capital—have been shown to
connect with most of these themes, demonstrating that intellectual capital and sustainability influence
each other.

In this context, complex tools have been used to measure and evaluate the sustainability of a city,
in most cases based on indicators that provide measures of progress towards achieving sustainable
development [25]. These measures can be daunting, thus requiring an analysis of the interrelationships,
redundancy and spatial distributions. Such indicators are based on one or two dimensions of
sustainability and vary between the use of “top-down” and “bottom—up” approaches [26]; a more
detailed analysis can be seen in the works of Singh (2019) [27], Mori and Christodoulou (2012) [28],
and Nevado et al. (2019) [29]. Table 1 lists the main indices grouped according to whether they take a
general perspective or are for several geographical areas.
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Table 1. Sustainability indices.

40f16

Indices Key Dimensions/Components Application Ranking Aggregation
General City Indices
The Green City Index CO? emissions; energy; land use;
. buildings; transport; water and .. . .
(GrCI), Economist . 120 cities Yes Expert interviews.
X . health; waste management; air
Intelligence Unit [30]. . . .
quality; and environmental policy.
Simple average of
City Development Product, infrastructure, waste, 232 cities in Yes sub-indices; weightings
Index. Habitat IT [31]. health and education. 162 countries are analyzed for
principal components.
Productivity; quality of life; This is used in not
. . . ! aggregated form together
City Prosperity Index infrastructure development; -, A .
- R 82 cities Yes with a conceptual matrix,
(CPI) [31]. environmental sustainability;
equity and social inclusion the Wheel of
quty ’ Urban Prosperity.
Ecological Footorint Compare the demand on natural
8 P capital with the amount of natural 100 cities Yes There is not aggregation.
for cities (EFC) [32]. . .
capital actually available.
Global Sustainable Natl.n‘.al Capital, Resot.Jrce
o Efficiency and Intensity, . o
Competitiveness n 1 ital 135 countries Yes Average of sub-indices.
Index (GSCT) [33] Intellectual Capital, Governance
o Efficiency, and Social Cohesion.
Global Green Leadership and climate change,
Economy Index efficiency sectors, markets and 130 countries Yes Expert practitioners.
(GGEI) [34]. investment and the environment.
Geographical areas city indices
Urban Sustainability Social, Economic, " . .
Index [35]. Environmental and Resource. 185 cities Yes Expertinterviews.
Ecological sustainability, water
resources utilization,
economic efficiency,
Sustainability Index resource self—suff}mengyf . . .
.. environmental loading, living 1 city No Expert interviews.
for Taipei [36]. >
comfort, transport efficiency,
environmental
management, social welfare and
public safety and education.
Compass Index of Nature, Orlando and others No There is not ageregation
Sustainability [37]. Economy, Society and Well Being. USA cities 881CE ’
Development of Nature, -, o
cities [5]. Economy, Society and Welfare. 9 cities Yes Average of sub-indices.
UK Sustainability . - -
Cities Index [38]. People, Planet and Profit. 20 cities Yes Statistical methods.
Sustainability
composite indicator Nature, North Aegean Yes Expert information
for North Aegean Economy, Society. Region (Greece) P ’

Region (Greece) [39].

Source: own elaboration.

Generally speaking, each index aims to address deficiencies identified in previously published ones;
hence, different authors also present indicators for specific geographical areas, for example, [40-46].
In our case, we make an ambitious attempt, avoiding information biases, to develop a TBL sustainability
index by using an intellectual capital approach. This can be characterized as a composite indicator
constructed using principal component analysis with objective weightings that accounts for the three
abovementioned dimensions, as can be seen in the study by Alfaro et al. (2017) [3]. This index is then
used to analyze the relationships with citizens” quality of life.

In addition, there are a variety of different understandings of the concept of quality of life, since it
can be interpreted through a multidimensional, interdisciplinary approach [47]. Thus, it can be used to
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assess citizens’ general well-being (wealth, employment, health, education) or aspects such as human
rights and happiness. Similarly, there is often confusion between the different meanings of the terms
“quality-of-life”, “well-being”, and “happiness”; at times, they are used as umbrella terms, while at
others they denote particular qualities [48].

From the literature review, with works including those by Dissart and Deller (2000) [49], Kahneman
and Deaton (2010) [50], and Sen (2001) [51], it can be seen that there is a consensus that the quality
of life has two interrelated dimensions: objective (physical, social, economic, etc.) and subjective
(psychological state of satisfaction). Given its subjective nature, it is precisely this second dimension
that is the most difficult to measure, as it is related to factors of social and economic inclusion; however,
this is the focus we used to measure quality of life in the present article. Citizen’s quality of life can thus
be considered as a general aim of sustainable development which can be assessed through objective
and subjective profiles of economic, social and environmental elements. Such assessments allow us to
examine the relationships between them using sustainability and quality of life indices (Figure 1).

~
QUAL.IT.Y OF I.“IFE SUSTAINABILITY
Multi-dimension . 1. .
A . Multi-dimension
Interdisciplinarity
J
b N
~ Intellectual Capital:
[ Objetive / Subjetive Env1ronme?nta.1, Socx.al and
Economic dimensions
/

Quality of Life Index
Indicators: General,
Geographical areas

Sustainability Index
Indicators: Country,
Regional/Local

Analysis
Relationships
Comparisons

Figure 1. Concept and measurement of quality of life and sustainability.

To that end, just as for sustainability, we established subjective quality of life indicators that offer
a multidimensional perspective. These indicators thus entail substantial complexity, and there are
no widely-accepted proposals for countries, regions or cities. Indeed, a number of different indices
covering these two spheres have been produced, as can be seen in studies by Marans and Cooper
(2000) [52] and Turkoglu (2015) [53]. Similarly, Marans and Stimson (2011) [54] and Ballas (2013) [55]
provided a descriptive analysis of the different studies on the objective and subjective measures of
quality of life and their interrelationships, especially for cities and regions.

The literature highlights the different methodologies used to assess quality of life; generally
speaking, however, the most widespread is the use of indicators or indices, with the most common
variables being those relating to health, education, economy and life expectancy. Such indicators have
been produced for countries, cities and regions; Table 2 presents the most commonly-used indicators.
Nevertheless, other authors have also proposed specific indicators, such as those in [56-63].

On the basis of the carried out review, it can be seen that there is no universally-accepted index or
standard dimensions to account for measuring the quality of life. While there have been numerous
studies that have taken an objective approach to measuring quality of life, relatively few have used the
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subjective approach of obtaining information through surveys. Thus, using the data made available
in the Flash Eurobarometer 419, we present a proposal for measuring the quality of life of European
citizens that compiles all this subjective information into a number of indicators.

Table 2. Quality of life indices.

Indices Key Dimensions/Components Application Ranking Aggregation
Country Level
Housing, income, jobs,
OECD Better Life .communlty, ?ducatlon, . . .
Index [64] environment, civic engagement, 38 countries Yes Expert interviews.
’ health, life satisfaction, safety, and
work-life balance.
Human Health, education and livin:
Development ! . . & 187 countries Yes Statistical methods.
standard dimension.
Index, [65].
Economy, health, This is used in not
Legatum Prosperity entrepreneurship .and opportunity, . aggregated form togethgr
safety and security, governance, 142 countries Yes with a conceptual matrix,
Index [66]. .
personal freedom, education, the Wheel of
social capital. Urban Prosperity
Regional/Cities Level
Housing, income, jobs,
OECD Regional community, education,
Well-Being Index environment, civic engagement, 402 regions Yes Expert interviews
[67]. health, life satisfaction, safety,
and work-life balance.
EIU’s Global Stability, healthcare, culture and
Livability Ranking environment, education, 140 cities Yes Expert interviews.
[68]. infrastructure.
Safety/crime, medical care,
climate/sunshine, international
connectivity, public
M le’ lity of i lity of .. .1
onoces Quality o .transportahc.)n, quality N 25 cities Yes Average of sub-indices.
Life Survey [69]. architecture, environmental issues
and access to nature, urban design,
business conditions, pro-active
policy development, tolerance.
Political and social environment,
economic environment,
socio-cultural environment, health
Mgrcer S anhty of and s.amtatlon., SChOO.IS and 500 cities Yes Expert information.
Living Ranking [70]. education, public services and
transportation, recreation,
consumer goods, housing,
natural environment.
Account purchasing power,
. . ollution, house price to income
lity of Life Ind po s IouSs . .
Qua 1( (SI?I) [;E naex ratio, cost of living, safety, health 20 cities Yes Average of sub-indices.

care, traffic commute time
and climate.

Source: own elaboration.

Thus, after constructing an index to measure sustainability and another for quality of life, we were
able to carry out an analysis of the relationship between the two. Below, we explain the methodology

used to do so.

3. Materials and Methods

The fact that there is no generally-accepted methodology for defining either sustainability or
quality of life indicators led us to use the methodology developed in a study by Alfaro et al. (2017) [3].
These authors proposed a TBL sustainability indicator for 158 European cities that includes three



Sustainability 2019, 11, 6025 7 of 16

dimensions related to the types of capital considered in the measurement of intellectual capital. In this
regard, environmental structural capital was used to measure the environmental dimension (ED), gross
domestic product (GDP) and the labor market situation were used to measure the economic dimension
(EcD), and social human capital was used to measure the social dimension (SD). A principal component
analysis was used to construct these indices, as was done in a study Lopez et al. (2014) [72], where the
good performance of this technique for index construction was demonstrated. This method allows
the variable information with available data to be aggregated into a number of synthetic indicators
without any loss of information, with weights assigned objectively.

To prevent any loss of relevance, since it is not possible to aggregate information on variables of
different types, they were rescaled by assigning them a maximum value of 100 and a minimum value
of 0. These variables were transformed into principal components (PCs) by means of Equation (1):

K
PC; = Zui Xi (1)
i=1

where u; is the characteristic vector of each PC and x; is the variable used to build the capitals for the total
of k variables considered. Finally, on the basis of these PCs, a value for each of the proposed indicators
can be determined by a weighted geometric mean [73], whereby weightings are assigned according to
the percentage of variance retained by each component in the principal component analysis.

According to Alfaro et al. (2017) [3], the environmental dimension (ED) includes four components:
pollution, water consumption, waste management, and land uses. Each of these components is
measured by a set of indicators. The economic dimension (EcD) is measured using gross domestic
product (GDP) and labor market indicators such as unemployment rate, active population, and types
of jobs (self-employed, salaried, part-time, and full time). Finally, the social dimension (SD) is
disaggregated into four components: health, safety, education, and cultural conditions. Again, each of
these is measured by a set of indicators. The cities and indicators used were selected on the basis of
the literature review carried out, depending on the data available in the Urban Audit database from
Eurostat. Specifically, 17 environmental indicators, 8 economic indicators and 15 social indicators
were used to measure the consequences of a sustainable governance for cities within a macroeconomic
framework of intellectual capital. Subsequently, these three dimensions were aggregated into a
sustainability index using the same procedure.

Regarding quality of life, we again took a multidimensional approach and drew on the information
published by Eurostat in the Flash Eurobarometer 419 [14] to produce a measurement of European
citizens’ subjective quality of life based on four dimensions: life satisfaction, mobility, culture and
sports, social integration, and public services. In this case, the framework was microeconomic, based
on citizens’ subjective perceptions. Table 3 presents the variables used to measure each of these
dimensions, along with the definition and the acronym. Values correspond to the percentage of people
who, in the abovementioned survey developed in 2015, declared themselves very satisfied with each of
the aspects considered. Finally, the indicators obtained for each of the dimensions could be merged to
obtain an overall quality of life index for each city, which we refer to as the quality of life (QOL) index.

The available data, taking into account both indices and their component dimensions, yielded
complete information for 52 European cities from 24 countries. The results showed that the cities
of Hamburg, Kobenhavn and Bratislava occupy the top three positions in terms of sustainability,
while Zurich, Kobenhavn and Stockholm stand out in terms of their citizens” assessment of quality
of life. At the other end of the spectrum, the cities with the worst sustainability index score are
Napoli, Bucharest and Oviedo, and the worst in terms of quality of life are Roma, Palermo and Lisbon.
According to the rankings of the general indices, we observed that the less populated cities offer better
positions in terms of citizen’s quality of life, with notable differences with respect to their sustainable
development strategy (see Table Al in Appendix A).
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Table 3. Quality of life components.

Name (Acronym) Components Questions or variables
. . . Life Satisfaction Personal situation: job, financial, general life, place where you live.
Satisfaction of Life .
(SLS) Trust General and neighborhood safe.
Environmental conditions Quality air, noise, cleanliness.
. . . Foreigners integration.
Social I(nStIf;gratlon Clgﬁgiigloer; t Affordable housing.
Climate Change.
Mobility, Sport and Mobility Public trar}sgort, ShOP areas.
Culture Cultural facilities, public spaces.
Culture (MCS) i
Sports Sport facilities, green spaces.
. . . .. . Schools, Health services.
Public Services (PS) Public Administration

Efficiency of public services.

Source: own elaboration.

By using the studied relationship, we propose a mathematical model based on the tangible
production model, where quality of life—which includes citizens’ assessment of intangibles—
is endogenous. The three dimensions of sustainability are thus taken as exogenous in determining
citizens’ quality of life; that is, it depends not just on purely economic factors but also on social and
environmental factors linked to the sustainable development of their city. Citizens” quality of life can
then be defined according to Equation (2):

Ln(QOL); = a+ B Ln(EcD); + v Ln(SD); + 5 Ln(ED); + ¢; 2)

where the subjective QOL index or its components (satisfaction of life (SLS); social integration (SI);
mobility, sport, and culture (MCS); and public service (PS)) depend on the dimensions of sustainable
governance from an intellectual capital perspective for city i, with 3, v, & being the effects of these
economic (EcD), social (SD) and environmental (ED) factors, respectively; finally, ¢ is the uncorrelated
random error with zero bias and constant variance.

However, the results of these relationships are analyzed in more depth in the following section,
in accordance with the structure set out in Figure 2.

Sustainable

Citizen’s Quality
government

of Life

Satisfaction of Life

PRESE. Social —
M M
Mobility, Sport and
[ obility, Sport an A
Culture )
C Economic C
R R
o Integration o
Environmental

Public Services

N /

Figure 2. Relationships structure.
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4. Results: Quality of Life Model

Taking Figure 2 as a theoretical basis, it can be hypothesized that better sustainable planning
and governance in a city aimed at improving its tangible and intangible capitals should result in
better well-being or quality of life for its citizens. This proposition, based on a multidisciplinary
theoretical framework, fits with the SOLA model (abbreviation for social quality in Finnish) proposed
by Pieper (2019) [74]. Said model offers an interdisciplinary, multi-level, comprehensive framework
or meta-model made up of five modules (human ecology, three levels of social systems, and ethical
quality standards) which conceive of social sustainability, social quality and quality of life in terms of
evolving systems theory.

In our case, following the analysis of the QOL index together with the sustainability competitiveness
index (SCI), we observed a direct relationship between the two (see Figure 3, which includes the
confidence ellipse). In addition, in the analysis of the relationship between the SCI and QOL indices,
the Pearson correlation coefficient yielded a value of 0.5. This indicates that there was a positive
relationship between the two, highlighting that the best quality of life levels are found in the most
sustainable cities or that it is the most sustainable cities that enable their citizens to achieve a better
quality of life.

70 —=
P Wy
\
60 - o o °
? ach e o
/ e 'l
50 - /S ° o ° !
P ] & :
- f o © ° /
O 40 n I."’ B o © f{.
o ‘fl 8. ° oo o /
| o o o g
| o @
304 | e . B
20 - \5 - e
10 - T T T T
40 44 48 52
SCl

Figure 3. Scatter with confidence ellipse quality of life (QOL) index and sustainability competitiveness
index (SCI).

In this sense, the coefficients of Equation (2) were expected to have a positive value, indicating a direct
relationship between sustainable management, incorporating intangibles, and citizens’ quality of life.
Table 4 presents the estimated results of these coefficients for this equation and for its four components.
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Table 4. Relationship between the sustainability index and citizen’s quality of life.

Independent EcD SD ED Intercept R2
Dependent B v 5 o
QoL (3.&)7;9*** (3,8'5830)7*** (_;%éff w0391
oL G5 (08 Caasey e 0397
- T
Ve 4566 (8 Cidigyes 0514
Ps aon - @une .08

Source: own elaboration. Note: variables in logarithms. T-values in brackets and confidence levels: 99% (***), 95%
(**) and 90% (*).

From the values obtained for the coefficients and their significance (t-values), it could be seen that
quality of life in the European cities under study fundamentally depends on the economic and social
dimensions; citizens still do not assess the environmental management as good enough to satisfy their
quality of life needs.

Europeans are satisfied with their lives (SLS) in terms of the physical safety, financial security
relating to their income level, their work (3 = 1.11), and especially regarding the social benefits they
enjoy in terms of health, education and culture (y = 1.19). However, advances in the environmental
management of waste, water and green spaces do not contribute to greater satisfaction with the lives
they lead. The findings are similar for urban planning, transport, mobility, culture and sports (MCS),
as once again the predominant relationship relates to social factors in the 52 analyzed European cities
(v = 1.33), followed by economic factors. In this case, in terms of sustainable management, it is critical
that advances in environmental policies are significantly perceived by citizens in their assessment of
quality of life.

Focusing on the efficiency of public services (PS) in citizens” quality of life, it is the economic
factors of per capita income and the labor market that most to ensure their satisfaction in this regard
(B = 1.42), followed by social factors, indicating that this type of management is implemented best
in the richest cities, or that they are the most efficient. Finally, separate mention should be made of
the relationship with citizens’ quality of life in terms of the social integration of foreigners and the
surroundings (SI). No significant relationship is found between SI and economic or social factors.
The relationship with the environmental dimension is significant at 10%, although it could be much
improved as the significance level of the model is low (R? = 0.05).

In short, we observed similar behavior for SLS, MCS and PS, with both SLS and MCS recording
the highest values for the social dimension. Regarding SI, the only relationship found was with the
environmental dimension, although it was only weakly significant.

5. Discussion

The results discussed here reflect those from the study carried out by Mizobuchi (2017) [75],
who incorporated a sustainability indicator into the better life index by applying corrected convex
non-parametric least squares. The author found that while the overall ranking of countries produced
by the better life index did not significantly change, the composite indicators of some countries were
significantly affected by the incorporation of the sustainability indicator. Therefore, as in this paper,
those results demonstrated the impact of sustainability on the quality of life.

For the governing authorities in European cities, the results of the model of citizens’ quality of
life should be used to evaluate their management; it can be seen that Europe is making progress in
terms of income and in keeping its social guarantees, given the improved quality of life of its citizens,



Sustainability 2019, 11, 6025 11 of 16

but little or no progress is being made in environmental terms, as reflected in citizens” assessment of
this dimension in terms of their quality of life levels.

In this way, the concern for the environment is almost absent from the political and institutional
agendas of the different public administrations. This situation is also evident, for example, in the
Citix Barometer [76], where citizens’ opinions on municipal services and quality of life are collected,
and which are used to suspend environmental-related policies.

In this sense, it has also been demonstrated that citizen’s quality of life is sensitive to strategic actions
in economic and social terms, but this does not occur in social integration. Similarly, the environmental
dimension is not reflected in the European quality of life, where it can be seen in the rankings that only
the low level of population is a variable worth taking into account.

The study presented was relevant because it quantitatively demonstrates how sustainable development
and citizen sustainability for Europeans lack sufficient environmental and social integration instruments.

6. Conclusions

Sustainable development is one of the key elements in new economic paradigms, because it is
fundamental for citizens” quality of life. Thus, this study analyzed the influence that each of the
components of sustainability has on the quality of life. To that end, we used indices to measure the
sustainable development of a city from a triple bottom line approach, with quality of life assessed from
a subjective perspective. Given the information available, it was possible to carry out a disaggregated
analysis of 52 European cities from 24 countries.

The results revealed that the sustainability dimension that plays the least relevant role in citizens’
subjective quality of life is the environmental one; indeed, it was found to be non-significant in most
of the established relationships, indicating that it is not appreciated by citizens. However, both the
economic and social dimensions are determinants of the overall quality of life, as well as specific
elements; the exception is social integration, for which neither the social nor the economic dimension
is significant.

From our model of European citizens” quality of life, we were able to determine that the situation
regarding the key factors (economic, social and environmental) is critical for achieving sustainable
development. In this regard, a reordering is required relative to the effects on quality of life; in order to
achieve a good quality and sustainable life, economic and social dimensions should be maintained
without seeking continuous growth; at the same time, efficient environmental management aimed at
growth should be implemented. Moreover, immediate action is called for to set short-term goals and
plans to ensure their viability. These goals should address waste recycling, relocation planning and
the development of green and smoke-free spaces, the management of greenhouse-effect pollutants,
and the consumption and uses of water. A production model centered solely on an economic—or even
social—vision of continuous growth is no longer sustainable.

Lastly, it should be noted that this work represents a starting point for more in-depth research
that can be carried out as more information becomes available. In this regard, having information
on other, non-European cities would enable us to determine the influence and the success of the
sustainable development policies implemented in the European Union. In addition, if we had access to
information for more years, a panel data approach could be applied to reveal the evolution over time
of the established relationships.

Another important issue for the analysis is the difference in probably the relationship between
quality of life and sustainable development according to the population of cities, in this sense, clusters
differentiated by inhabitants can clarify this aspect more than the rankings used.
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Appendix A

Table Al. Rankings: citizen’s quality of life index and sustainability.

Country City QOL Ranking Sustainability Ranking
Brussels 36 25
Belgium Antwerp 17 9
Liege 39 17
Bulearia Sofia 49 27
8 Burges 23 40
Denmark Kobenhavn 2 2
Berlin 31 8
Hamburg 16 1
Germany Munich 4 5
Essen 25 13
Leipzig 19 6
Dortmund 27 12
Estonia Tallinn 29 26
Madrid 28 37
Spain Barcelona 30 43
P Malaga 15 16
Oviedo 11 50
Paris 37 22
Strasbourg 26 28
France Bordeaux 20 20
Lille 33 19
Marseille 43 30
Roma 52 41
Napoli 48 52
Torino 44 38

Italy

Palermo 51 48
Bologna 40 44
Verona 38 42
Latvia Riga 45 39
Lithuania Vilnius 24 36
Luxemburg Luxembourg (city) 6 7
Budapest 35 45
Hungary Miskolc 16 47
Amsterdam 21 10
Netherlands Rotterdam 22 23
Groningen 7 4
Austria Wien 10 16
Warszawa 41 32
Poland Krakow 34 35
Gdansk 32 34
Portugal Lisbon 50 49
Romania Bucharest 42 51
Slovenia Ljubljana 12 33
Slovakia Bratislava 47 3
Finland Helsinki 13 21
Swed Stockholm 3 11
weden Malmd 8 14
London 18 18
UK Manchester 14 29
Newecastle upon Tyne 5 24
Norway Oslo 9 15
Switzerland Ziirich 1 31
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