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Abstract. Satisfaction with the urban environment is among the crucial elements of the quality of urban life.
This study examines the results of the most recent wave of the Eurobarometer survey (year 2023), covering 83
European cities, to explore which city characteristics are associated with higher and lower perceived quality of
different urban environment areas - air quality, noise levels, green spaces and city cleanliness. Our empirical
results reveal that residents of larger European cities are less satisfied with urban environment, even when
controlling for actual air pollution and other relevant city characteristics. Higher perceived quality of green
spaces, as well as coastal city location (near a sea or major lake), is associated with higher satisfaction with air
quality and urban noise conditions. Income level is positively associated with perceived quality of green spaces
and satisfaction with city cleanliness. There is also a clear evidence that residents of southern European non-EU
cities exhibit high tolerance towards air pollution - satisfaction with air quality in these cities is systematically
higher than would be expected given actual air pollution and other relevant city characteristics such as city
size, location and green spaces. We conclude that although environmental quality is likely to remain a natural
advantage of smaller European cities, improvements in green spaces and reductions in traffic congestion could
still generate non-negligible gains in urban environmental satisfaction irrespectively of city size.
Keywords: satisfaction with urban environment, air quality, noise level, green spaces, city size, traffic
congestion, pollution tolerance.

Introduction

Raising urban well-being can be recognised as one of the top political priorities for local
public administrations. In the literature, quality of urban life is connected to the words

“smart city”, “sustainable city” and “urban development”. Although none of these terms
have universal definition, urban well-being usually incorporates objective and subjective
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quality of life measures and is generally understood as people’s experiences, perceptions
and feelings within their living spaces (Senlier et al., 2009).

Satisfaction with the urban environment is one of the crucial elements of urban
well-being. Particularly, life satisfaction tends to decrease in urban environments exhib-
iting pollution, congestion and noise (Grigolon et al., 2014). Studies employing spatial
modelling techniques often find people are more satisfied with a landscape view (such as
forest or river) than with traffic noise and traffic view (Hasegawa & Lau, 2022). These
optic and audio features are important for overall well-being and particularly for mental
health (Youssoufi et al., 2020). It could be one of the reasons why Europeans living in
big cities or capital cities tend to be less happy (Piper, 2015; Loschiavo, 2021). Indeed,
environmental pollution is among few negative externalities of population size and density
which is common in large European cities (Keshavarzi et al., 2021). Although big city
residents often are richer as well as enjoy better job opportunities, access to education
and healthcare services (Goerlich & Reig, 2021; Nicolas-Martinez et.al., 2024), this does
not automatically means higher life satisfaction (Okulicz-Kozaryn & Valente, 2019).
That is why clean, authentic and unique environments, with an opportunity to maintain
healthy lifestyle are among key non-economic advantages attracting many creative and
well-educated people from the centres of multi-million megacities to small cities or even
suburbs (Selada et al., 2012).

Cities with shrinking population nowadays are not uncommon in Europe. There is a
consensus in the literature that economic development alone (accompanied with inflow of
investments and job creation) cannot prevent depopulation of cities. Hospers (2014) argues
that improving urban life quality for the current city residents is the most sustainable and
suitable strategy to prevent further population decline. In turn, Haase et al. (2021) names
environmental upgrading among the key factors of creating more attractive living condi-
tions when aiming to achieve urban regrowth. Indeed, living in a pleasant environment
can make people feel happier (Lopez-Ruiz et al., 2019).

The goal of this study is to find out which city characteristics are associated with
higher or lower satisfaction with the urban environment in the European cities. Urban
environment satisfaction data explored in this study comes from the most recent wave of
the Eurobarometer survey (year 2023) on the quality of life covering 83 European cities.
The following four urban environment areas are considered — quality of the air, noise
level, green areas and city cleanliness. We build several multifactor regression models
to link each of these urban environment areas with various city characteristics such as
city size, income, location, air pollution, population density, traffic congestion and the
capital city status.

Three hypotheses are tested:

H1: Residents of larger European cities are less satisfied with urban environment even
after controlling for actual air pollution and other relevant city characteristics.

H2: Coastal city location (near a sea or major lake) is associated with higher urban
environment satisfaction even after controlling for actual air pollution, city size and other
relevant city characteristics.

136



Olegs Krasnopjorovs. Satisfaction with Urban Environment in European Cities

H3: Pollution tolerance is high in some European cities, which is reflected in signif-
icantly higher urban environment satisfaction than would be expected given the actual
pollution levels and other relevant city characteristics.

The contribution of this article to the literature is that we formally test simultaneous
effect of several city characteristics on perceived quality of urban environment (while
differentiating four separate urban environment areas — air quality, noise level, green
spaces and city cleanliness), by employing multifactor regression analysis method to the
most recent wave of the Eurobarometer survey on the quality of life.

The remaining part of this paper is structured as follows. Section 1 reviews the litera-
ture, Section 2 discusses Eurobarometer survey data as well as the data analysis methods
employed in this study, while Section 3 presents empirical results and discussion.

Literature review

Most Europeans live in cities. Air pollution, high noise levels and crowdedness are among
the factors negatively affecting health, life expectancy and overall life satisfaction of urban
residents.

Particularly, air pollution in European cities costs about 50 thousand lives every year, with
the highest mortality burden recorded in Poland, Czechia and the Northern Italy (Khomenko
et al., 2021). Big cities usually are more exposed to air pollution, which if often related to
heavy traffic, particularly in Czechia (Brani & Linhartova, 2012). Apart from private car
transport congestions, high air pollution in some European cities can reflect still insufficient
use renewable energy in production and heating (Karpinska & Smiech, 2020; Gara et al.,
2024). Air pollution negatively relates with life satisfaction in Europe, with especially large
health costs coming from small particulate matters in the air (Rodriguez-Alvarez, 2021).
Self-reported life satisfaction also tends to be lower in those European countries exhibiting
higher sulphur dioxide concentrations in the air (Ferreira et al., 2013). Moreover, the impact
of air pollution on life satisfaction can be stronger in countries with higher income inequal-
ity, possibly reflecting a segregation of low income households to heavily polluted areas
(Jorgenson et al., 2021).

The majority of European urban population is exposed daily to undesirably high level
of noise (Lawrence, 2013). Urban noise pollution in Europe, mostly from road traffic, costs
about 12 thousand lives every year. Traffic noise can lead to stress reactions contributing to
cardiovascular diseases, obesity, diabetes, breast cancer, decreasing birth rates and mental
disorders (Veber et al., 2022; Dzambas et al., 2024).

A destructive impact of air pollution and high noise levels might not be recognised in full,
particularly in lower-income societies. At low income levels, environmental problems are not
among key priorities and often regarded as a by-product of faster economic growth bringing
higher employment and business dynamism, in line with the pollution haven hypothesis
(Beka et al., 2024). For instance, even many Central and Eastern European citizens have too
high tolerance towards urban air pollution (Chiarini et al., 2021). Environmental dimension
might be still unappreciated by many European citizens, compared to the economic and social
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quality of life dimensions (Lopez-Ruiz et al., 2019). Indeed, higher socio-economic status
tends to increase ecological awareness of residents — with biodiversity and ecology being
more important for richer and more educated respondents (Hardi et al., 2024).

Green space is one of the powerful tools to reduce air and noise pollution in a city (Gianni-
co etal., 2021). Public parks can also encourage physical activities and social interactions.
Besides, natural environments can reduce mental distress by helping to relax and providing
amental escape (Bahr, 2024). Therefore, public green spaces in cities may generate positive
externalities by improving health of urban residents as well as raising environmental quality
and city’s attractiveness (Coisnon et al., 2024). Particularly, close and accessible green spac-
es reduce an incidence of cardiovascular diseases, obesity and overall mortality. Access to
green spaces can decrease anxiety, while improving social interaction and cohesion. Some
European cities could significantly decrease mortality rate simply by complying with the
World Health Organization recommendations regarding an access to green spaces (Barboza
etal., 2021). The ability of green spaces to benefit people and improve urban quality of life
crucially depends not only on their quantity, but also quality, design and location (Hardi
et al., 2024). However, green urban areas are usually constrained due to very limited and
expensive space in cities (Bahr, 2024).

Data and methods

We apply multifactor regression analysis to explore which city characteristics are associated
with higher or lower satisfaction with urban environment. Our dependent variables represent
satisfaction with four urban environment areas — air quality, noise level, city cleanliness
and green spaces. In turn, independent variables or regressors consist of actual quality of
urban environment and other relevant city characteristics. For instance, for the case of three
regressors, equation takes the following form:

S=by+b F +by, F,+by - Fy+e
where S is satisfaction with a particular urban environment area.
F,, F, and F, —regressors representing actual quality of urban environment and various
city characteristics;
by, b, b, and by — parameters to be estimated.
€ — error term.

Dependent variables: perceived quality of urban environment

Our measure of perceived quality of urban environment comes from the most recent wave of
the Eurobarometer survey on the quality of life in European cities. This survey takes place
every four years. Last time (in 2023) it covered 83 European cities - mainly located within
the European Union, but also in the United Kingdom, Norway, Switzerland, Iceland, Turkey
and Balkan countries. From 800 to 900 respondents were surveyed in each city. Respond-
ent-specific weights were applied to ensure a sample representative of the general population
in a given city by age and gender (as well as education level at the NUTS-2 region level).
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Eurobarometer survey contains about 50 questions on satisfaction with different urban
quality of life areas, such as safety, infrastructure, city governance and many others. Four of
these questions are related to urban environment, and therefore are the focus of this study.
Particularly, respondents rated their satisfaction using a 5-point Likert scale (from very
satisfied to not at all satisfied) to rate their satisfaction with quality of the air, noise level,
green spaces and city cleanliness.

While survey data directly observes urban environmental well-being, it has several lim-
itations. First, survey data reflect the subjective perception of the respondents relative to an
imagined ideal situation. Individuals may have different interpretations of this ideal, and it is
subject to change. For example, a decline in perceived air quality might be driven by reduced
tolerance for urban air pollution rather than an actual decline in air quality. Second, there
is no precise definition of what the satisfaction with, for instance, “green spaces such
as parks and gardens” really entails. It could measure the quantity, subjective quality,
design, safety, location, availability, ease of access to green spaces or some combination
of these or other factors. Therefore, a response to this question may reveal satisfaction
also with other urban quality of life areas such as physical safety, general infrastructure
or even public transport services. The inability to distinguish these effects is important
limitation of this research.

We create one variable for a given environmental quality area in a given city. This
transformation is in line with Okulicz-Kozaryn and Valente (2019). The respective varia-
ble ranges from a theoretical 0, when all respondents are very unsatisfied, to 100, when all
respondents are very satisfied. A usual caveat applies: this approach intrinsically assumes
the same distance between Likert scale points, which may not always be the case. One
could create alternative variable reflecting satisfaction with, for instance, quality of the air,
by counting only the share of those respondents who are “very satisfied”, “very or rather
satisfied” or “very or rather dissatisfied”. These alternative variables, however, have their
own drawbacks. For instance, the share of respondents which are “very or rather satisfied”
does not distinguish neither between “very satisfied” and “rather satisfied”, nor between
“very unsatisfied”, “rather unsatisfied” and “no answer”, which is a significant information
loss. Therefore, we believe that the balance of replies employed in this study is adequate
way to measure satisfaction with urban environment at the city level.

Independent variables: actual quality of urban environment and city characteristics

This study employs several sources of hard data on the quality of the urban environment in
European cities. We use IQAir air pollution data to control for the actual quality of the air
in a city. IQAIr collects data from air monitoring stations around the globe and publishes
an index which reflects PM2.5 concentration in the air, with larger values indicating more
severe air pollution. Actual urban noise levels are reflected by the share of urban inhab-
itants exposed to unhealthy road traffic noise, published by the European Environmental
Agency. In turn, the quantity of green spaces is represented by the share of green, natural
and agricultural spaces in city land area, published by Eurostat.
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Similarly to survey data, hard data on the urban environment also have important limita-
tions. For instance, air pollution data are significantly affected by the location of monitoring
stations and weather conditions. In turn, data on the quantity of green spaces are not available
for many cities in our sample, as they are reported for only 34 out of 83 cities.

The list of other city characteristics employed in this study includes city size (proxied by
population), population density (the number of city residents per km?2), average income level
in a city (measured as gross domestic product per capita, purchasing power parity adjusted,
expressed as a percentage of the European Union average), as well as dummy variables rep-
resenting capital city status and coastal city location (near a sea or a major lake). Moreover,
traffic congestion is measured as the average additional time (in percent) lost in traffic within
a given metropolitan area, compared to driving under free-flow conditions (TomTom data).

Descriptive statistics for all variables used in this study is summarized in Table 1.

Table 1. Descriptive statistics of the variables used in this study

Standard Data availa-
Variable Mean deviation Minimum value | Maximum value | bility (n'u.m-
ber of cities)
Satisfaction with air quality | 56.0 14.7 15.2 (Skopje) 80.4 (Rostock) 83
Satisfaction with noise level | 57.4 10.4 33.5 (Tirana) 73.1 (Oulu) 83
Satisfaction with green areas | 68.6 12.4 13.4 (Naples) 85.1 (Malmo) 83
Sf‘;;ffﬁgg;n with city 550 | 13.6 | 11.7(Palermo) |82.5(Luxembourg) 83
Air pollution index 11.0 4.2 3.9 (Reykjavik) 24.6 (Skopje) 83
Share of people exposed to
unhealthy road traffic noise | 43.4 15.6 13.5 (Valletta) 89.8 (Lefkosia) 68
(%)
Share of green, natural and
agricultural spaces (% of 522 18.6 22.7 (Paris) 86.4 (Aalborg) 34
area)
Population (thousand) 1339 | 2315 |113 (Piatra Neamt)| 15660 (Istanbul) 83
Population density 534 522 50 (Burgas) 2539 (Naples) 68
GDP per capita 114 46 31 (Diyarbakir) 273 (Dublin) 83
Capital city 0.41 0.49 0 1 83
Coastal location 0.52 0.50 0 1 83
Traffic congestion 27.1 6.8 13 (Malmo) 46 (Bucharest) 70

Source: author’s elaboration based on Eurobarometer, Eurostat, UK National Statistics Office, IQ Air, European
Environmental Agency and TomTom data.

Empirical results and discussion

Tables 2-5 show multifactor regression results linking the perceived quality of the urban
environment in 83 European cities (satisfaction with air quality, noise level, green spaces
and city cleanliness) with various city characteristics. To test the robustness of the results,
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we add regressors one by one and examine whether the sign and statistical significance of
the coefficients change as additional regressors enter the equation. The results presented
in the tables below are robust — both the sign and the statistical significance of the coef-
ficients do not change when other regressors are added to or dropped from the equation.

We document a negative link between actual air pollution, measured by air monitor-
ing stations, and satisfaction with air quality in a given city. While this result is robust
to econometric specification and statistically significant at least at the 1% level, the rela-
tionship is far from perfect, implying that actual air pollution is not the only determinant
of air quality satisfaction in European cities (Table 2).

Table 2. Relationship between the satisfaction with air quality and different city characteristics (83
European cities; in 2023)

Model 1 Model 2 Model 3 Model 4 Model 5
. . DIRRE | 133 | [ 35wRs | ] QRRR | ] GO%EE
Actual air pollution (0.31) (0.33) (0.30) (0.32) (0.32)
o 0.51 %% 0.47%%% 0.51 %% 0.54%%x
Green spaces satisfaction ©.11) (0.10) (0.10) (0.09)
. 3.98%RE | 30RRR |4 4Q%kx
Population (1.02) (1.01) (0.94)
4.65%% 4.77%%
Coastal (26;3) (27;0)
South non-EU 16(302:; .
Constant 79.22%%% | 35.65%kx | 0D D0k | 790I%kx | Q) DDkkk
(3.71) (9.86) (17.07) (18.01) (16.58)
R2 0.36 0.50 0.58 0.60 0.68
Observations 83 83 83 83 83

Notes. *** ** and * reflect statistical significance at the 1%, 5% and 10% significance level respectively. Standard
errors are in parentheses. Dependent variable is satisfaction with air quality (index; 0-100 point scale). Population
enters equation in natural logarithms. Coastal is a dummy variable with values 1 if a city is located near a sea
or a major lake, and 0 otherwise. South non-EU is a dummy variable with values 1 if a city is located in a
Southern European country which is not a member of the European Union, and 0 otherwise.

Source: author’s elaboration based on Eurobarometer survey, Eurostat and UK Office for National Statistics data.

Our results confirm a negative relationship between the perceived quality of the urban
environment and city size. Residents of larger European cities exhibit lower satisfaction
with all areas of urban environment (air, noise, green areas, cleanliness) and this effect
is statistically significant at least at the 1% level even after controlling for other relevant
city characteristics. The negative effect of city size on urban environmental well-being
is well in line with the literature (for, instance, see Loschiavo (2021) and Keshavarzi et
al., 2021).

Our results also confirm the role of green spaces in reducing air and noise pollution
(in line with Giannico et al., 2021). Satisfaction with green spaces is associated with
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higher satisfaction with air quality and noise level at the 1% statistical significance level
(Tables 2 and 3). Moreover, we find that a coastal city location (near a sea or a major
lake) is associated with higher satisfaction with air quality and noise level. This effect is
statistically significant at least at the 5% level.

Table 3. Relationship between the satisfaction with noise level and different city characteristics (83

European cities; in 2023)

Model 1 Model 2 Model 3
4T TEEE -3.94%%* -3.61%**
Population
(0.95) (0.55) (0.51)
0.61%** 0.61%**
Green spaces satisfaction
(0.05) (0.04)
4.46%**
Coastal
(1.08)
121.42%** 68.79%** 61.90%**
Constant
(12.85) (8.48) (7.92)
R2 0.24 0.75 0.79
Observations 83 83 83

Notes. *** ** and * reflect statistical significance at the 1%, 5% and 10% significance level respectively. Standard
errors are in parentheses. Dependent variable is satisfaction with noise level (index; 0-100 point scale). Population
enters equation in natural logarithms. Coastal is a dummy variable with values 1 if a city is located near sea
or major lake, and 0 otherwise.

Source: author’s elaboration based on Eurobarometer survey, Eurostat and UK Office for National Statistics data.

There is a clear indication that Southern European non-EU cities have a high toler-
ance toward air pollution. Satisfaction with air quality in these cities is systematically
higher than would be expected given actual air pollution and other city characteristics
such as city size, location and green spaces; this effect is statistically significant at the
1% level (Table 2). While this finding is broadly in line with the literature (Beka et al.,
(2024), Lopez-Ruiz et al., 2019), contrary to Chiarini et al. (2021) we do not find a high
tolerance toward air pollution in Central and Eastern European (CEE) cities. This may
point to growing awareness of CEE residents of how detrimental air pollution is to health.

We also do not find evidence that tolerance toward a poor urban environment decreas-
es with income level. In fact, GDP per capita is positively associated with the perceived
quality of green spaces and satisfaction with cleanliness (Tables 4 and 5). This may reflect
a situation in which higher GDP per capita translates into higher tax revenues per capita,
which in turn provide greater resources for local authorities to maintain green spaces
in adequate quantity and quality. This result also implies that higher GDP per capita,
through advances in green spaces, can indirectly raise satisfaction with air quality and
noise level. This finding is in line with the environmental Kuznets curve hypothesis, ac-
cording to which at medium-to-high income levels further economic growth can improve
environmental quality.
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Although residents of Southern European non-EU cities tend to be more satisfied with
city cleanliness than would be expected given city characteristics, this effect is only at the
borderline statistical significance (Table 4).

Finally, residents of capital cities tend to have lower satisfaction with green areas and
cleanliness, even after controlling for other city characteristics (Tables 4 and 5). This
result is likely to reflect urban congestion effects. In particular, capital cities may have
more limited and expensive space, which constraints the quantity of parks (Bahr, 2024).
Empirically we find that residents living in cities with higher population density and traffic
congestion are less satisfied with green areas and cleanliness.

Table 4. Relationship between the satisfaction with cleanliness and different city characteristics (83

European cities; in 2023)

Model 1 Model 2 Model 3 Model 4 Model 5
-4.61%** -6.17%** -5.57%** -6.35%%* -6.10%**
Population
(1.33) (1.28) (1.31) (1.36) (1.76)
GDP " 13.05%** 14.61%*** 18.11%%* 18.75%**
r capita
percap (3.31) (3.38) 3.81) (4.19)
Capital cit -5.09* -6.09%*
apital ci
priat ety (2.86) (2.87)
91*
South non-EU 8.9
(4.74)
Population densit 3677
opulation densi
P 7 (1.93)
. -0.46%*
Traffic congestion
(0.22)
116.93*** T7.11%%* 63.83%** 57.50%** 83.07***
Constant
(17.88) (19.32) (20.47) (20.43) (24.87)
R2 0.13 0.27 0.30 0.33 0.47
Observations 83 83 83 83 62

Notes. *** ** and * reflect statistical significance at the 1%, 5% and 10% significance level respectively. Standard
errors are in parentheses. Dependent variable is satisfaction with cleanliness (index; 0-100 point scale). Population,
population density and GDP per capita enter equation in natural logarithms. Traffic congestion level is the
average additional time (in percent) lost in traffic within a respective metropolitan area, compared to driving
in free-flow conditions. South non-EU is a dummy variable with values 1 if a city is located in a Southern
European country which is not a member of the European Union, and 0 otherwise. Similarly, capital city is a
dummy with values 1 and 0. Different number of observations reflect unavailability of traffic congestion and
population density data for some cities.

Source: author’s elaboration based on Eurobarometer survey, Eurostat and UK Office for National Statistics
and TomTom data.
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Table 5. Relationship between the satisfaction with green areas and different city characteristics (83

European cities; in 2023)

Model 1 Model 2 Model 3 Model 4
0.28%** 0.39%** 0.40%** 0.46%**
GDP per capita
(0.10) (0.10) (0.09) (0.10)
. -0.55 -0.87** -0.80%** -0.95%**
GDP per capita squared (*1000)
(0.35) (0.34) (0.32) (0.32)
i -3.82%** -2.81%*
Population
(1.15) (1.12)
-7.90%*** -6.38%**
Capital cit
apriat ety (2.41) (2.32)
-0.27%%*
Population density
(1.23)
-0.41%%*
Traffic congestion
(0.15)
44 .89*** 88.48*** 76.53%** 80.92%**
Constant
(6.47) (14.43) (14.10) (8.63)
R2 0.25 0.35 0.43 0.58
Observations 83 83 83 62

Notes. *** ** and * reflect statistical significance at the 1%, 5% and 10% significance level respectively. Standard
errors are in parentheses. Dependent variable is satisfaction with green areas (index; 0-100 point scale). Population
and enters equation in natural logarithms. Capital city is a dummy with values 1 and 0.

Source: author’s elaboration based on Eurobarometer survey, Eurostat and UK Office for National Statistics data.

We do not find a statistically significant relationship between the satisfaction with
noise level and the share of urban inhabitants exposed to unhealthy road traffic noise,
therefore the latter variable was not included in table 2. Also, we do not find any rela-
tionship between the satisfaction with green areas and the actual quantity of green spaces
in a city (therefore the latter variable was not included in table 4). Although this result
is based on a limited sample of cities (quantity of green spaces is available for less than
half of cities in our sample), it is in line with the literature emphasizing the crucial role
of quality, design and location of green spaces (Hardi et al., 2024).

One should be careful in interpreting empirical results of this article as a causal infer-
ence. The fact that two things happen together (e.g., cities exhibiting higher satisfaction
with green spaces also tend to show higher air quality and noise satisfaction) does not
necessarily mean that former causes the latter. Researchers aiming to determine true
cause-and-effect relationships from data should go beyond regression analysis techniques
performed in this study. The inability to make a causal inference is important limitation
of many social science studies, and this research is not an exception.

Several other possible directions for further research could be identified.

First, note that some relevant city characteristics were not available for many Euro-
pean cities. For instance, share of green, natural and agricultural spaces is published by
Eurostat with a substantial time lag (the most recent data corresponds to 2012-2014) and
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is not available for majority of cities in our sample. One possible research direction could
be the use of satellite or Google maps data to estimate the current share of green, natural
and agricultural spaces in cities.

Second, one may explore the time dimension of the potential determinants of satis-
faction with urban environment in European cities by employing panel data regressions.
However, the small number of time periods (the Eurobarometer survey runs once every
four years and data are available only since 2006) may limit the opportunity to establish
a casual relationship even in a panel data setup.

Third, the reasons for urban environment satisfaction can be explored at the individual
respondent level. Note, however, that also in this case several relevant variables will not
be observed. For instance, respondents’ income is not included in the Eurobarometer
survey and thus should be proxied by other factors.

Conclusions

This study employs multifactor regression analysis to examine which city characteris-
tics are associated with higher or lower perceived quality of the urban environment — in
particular, satisfaction with air quality, noise level, green spaces and city cleanliness — in
83 European cities included in the most recent wave (year 2023) of the Eurobarometer
survey on quality of life.

Our empirical results imply a negative relationship between the perceived quality of the
urban environment and city size. Residents of larger European cities exhibit lower satis-
faction with all dimensions of the urban environment (air, noise, green areas, cleanliness),
and this effect is statistically significant at least at the 1% level even after controlling for
other city characteristics such as actual air pollution, city location and urban congestion
effects. Thus, our first hypothesis is confirmed.

We find that a coastal city location (near the sea or a major lake) is associated with
higher satisfaction with air quality and noise level. This effect persists after controlling for
other city characteristics and is statistically significant at least at the 5% level. However,
coastal city location has no significant effect in satisfaction with city cleanliness and green
spaces. Therefore, our second hypothesis is confirmed partially.

The empirical results of this study also indicate that Southern European non-EU cities
exhibit a high tolerance toward air pollution. Satisfaction with air quality in these cities is
systematically higher than would be expected given actual air pollution and other relevant
city characteristics such as city size, location and green spaces; this effect is statistically
significant at the 1% level. We also find similar effect for city cleanliness, although it
is smaller in magnitude and only of borderline statistical significance. We do not find a
pollution tolerance effect for satisfaction with noise levels and green spaces. Thus, our
third hypothesis is also partially confirmed.

Furthermore, this study formally demonstrates the role of urban green spaces in mit-
igating air and noise pollution. Satisfaction with green spaces in a city is associated with
higher satisfaction with air quality and noise level at the 1% statistical significance level.
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Moreover, residents of capital cities and cities with stronger congestion effects (meas-
ured by population density and transport congestion) report lower satisfaction with green
spaces and city cleanliness.

We also show that cities with higher GDP per capita tend to exhibit higher satisfaction
with green spaces and city cleanliness. This result implies that higher GDP per capita,
through improvements in green spaces, can indirectly raise satisfaction with air quality
and noise level. This finding is in line with the environmental Kuznets curve hypothesis,
according to which at medium-to-high income levels (as currently observed in European
cities) further economic growth can improve environmental quality.

Overall, although environmental quality is likely to remain a natural advantage of
smaller European cities, improvements in green spaces and reductions in traffic congestion
could still generate non-negligible gains in urban environmental satisfaction irrespectively
of city size.

Policy recommendations

» Policy makers should acknowledge the significant health costs associated with urban
environmental pollution, particularly in cities where quality of the urban environment
is still low.

* Economic growth is one of the tools to improve urban environmental quality in Eu-
ropean cities, in line with the environmental Kuznets curve hypothesis.

» Environmental quality is likely to remain the natural advantage of smaller European
cities. However, development of green spaces and reductions of traffic congestion
could still bring a non-negligible improvement of urban environmental satisfaction
irrespectively of the city size.

Data Availability Statement

All data will be made available upon reasonable request.

Funding

The research was supported by the project “Internal and External Consolidation of the Uni-
versity of Latvia” [Nr. 5.2.1.1.1.0/2/24/I/CFLA/007].

Disclosure statement

Results of this study are not impacted by any financial, professional or personal interests.

References

Babhr, S. (2024). The relationship between urban greenery, mixed land use and life satisfaction: an examination
using remote sensing data and deep learning. Landscape and Urban Planning 251, 105174. https://doi.
org/10.1016/j.landurbplan.2024.105174

146


https://doi.org/10.1016/j.landurbplan.2024.105174
https://doi.org/10.1016/j.landurbplan.2024.105174

Olegs Krasnopjorovs. Satisfaction with Urban Environment in European Cities

Barboza, E. P., Cirach, M., Khomenko, S., lungman, T., Mueller, N., Barrera-Gomez, J., Rojas-Rueda, D.,
Kondo, M., & Nieuwenhuijsen, M. (2021). Green space and mortality in European cities: a health impact
assessment study. The Lancet Planetary Health 5 (10), ¢718—730.

https://doi.org/10.1016/S2542-5196(21)00229-1

Beka, A., Bilalli, A. & Gara, A. (2024) Assessing the Role of Economic, Financial, and Institutional Dynamics
on CO2 Emissions: Comparative Analysis of OECD and Western Balkan Regions. Ekonomika, 103(3),
6-21. https://doi.org/10.15388/Ekon.2024.103.3.1

Brani, M. & Linhartova, M. (2012). Association between unemployment, income, education level, population
size and air pollution in Czech cities: evidence for environmental inequality? a pilot national scale analysis.
Health & place 18 5, 1110-4.

https://doi.org/10.1016/j.healthplace.2012.04.011

Chiarini, B., D’Agostino, A., Marzano, E., & Regoli, A. (2021). Air quality in urban areas: comparing ob-
jective and subjective indicators in European countries. Ecological Indicators 121, 107144. https://doi.
org/10.1016/j.ecolind.2020.107144

Coisnon, T., Musson, A., Pene, S.D. & Rousseliere, D. (2024). Disentangling public urban green space satis-
faction: Exploring individual and contextual factors across European cities. Cities 152, 105154. https://
doi.org/10.1016/j.cities.2024.105154

Dzambas, T., Ivancev, A.C., Dragcevic, V. & Bezina, S. (2024). Analysis of road traffic noise in an urban
area in Croatia using different noise prediction models. Noise Mapping, 11(1), 20240003. https://doi.
org/10.1515/noise-2024-0003

Ferreira, S., Akay, A., Brereton, F., Cunado, J., Martinsson, P., Moro, M., & Ningal, T. F. (2013). Life satis-
faction and air quality in Europe. Ecological Economics 88, 1-10. Transaction Costs and Environmental
Policy. https://doi.org/10.1016/j.ecolecon.2012.12.027

Gara, A., Hadzimustafa, S., Amaxhekaj, G. & Qehaja, D. (2024) Impact of Energy Use on Air Pollution:
Evidence from OCED Countries. Ekonomika, 103(1), 78-90. https://doi.org/10.15388/Ekon.2024.103.1.5

Giannico, V., Spano, G., Elia, M., D’Este, M., Sanesi, G. & Lafortezza, R. (2021). Green spaces, quality of life,
and citizen perception in European cities. Environmental Research 196, 110922. https://doi.org/10.1016/j.
envres.2021.110922

Goerlich, F. J. & Reig, E. (2021). Quality of life ranking of Spanish cities: a non-compensatory approach.
Cities 109, 102979. https://doi.org/10.1016/j.cities.2020.102979

Grigolon, A., Dane, G., Rasouli, S. & Timmermans, H. (2014). Binomial random parameters logistic regres-
sion model of housing satisfaction. Procedia Environmental Sciences 22, 280-287. 12th International
Conference on Design and Decision Support Systems in Architecture and Urban Planning, DDSS 2014.
https://doi.org/10.1016/j.proenv.2014.11.027

Jorgenson, A. K., Thombs, R. P., Clark, B., Givens, J. E., Hill, T. D., Huang, X., Kelly, O. M., & Fitzgerald,
J. B. (2021). Inequality amplifies the negative association between life expectancy and air pollution: a
cross-national longitudinal study. Science of The Total Environment 758, 143705. https://doi.org/10.1016/j.
scitotenv.2020.143705

Haase, A., Bontje, M., Couch, C., Marcinczak, S., Rink, D., Rumpel, P., and Wolff, M. (2021). Factors driving
the regrowth of European cities and the role of local and contextual impacts: a contrasting analysis of
regrowing and shrinking cities. Cities 108, 102942. https://doi.org/10.1016/j.cities.2020.102942

Hardi, T., Pathy, A. & Pozsgai, A. (2024). Residents’ attitudes and behaviours on private green spaces in
the suburban areas of Central European countries. Regional Sustainability 5(4), 100180. https://doi.
org/10.1016/j.regsus.2024.100180

Hasegawa, Y. & Lau, S.-K. (2022). Comprehensive audio-visual environmental effects on residential sound-
scapes and satisfaction: partial least square structural equation modeling approach. Landscape and Urban
Planning 220, 104351. https://doi.org/10.1016/j.1andurbplan.2021.104351

147


https://doi.org/10.1016/S2542-5196(21)00229-1
https://doi.org/10.15388/Ekon.2024.103.3.1
https://doi.org/10.1016/j.healthplace.2012.04.011
https://doi.org/10.1016/j.ecolind.2020.107144
https://doi.org/10.1016/j.ecolind.2020.107144
https://doi.org/10.1016/j.cities.2024.105154
https://doi.org/10.1016/j.cities.2024.105154
https://doi.org/10.1515/noise-2024-0003
https://doi.org/10.1515/noise-2024-0003
https://doi.org/10.1016/j.ecolecon.2012.12.027
https://doi.org/10.15388/Ekon.2024.103.1.5
https://doi.org/10.1016/j.envres.2021.110922
https://doi.org/10.1016/j.envres.2021.110922
https://doi.org/10.1016/j.cities.2020.102979
https://doi.org/10.1016/j.proenv.2014.11.027
https://doi.org/10.1016/j.scitotenv.2020.143705
https://doi.org/10.1016/j.scitotenv.2020.143705
https://doi.org/10.1016/j.cities.2020.102942
https://doi.org/10.1016/j.regsus.2024.100180
https://doi.org/10.1016/j.regsus.2024.100180
https://doi.org/10.1016/j.landurbplan.2021.104351

ISSN 1392-1258 eISSN 2424-6166 Ekonomika. 2026, vol. 105(3)

Hospers, G.-J. (2014). Policy responses to urban shrinkage: from growth thinking to civic engagement. Euro-
pean Planning Studies 22 (7), 1507-1523. https://doi.org/10.1080/09654313.2013.793655

Karpinska, L. & Smiech, S. (2020). Invisible energy poverty? analysing housing costs in Central and Eastern
Europe. Energy Research Social Science 70, 101670. https://doi.org/10.1016/j.erss.2020.101670

Khomenko, S., Cirach, M., Pereira-Barboza, E., Mueller, N., Barrera-Gomez, J., Rojas-Rueda, D., de Hoogh,
K., Hoek, G. & Nieuwenhuijsen, M. (2021). Premature mortality due to air pollution in european cities:
a health impact assessment. The Lancet Planetary Health 5 (3), e121-e134.

https://doi.org/10.1016/S2542-5196(20)30272-2

Keshavarzi, G., Yildirim, Y. & Arefi, M. (2021). Does scale matter? an overview of the “smart cities” literature.
Sustainable Cities and Society 74, 103151. https://doi.org/10.1016/j.s¢5.2021.103151

Lawrence, R. J. (2013). Urban health challenges in Europe. Journal of Urban Health 90, 23-36. https://doi.
org/10.1007/s11524-012-9761-z

Lopez-Ruiz, V.-R., Alfaro-Navarro, J.-L. & Nevado-Pena, D. (2019). An intellectual capital approach to citi-
zens’ quality of life in sustainable cities: a focus on Europe. Sustainability 11 (21). https://doi.org/10.3390/
sull216025

Loschiavo, D. (2021). Big-city life (dis)satisfaction? the effect of urban living on subjective well-being. Journal
of Economic Behavior Organization 192, 740-764. https://doi.org/10.1016/j.jebo.2021.10.028

Nicolas-Martinez, C., Pérez-Carceles, M.C., Riquelme-Perea, P.J. & Verde-Martin, C.M. (2024). Are cities
decisive for life satisfaction? A structural equation model for the European population. Social Indicators
Research 174, 1025-1051.

https://doi.org/10.1007/s11205-024-03423-7

Okulicz-Kozaryn, A., & Valente, R.R. (2019). Livability and subjective well-being across european cities.
Applied Research in Quality of Life 14, 197-220. https://doi.org/10.1007/s11482-017-9587-7

Piper, A. (2015). Europe’s capital cities and the happiness penalty: an investigation using the European social
survey. Social Indicators Research 123, 103—126. https://doi.org/10.1007/s11205-014-0725-4

Rodriguez-Alvarez, A. (2021). Air pollution and life expectancy in Europe: does investment in renewable
energy matter? Science of The Total Environment 792, 148480.

https://doi.org/10.1016/j.scitotenv.2021.148480

Selada, C., Cunha, I. V. D. & Tomaz, E. (2012). Creative-based strategies in small and medium-sized cities:
key dimensions of analysis. Quaestiones Geographicae 31 (4), 43-51. https://doi.org/10.2478/v10117-
012-0034-4

Senlier, N, Yildiz, R. & Aktas, E. (2009). A perception survey for the evaluation of urban quality of life in
Kocaeli and a comparison of the life satisfaction with the European Cities. Social Indicators Research:
An International and Interdisciplinary Journal for Quality-of-Life Measurement 94 (2), 213-226. https://
doi.org/10.1007/s11205-008-9361-1

Veber, T., Tamm, T., Rundva, M., Kriit, H. K., Pyko, A. & Orru, H. (2022). Health impact assessment of
transportation noise in two Estonian cities. Environmental Research 204, 112319. https://doi.org/10.1016/j.
envres.2021.112319

Youssoufi, S., Houot, H., Vuidel, G., Pujol, S., Mauny, F. & Foltete, J.-C. (2020). Combining visual and
noise characteristics of a neighborhood environment to model residential satisfaction: an application
using gis-based metrics. Landscape and Urban Planning 204, 103932. https://doi.org/10.1016/j.1andur-
bplan.2020.103932

148


https://doi.org/10.1080/09654313.2013.793655
https://doi.org/10.1016/j.erss.2020.101670
https://doi.org/10.1016/S2542-5196(20)30272-2
https://doi.org/10.1016/j.scs.2021.103151
https://doi.org/10.1007/s11524-012-9761-z
https://doi.org/10.1007/s11524-012-9761-z
https://doi.org/10.3390/su11216025
https://doi.org/10.3390/su11216025
https://doi.org/10.1016/j.jebo.2021.10.028
https://doi.org/10.1007/s11205-024-03423-7
https://doi.org/10.1007/s11482-017-9587-7
https://doi.org/10.1007/s11205-014-0725-4
https://doi.org/10.1016/j.scitotenv.2021.148480
https://doi.org/10.2478/v10117-012-0034-4
https://doi.org/10.2478/v10117-012-0034-4
https://doi.org/10.1007/s11205-008-9361-1
https://doi.org/10.1007/s11205-008-9361-1
https://doi.org/10.1016/j.envres.2021.112319
https://doi.org/10.1016/j.envres.2021.112319
https://doi.org/10.1016/j.landurbplan.2020.103932
https://doi.org/10.1016/j.landurbplan.2020.103932

	Satisfaction with Urban Environment in European Cities: the role of city size, income, location, traffic congestion and pollution tolerance
	Abstract

	Introduction
	Literature review
	Data and methods
	Dependent variables: perceived quality of urban environment
	Independent variables: actual quality of urban environment and city characteristics

	Empirical results and discussion
	Conclusions
	Policy recommendations
	Data Availability Statement
	Funding
	Disclosure statement
	References



