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Abstract: Livability is a popular term for describing the satisfaction of residents with living in a city.
The assessment of livability can be of high relevance for urban planning; however, existing
assessment methods have various limitations, especially in terms of transferability. In our main
research article, we developed a conceptual framework and an assessment workflow to provide a
transferable way of assessing livability, also considering intra-urban differences of the identified
livability assessment factors to use for further geospatial analysis. As a key part of this assessment,
we developed a survey to investigate residential preference and satisfaction concerning different
urban factors. The current Data Descriptor introduces the questionnaire we used, the distribution
of the responses, and the most important findings for the socioeconomic and demographic
parameters influencing urban livability. We found that the development of an area, the number of
persons in the household, and the income level are significant circumstances in assessing how
satisfied a person would be with living in a given city.

Dataset: The paper itself contains data (questionnaire and statistical analysis) along with
supplementary files.

Dataset License: CC BY-NC 4.0

Keywords: livability; urban planning; survey; questionnaire; urban form; urban function; mobility

1. Summary

Livability is a frequently used term, to refer to the quality of urban environments in the light of
the dwellers’ needs and expectations. However, consensus is lacking on how to define livability and
its main components, or how these parameters can be assessed in a transferable way [1-4]. Based on
the extensive literature reviews of Van Kamp et al., Pacione, and Young and Hermanson [1,3,5], it is
visible that most of the existing definitions share some basic elements regarding what the urban living
environment (both natural and built elements) provides and how it is connected to the individuals.
Various livability-related factors are also listed in these works; however, the authors do not discuss
their analysis or the overall assessment of livability.

There are various existing ways to rank and assess cities based on their livability [6-11]. On the
one hand, these methods are often tailored to a specific city, and thereby, they are less transferable,
or they evaluate the whole city without distinguishing intra-urban differences and other variance of
the phenomena at finer spatial scales (e.g., neighborhoods). In our main research article [4], we
developed a conceptual framework (Figure 1) and an assessment workflow to provide a transferable
way of assessing livability, also considering intra-urban variance of the parameters to use for further
geospatial analysis. The main guiding principle of our approach was to reflect the quality of the
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person—environment relationship. This was achieved by using assessment factors that are not merely
statistical (e.g., number of a given facility) but focusing more on how the given parameter can be
defined in a way that it reflects the real connection between the residents’ perception and the urban
environment. It can either be grasped spatially (how accessible the facility is) or through needs and
expectations (are there facilities in the neighborhood to fulfill a given need at a given level).
Mobility has a special role in the assessment of livability [4]. As it is highlighted in Figure 1,
individual preferences can influence mobility and its perception by defining the destination (human
need —urban functions) or the choice of transportation mode (personal values). On the other hand,
the urban environment, especially the built environment, affects the actual trajectory taken. This and
further hypotheses on the role of mobility and the road network are tested in the main research article

[4]-

Individual preferences

Human needs Personal values

expectations (individual level)

LIVABILITY

actual state (city level)

Urban environment

Urban form Urban function

Figure 1. Key elements of livability.

The current work describes the fundamental element of our methodology for livability
assessment. We developed a questionnaire using the principle of representing the person-
environment relationship. This questionnaire was used in eight different cities with different
population sizes in six different countries, both developing and developed. By nature, for the
assessment of complex phenomena such as livability, there is no finite or axiomatic list of factors.
Thereby to provide the best possible thematic coverage, we investigated five key areas of livability
based on state-of-the-art literature and our conceptual framework [4], ranging from the sense of
community to urban functions, and investigated the role of a set of parameters in each thematic unit.
This paper describes these thematic units in the following sections, along with some basic, mainly
descriptive analysis of the responses. Further details can be found in our research paper [4] on how
this questionnaire was utilized in assessing the urban quality and how it might contribute as an
intermediary step and possible analysis technique to achieve New Urban Agenda aims and
Sustainable Development Goals. By publishing the whole questionnaire and detailed thematic
results, we hope that it can serve other useful purposes in urban planning and in improving the
livability of cities in other contexts as well.

2. Data Description

Our questionnaire consists of 49 questions in the following thematic categories [4]:

1. General information: As the introductory part of the questionnaire, this section contains questions
about demography (sex, age, marital status, education, household members, etc.) and
information on the monthly income of the household.
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2.

Sense of community and belonging: In the first thematic part of the survey, participants were asked
about the neighborhood and community they lived in and their general satisfaction with it. The
community means their home and the group of people living in its closest surroundings (few
buildings/building blocks), and the neighborhood is the part of the city where this community
lives. Community has a strong role in the perception of livability, which we wanted to consider
in our assessment, beyond the rather physical parameters, such as urban environment or
mobility [12].

Urban form: Participants were also asked about the built environment of their neighborhood.
Built environment consists of the buildings, public spaces, and other elements of the street such
as trees and street furniture. Urban form is a key element in the conceptual framework of
livability, namely livability is interpreted as the quality of the person—environment relationship.
Most of the existing livability definitions emphasize the role of the environment in representing
the quality of life of the residents in a city [1,13].

Mobility: This part of the questionnaire investigated transportation mode preferences according
to different activity types, motivations for dominant car usage, importance, and availability of
different mobility-related factors, perceived transportation safety, as well as the self-reported
overall quality of walking, cycling, and transportation. The important role of mobility in urban
livability was a key hypothesis in our livability assessment framework; see Section 1, Figure 1
and our research article for further details [4].

Urban functions: In the third part of the survey, people were asked about how they travel within
the city and for what purposes (e.g., to work or school, for shopping, etc.). Similarly to urban
form, urban functions are essential in satisfying the needs of residents in order to provide better
quality of life. Urban functions represent how the urban environment is used or can be used, see
also Figure 1.

Housing: This part of the questionnaire addressed the housing conditions and its infrastructure.
Housing belongs to the finest spatial scale, a most private aspect of urban livability, and housing
conditions tend to effect the perception of livability, even if it is less likely to be improved by
urban planning directly [1].

General satisfaction: as a final topic, we asked the participants about their general satisfaction in
terms of city quality, which represents their self-reported livability value.

Our study areas are located in three continents to provide a more in-depth investigation of how

cultural and potential socioeconomic differences might influence the satisfaction of people with
living in a given city. Table 1 summarizes the most important information about these study areas.

More details about the selection of the study areas and sampling can be found in the main research

article [4]. Overall, we had 440 responses, mostly through the online version of the questionnaire, but

in Léon, Nicaragua, and Nairobi, Kenya, we also had paper-based responses. The content of the
questionnaire was identical in both cases.

Table 1. Population (rounded) and number of responses for each study area (based on [4]).

Country City Population Number of Responses *
Nicaragua Léon 168,000 [14] 32*
Kenya Nairobi 5,970,000 [15] 46* 131 responses from developing countries
Ecuador Quito 2,700,000 [16] 53
. Vienna 1,900,000 [17] 91
Austria
Salzburg 154,000 [17] 51
United States Portland, OR 653,000 [18] 43 309 responses from developed countries
Budapest 1,800,000 [19] 69
Hungary
Szeged 161,000 [19] 55

* In Nicaragua and Kenya where paper-based questionnaires were used, it might occur that not every
question was completely answered.

3. Methods
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Our questionnaire contains six different types of questions. Apart from the ones concerning
demographic information, all responses reflect residential preference or self-reported evaluation. The
first type of questions asks residents how well certain urban characteristics are represented by a given
statement (e.g., most of the people in the community know them by name). The second type of
questions evaluates the quality of the urban form or function-related factors (e.g., overall housing
quality). The last larger group of questions addresses the importance of given characteristics or
factors for the respondent. (e.g., how important it is to have well-maintained public transportation
vehicles). The questionnaire also contained questions with binary response options, for example, if a
person has or does not have a given urban function available in their vicinity. There were two more
categories regarding evaluating safety and frequency of use for mobility or different transportation
modes. In most cases, the possible answers are ordinal values (e.g., “‘Not at all’ to “Completely’), but
the exact answer options for each question can be found in Section 4. Further analysis details to
evaluate the livability of place can be found in the main research paper, also in the form of a multi-
regression analysis and relational-statistical learning [4]. Sections 4.1-4.6 contain the distribution of
the responses for each question in each thematic group, whereas Section 4.7.2 investigates the
statistical connection between perceived satisfaction and various socioeconomic parameters.

4. Content and Findings of the Questionnaire per Thematic Groups
4.1. General Information

4.1.1. Questions

1. What is your place of residence (country, city)? :
2. Are you a male or a female?
3. What is your age?

Below 18 years/18-25/26-35/36—45/46-55/56-65/ Above 65 years
i 4. What is your current marital status?

Married/Not married, living with partner/Separated/Divorced/Widowed/Single (never |
married)/Other (please, specify):

| 5. Your nationality:
6. How many people live with you in your household? (including you)
7. Besides yourself, do you have any of the following people living in your household?

Child(ren) under 18/Child(ren) 18 or older/Parents (yours)/Other adult relative or friend
18 or older/I live alone

! 8. What is the highest level of education you have completed?
' Elementary school/High school/Post-high school education or training (no .
degree)/Bachelor degree (or equivalent)/Master degree (or equivalent)/PhD or
higher/Other: 5

\ 9. How much is your average net (after paying taxes if applies) monthly household income?
(options vary from country to country)

10. How would you consider your annual household income in terms of your basic needs (e.g.
| housing, food, etc.)?
It is much more/It is more/It is the amount/It is less/It is much less than what I would

4.1.2. Findings
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Table 2 contains the distribution of the responses for the questions regarding demographic
information. From the 438 respondents, 58% were female and 42% male. In terms of age, 55% of the
people were below 35 years, and 45% were older than 35 years old. Out of 437 people, only 51 persons
had a nationality different from the locals in the study areas—out of which nine respondents were
German, living in Salzburg, which is a quite common phenomenon. The German border is located
right next to the city, and it has a long history, that Germans live and work in Salzburg. A quarter of
the people who answered our questions live alone, a third live together with their partner, and
around 40% have a household with at least three persons in it. For 1/3 of the respondents, this
household also includes children under 18. More than 50% of the people have a university degree,
and everyone finished elementary school even in our study areas belonging to developing countries.
In terms of household income, around 22% percent of the responses report lower incomes than what
they think would be necessary to fulfill their basic needs.

Table 2. Distribution of the responses for “General information” factors.

Variable Value
Place of residence (n = 440) see Table 1
58% female
42% male
1% below 18
14% 18-25
40% 26-35
Age (n=437) 22% 3645
10% 46-55
7% 56—65
7% Above 65
35% married

21% living with a partner

Sex (n = 438)

. _ 35% single
Marital status (n = 438) 59 divorced
3% separated
only two persons widowed
Nationality (n =437) 51 people different from locals

24% alone,
Number of persons in the household (n = 33% 2
437) 32% 3 or 4
11% more than 4
27% has children under 18,
Composition of the household (1 = 438) 10% children over 18,
* multiple conditions can be true 11% lives with parents,

50% lives together with other relative or friend

1% elementary school
10% high school
16% post-high school
Education (n = 438) 25% Bachelor
37% Masters
9% PhD or higher
3% other
4% much less
18% less
33% the amount
36% more

Household income compared to basic needs
(n=433)

8% much more
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4.2. Sense of Community and Belonging

4.2.1. Questions

1. What is the name of the neighborhood you live in? (If there is no official name for it: How |
i do residents call that area?) :

| 2. How long have you lived in this neighborhood? i
Less than 5 years/5 up to 15 years/15 up to 25 years/25 up to 35 years/more than 35 years |

3. Are you satisfied with living in this neighborhood? (Does it fulfill your needs and |
i expectations to live a good life?)
5 Completely/Mostly/Somewhat/Not at all

4. How well do each of the following statements represent how you feel about your
i community (the people living in your neighborhood)?
Not at all/Somewhat/Mostly/Completely

e Being a member of this community makes me feel good.

e People in this community have similar needs, priorities, and goals. i

e [ trust people in this community.

: e I canrecognize most of the members of this community.

e Most community members know me by face.

¢ Most community members know me by name.

: ¢ Being integrated into this community is important to me.

e I am with other community members a lot and enjoy being with them.

: e Iexpect to be a part of this community for a long time.

e Members of this community have shared important events together, such as holidays,
celebrations, or disasters. I

e Members of this community care about each other. .

e Members of this community fairly plan outdoor activities and events together. .

4.2.2. Findings

In general, interviewees are satisfied with living in their neighborhood, but almost half of them
live only less than five years in their current community (Table 3). The results show that around 60%
of the respondents feel good as a member of the community; thereby, most of them have a “sense of
community” (Figure 2). A significant number of residents trust the other community members.
However, results also indicate that around half of the residents do not enjoy spending time and do
not plan outdoor activities and events together with their neighbors.

Table 3. Distribution of the responses for community-related factors (length and satisfaction).

Variable Value
43% less than 5 years
27% 5-15

Length (n = 440) 14% 16-25

8% 26-35

8% more than 35

5% not at all

17% somewhat

49% mostly

30% completely

Satisfaction (n = 440)
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Feel good (n=439)

Similar needs (n=439)

Trust (n=438)

Recognize others (n=438)
Recognize me by face (n=436)
Know my name (n=437)
Integrated (n=437)

Enjoy time together (n=437)
Long time (n=436)

Important events (n=437)
Care about each other. (n=437)
Outdoor activities (n=436)

ENotatall ®mSomewhat = Mostly Completely

Figure 2. Distribution of the responses for community-related factors (how well feeling about the
community is represented).

4.3. Urban Form

4.3.1. Questions

1.a How important do you think it is to have the following in your neighborhood?
Not at all/Somewhat/Mostly/Completely *
1.b Does the neighborhood where you live have the following? Yes/No/Not sure

¢ Buildings in a street with similar style (architectural design).

e Buildings in a street with similar age.

e Buildings in a street with similar height.

e Buildings in a street with the same function (only
residential/commercial/administrative/industrial).

¢ Buildings only lower than five floors.

e Mixed land use (multiple functions—residential/commercial/etc. —within the same
building block/neighborhood so they are more easily accessible also by walking).

e Lower building density (wider streets and open spaces, fewer number of floors,
bigger space between buildings).

¢ Homogeneous, harmonious streetscape (the building looks similar —similar height,
style, age etc.).

¢ Something interesting to see while walking (e.g., storefronts, lively streetscape with
traffic and other people, interesting buildings/statues).

e Street furniture (benches or chairs to sit, dustbins, shade, drinking fountains, etc.).

e Trees along the streets.

e Aesthetic streetscape.

e Public squares or plazas to linger.

3. How would you rate the overall quality of the built environment in your neighborhood?
(also based on the features mentioned above)
Excellent/Very good/Good/Fair/Poor

* to avoid ambiguity, instead of “Mostly”/”Completely” we advise to use “Important”, “Extremely important”
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4.3.2. Findings

Regarding the importance of neighborhood’s features (Figure 3), it is striking how greenness,
aesthetic streetscape, and public spaces to linger are neighborhood characteristics of high importance
for consulted citizens of the different countries. We see here a clear importance of socio-ecological
context over architectural features.

N
X

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Similar architectural style (n = 436)
Buildings with similar age (n = 436)
Buildings with similar height (n = 435)
Buildings with similar functions (n = 436)
Buildings lower than 5 floors (n = 436)
Mixed land use (n =436)

Low building density (n = 437)
Harmonious streetscape (n = 437)
Something interesting to see (n = 435)
Street furniture (n = 436)

Trees along the streets (n = 437)
Aesthetic streetscape (n = 436)

Public squares (n = 436)

mNotatall mSomewhat mMostly mCompletely

Figure 3. Distribution of the responses for urban form-related factors (importance).

Trees are important, and many of the residents also reported to have them along the streets in
their neighborhood (Figure 4). Whereas, in the case of the low building density, it occurs in many
neighborhoods; however, the respondents do not find it really important. On the contrary, even if
public squares are of high importance for urban residents, less than 50% of interviewees reported
having these public spaces available for lingering. In terms of built environmental quality (Figure 5)
three quarters of the respondents found their neighborhood good or even excellent.

o
X

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Similar architectural style (n = 438)
Buildings with similar age (n = 437)
Buildings with similar height (n = 438)
Buildings with similar functions (n = 437)
Buildings lower than 5 floors (n = 436)
Mixed land use (n =436)

Low building density (n = 437)
Harmonious streetscape (n = 436)
Something interesting to see (n = 435)
Street furniture (n = 436)

Trees along the streets (n = 437)
Aesthetic streetscape (n = 436)

Public squares (n = 436)

HYes M No M Notsure

Figure 4. Distribution of the responses for urban form-related factors (occurrence).



Data 2019, 4, 134 9 of 21

P
5%

o Excellent
9%

Figure 5. Distribution of the responses for the overall evaluation of the built environment quality (n
=430).

4.4. Mobility

4.4.1. Questions

1.a How often do you use the following modes of transport to go to work/school?

1.b ... to go shopping?

l.c ... to reach your destination for free time activities (e.g., meeting friends, going to
restaurant, cinema, museum, sport facilities etc.)?

(if the given activity applies, selecting multiple modes per activity is possible)

Car/Public transport/Cycling/Walking/Other
e All the time (every day, almost every day)
e  Most of the time (2—4 times in a week)
e  Occasionally (4-5 times in a month)
e Rarely (1-2 times in a month)
¢ Almost never (less than 10 times in a year)
¢ Idonot use this mode

2. If you selected “automobile” for daily mobility at least once for the three questions above,
to what extent do the following statements represent your feeling about transportation in the
city?
e Tusea car because it is convenient.
e Tusea car because that is the only way to reach my destination.
¢ Juse my car because my destinations are usually too far.
e JTuse my car because usually that is the fastest way to reach my destination.
e Jusea car because I am not able to walk or cycle due to my health conditions.
e I use a car because public transport is not an alternative (too long/too many
changes/poor accessibility).
¢ [ would walk/cycle more if it would be safer.
¢ Iwould walk/cycle more if there would be more/better infrastructure. (e.g., sidewalks,
bicycle lane, intersections with traffic light, etc.)
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e Using my car is expensive, but there are no more suitable alternatives.

e Juse my car because it is a general trend among other residents as well. :

e [ use my car due to climate/weather characteristics (e.g., It rains a lot, it is too

E hot/cold).

e T usemy car due to topographic conditions (too steep).

e T use my car even if there are traffic congestion because of the lacking competitive
alternatives. (it is still the fastest/most convenient way).

3. How safe do you consider cycling and walking in your neighborhood?
Very safe/Safe/Dangerous/Very dangerous |

i 4.a How important do you think it is to have the following in your neighborhood?
Not at all/Somewhat/Important/Extremely important

| 4.b Does the neighborhood where you live have the following? Yes/No/Not sure

e Accessible and convenient public transportation.

e Affordable public transportation.

¢  Well-maintained public transportation vehicles.

¢ Reliable public transportation.

e Safe public transportation stops or areas.

e Special transportation services for people with disabilities and older adults.

. ¢  Well-maintained streets.

e Easy to read traffic signs. ;

: e Enforced speed limits.

e Public parking lots, spaces and areas to park.

e Well-lit, safe streets and intersections for all users (pedestrians, bicyclists, drivers). |

e  Well-connected street network (more junctions, denser network) for all transportation
modes.

o Traffic-reduced areas (pedestrian and residential areas, 30 km/h speed limit, speed
bumps etc.).

5. How would you rate the overall quality of walking and cycling in your neighborhood? (also
based on the features mentioned above) '
Excellent/Very good/Good/Fair/Poor
6. How would you rate the overall quality of transportation in your neighborhood? (also
based on the features mentioned above)
Excellent/Very good/Good/Fair/Poor

4.4.2. Findings

There are common patterns of frequency in using different transportation modes for different
types of destinations (Figures 6-8). Walking and use of public transportation are popular means of
urban mobility. Using a car has an almost equal distribution for all three types of mobility (Figure 9).
At the same time, using public transport is the most popular when people commute, while most
people prefer to walk when going shopping. Cycling has a higher share in the case of going to work
or in peoples’ free time.
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Figure 6. Going to work per transportation mode according to frequency (n =378) * e.g., scooter, taxi,
motorbike.
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Figure 7. Going shopping per transportation mode according to frequency (n = 410) * e.g., scooter,
taxi, motorbike.
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Figure 8. Reaching free time activity destinations per transportation mode according to frequency (1
=385) * e.g., scooter, taxi, motorbike.
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Figure 9. Proportion of most frequent transportation modes per activity type.

Results of the motivation for car usage (Figure 10) are striking. Residents agreed that the main
reasons for using the car are convenience (67%), fastest mobility (68%), or the ability to reach far
locations (64%). At the same time, health conditions, topography, or trend among community
members were the main motivation for using a car only for a few people.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Convenient (n = 182)
Only way (n = 181)
Too far (n=179)
Fastest (n = 180)
Health (n=179)

No public transport (n = 181)
Safety (n = 181)
Infrastructure (n =180)
Expensive (n =182)
Trend (n=181)
Climate (n = 182)
Topography (n = 182)
Congestion (n =182)

|
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|

ENotatall mSomewhat B Mostly mCompletely

Figure 10. Motivation for car usage.

Figure 11 shows the evaluation of the respondents regarding perceived safety, and perceived
quality for walking and cycling or transportation in general. More than 75% found walking and
cycling in their area safe or very safe. Moreover, 70% found the quality of walking and cycling good
or even excellent. Regarding overall transportation quality, the distribution is similar, 67% percent
rated it at least ‘good’.

Concerning the mobility-infrastructure-related factors, accessibility, affordability, and
availability of public transportation are the most important features, as well as the safety of streets
(Figure 12). Figure 13 shows that if we consider the availability of these mobility infrastructure
factors, special transportation services and enforced speed limits are the factors that are the least
available. Although their importance values are also slightly lower than for example in the case of
affordable public transportation.
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Figure 11. (Left) Safety for walking and cycling (1 = 435). (Center) Quality of walking and cycling (n

=439). (Right) Quality of transport (n = 439).
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Figure 12. Distribution of the responses for mobility infrastructure-related factors (importance).
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Figure 13. Distribution of the responses for mobility-infrastructure-related factors (occurrence).
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4.5. Urban Functions and Needs

4.5.1. Questions

1. How well does each of the following statements represent how you feel about mobility (and |
| safety) in your neighborhood? i
E Not at all/Somewhat/Mostly/Completely/Not applies

e There are many places I can go within 5-15 min walking distance of my home (e.g.,
to work, shopping, park, cinema, café, library, etc.). :
e There are sidewalks on most streets in my neighborhood.
' e There are bicycle or walking trails in my neighborhood.
e Itis safe to walk or jog near my home (traffic safety). :
e Itis safe to walk or jog near my home (crime risk).
e There is so much traffic that it makes it hard to walk near my home.
e There is so much traffic that it makes it hard to walk near my working place/school.
o Thereis a lot of crime in my neighborhood.
¢ [ often see other girls or boys playing outside in my neighborhood.
¢ There are many interesting things to look at while walking in my neighborhood (e.g.,
other people outdoors, traffic, storefronts, interesting building/object). |
e Iwould let my child(ren) walk/ride a bike to school alone. :

2.a How important do you think it is to have the following in your neighborhood?

' Not at all/Somewhat/Important/Extremely important

i 2.b Does the neighborhood where you live have the following? Yes/No/Not sure

e Well-maintained and safe parks that are within 5-15 min walking distance of your
home. .

e Public parks with enough benches. !

e Sidewalks that are in good condition, free from obstruction, safe for pedestrian use,
and accessible for wheelchairs or other assistive mobility devices. l

: e Separate pathways for bicyclists and pedestrians.

e Conveniently located venues for leisure (e.g., entertainment, recreation, meeting with
friends). !

e Well-maintained and safe waterbodies (lakes, riverbeds, seashore, etc.) that are 5-15
min within walking distance of your home.

: e Shops (for everyday items such as grocery and other basic functions) within 5-15 min
walking distance of your home.

e Shops that provide fresh fruits, vegetables (and healthy grocery in general) within 5- |
15 min walking distance of your home. '

e  Shops for non-everyday items (e.g., electronics, fashion, etc.) within 5-15 min walking
distance of your home.

3. Are your needs fulfilled in this neighborhood by the available urban functions? (for |
shopping, free time activities, etc.) :
: Completely/Mostly/Somewhat/Not at all

4.5.2. Findings

According to the respondents, livable neighborhoods are walkable places, meaning safe and
convenient sidewalks (Figure 14) as well as with proper accessibility to green areas and healthy food
or basic shopping facilities (Figure 15). While most of the people have access to these shopping
facilities, many neighborhoods lack separate pathways for pedestrians (Figure 16).
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Figure 14. Distribution of the responses for perceived mobility-related factors.
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Figure 15. Distribution of the responses for factors reflecting the accessibility of urban functions
(importance).
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Figure 16. Distribution of the responses for factors reflecting the availability of urban functions.

Figure 17 shows that the needs of around 30% of the respondents are not fulfilled by the available
urban functions in the neighborhood.
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Figure 17. Needs fulfilled by the available urban functions.
4.6. Housing

4.6.1. Questions

¢ 1. Do you own or rent your primary home—or do you have some other type of living
i arrangement, such as living with a family member or friend?
Own/Rent/Other (please, specify):

: 2. What is the type of your primary home?
Single family house/Apartment/Other, please, specify: :

Yes/Not always/No

i 4. Do you have access to electricity in your home?
Yes/Not always/No

i 5. How would you rate your overall housing conditions?

! 3.Do you have access to clean (tap) water in your home?
: Excellent/Very good/Good/Fair/Poor

4.6.2. Findings

Figure 18 depicts the different types of homeownership and house types, as well as the overall
evaluation of the housing quality. The proportion of people who own or rent their homes are almost
the same. Whereas two times more people among the respondents live in apartments than in family
houses. Overall, less than 10% of the people find their housing quality not good.
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Figure 18. (Left) Type of homeownership. (Center) Type of home. (Right) Self-reported overall
housing conditions (1 = 439).

Regarding the basic infrastructure, 99% of the responses reported stable electricity and 94%
stable water access (Figure 19).

50% 60% 70% 80% 90% 100%

Water (n =439)

Electricity (n =439)

mYes mNo mNotalways

Figure 19. Access to basic infrastructure at home.
4.7. General Satisfaction

4.7.1. Questions
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1. How satisfied are you with living in this city? Does it fulfill your needs? Think about the
built environment, the services, transportation, and housing conditions, security etc.
Not at all/Somewhat satisfied/Satisfied/Very satisfied

2. What are the three most important things/characteristic/function/etc. for you in a city to
consider it livable (good quality, fulfilling your needs and expectations)? Please, list them!

4.7.2. Findings

To investigate the statistical relationship between the general satisfaction of the residents and
their socioeconomic and demographic conditions, we used a Kruskal-Wallis H test. This non-
parametric method is appropriate to compare different samples, in the case of categorical ordinal
dependent variable, which is in our case the satisfaction with living in a given city. As the distribution
of the responses in almost all cases had different shapes for a given category, we only used the test
to compare the mean ranks instead of the median values. The null hypothesis in this case is that the
mean ranks of the groups are the same. However, if there are more than two independent variables
as grouping parameters, the Kruskal-Wallis H test is only able to point out that there are at least two
statistically significant groups. To determine which of the groups differ from each other, a pairwise
post hoc test is necessary.

We rejected the null hypothesis in the case of development (p <0.01), place of residence (p <0.01),
the household size (p = 0.013), and income levels (p < 0.01). This means that the mean ranks for these
groups in our sample are significantly different, and therefore, there is a statistical connection
between these socioeconomic parameters and the perception of livability. However, this does not
apply for the remaining parameters from Section 4.1, such as sex, education level, marital status or
age. The significance of the level of development might shows the relevance of the fulfillment of basic
needs by the available services in a city. This means that livability is a non-linear phenomenon, and
different urban functions or the characteristics of the urban environment can have very different
influence at the different contexts. Alternatively, this influence tends to be more similar in the case of
basic needs than for more advanced ones, such as leisure, aesthetics, or self-realization.

According to the results of the Kruskal-Wallis H test, city-specific characteristics can also
influence by itself the perceived satisfaction. People from Salzburg and Szeged tended to be more
satisfied, whereas residents in Nairobi found their place the least livable. Figure 20 depicts the
pairwise comparisons of the mean ranks, and the orange lines indicate the significant connections.
Except in the case of Budapest, almost all connections are statistically significant.
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Paortland, OR
24?.29
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¥67.10




Data 2019, 4, 134 19 of 21
Figure 20. Pairwise post-hoc test of the mean ranks considering place of residence.

Another factor that might affect the perception of livability beyond urban environmental factors
is the number of persons living in the household. Our analysis showed that respondents having
households with one or two persons reported higher satisfaction on average than people from large
households consisting of more than four people (Figure 21).

2
230.09
O

3
218.11

Figure 21. Pairwise post-hoc test of the mean ranks considering household size (‘5" refers to
households with more than four persons)

The connection between income level and perceived satisfaction was also identified in the
regression analysis performed in the main research paper [4]. The post-hoc test showed that people
reporting on having an income, which is less what they need to fulfill their basic needs were less
satisfied with living in a city than respondents whose income is enough or more than what they need
to cover expenses considering basic needs. However, this holds not for the richest dwellers, as the
connection in this case was not significant with any other groups (Figure 22).

2
155.71
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Figure 22. Pairwise post-hoc test of the mean ranks considering income levels (1 —much less what the
basic needs require, 3—the amount what the basic needs require, 5—much more than what the basic
needs require, see also Section 4.1.1).

The second question in this thematic group was open, as there were no given answers, and the
respondents could freely add any description of the most important characteristics or factors of a
livable city in their opinion. We categorized their responses and found that most of the mentioned
factors related to (the satisfaction of) needs or transportation. It can be either the satisfaction of basic
needs, such as housing, or health care, or more special ones towards healthy food or in general good
access to any type of urban function in their neighborhood. The other significant category concerning
transportation mainly referred to active mobility (walking, cycling) or the quality of public
transportation. Several people also mentioned the presence of leisure facilities, perceived safety (both
crime and transportation), or access to the urban green. Clean air and less noise pollution were also
often mentioned, whereas, there were also less typical answers, given only by a few respondents such
as tackling the issue with homelessness or affordable living.

Our main research paper [4] details the statistical relationship between the further factors in each
thematic group and the overall satisfaction with living in a given city. Furthermore, the
supplementary materials attached to this paper contain the description of each factor (S1) along with
the conversion values mentioned in the main research paper [4], as well as all the probability values
calculated (S2) for the livability assessment.

Supplementary Materials: S1: Description of factors and their converted values—we highlighted the factors that
were identified significant in the main research paper [4]. S2: Probability values calculated in relational-statistical
learning in [4].
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