CHALMERS

UNIVERSITY OF TECHNOLOGY

Social Space Ratio: Calculating the Rate of Public Space Activities That
Enhance Social Interaction on a Pedestrian Street in Karlstad, Sweden

Downloaded from: https://research.chalmers.se, 2024-11-05 13:25 UTC

Citation for the original published paper (version of record):

Najar, K., Nylander, O., Woxnerud, W. (2024). Social Space Ratio: Calculating the Rate of Public
Space Activities That Enhance Social

Interaction on a Pedestrian Street in Karlstad, Sweden. Sustainability, 16(19).
http://dx.doi.org/10.3390/sul6198658

N.B. When citing this work, cite the original published paper.

research.chalmers.se offers the possibility of retrieving research publications produced at Chalmers University of Technology. It
covers all kind of research output: articles, dissertations, conference papers, reports etc. since 2004. research.chalmers.se is
administrated and maintained by Chalmers Library

(article starts on next page)




<@ sustainability

Article

Social Space Ratio: Calculating the Rate of Public Space
Activities That Enhance Social Interaction on a Pedestrian Street
in Karlstad, Sweden

Karim Najar 1>*(0, Ola Nylander 3

check for
updates

Citation: Najar, K.; Nylander, O.;
Woxnerud, W. Social Space Ratio:
Calculating the Rate of Public Space
Activities That Enhance Social
Interaction on a Pedestrian Street in
Karlstad, Sweden. Sustainability 2024,
16, 8658. https://doi.org/10.3390/
sul16198658

Academic Editor: Manuel Duarte

Pinheiro

Received: 16 August 2024
Revised: 30 September 2024
Accepted: 2 October 2024
Published: 7 October 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and William Woxnerud *

Department of Biotechnology and Health, School of Engineering Sciences in Chemistry,

KTH Royal Institute of Technology, 114 28 Stockholm, Sweden

Department of Engineering and Chemical Sciences, Karlstad University, 651 88 Karlstad, Sweden
Department of Architecture and Civil Engineering, Chalmers University of Technology,

412 96 Gothenburg, Sweden; ola.nylander@chalmers.se

Independent Researcher, 661 30 Siffle, Sweden; williamwoxnerud@gmail.com

*  Correspondence: najar@kth.se or karim.najar@kau.se; Tel.: +46-790101920

Abstract: William H. Whyte took on the challenge of assessing the amount of public space in a city
based on its carrying capacity, pointing out that popular public spaces offer more room for social
activities. However, the absence of qualitative characteristics makes this assessment even more
challenging to implement. This study aims to find a method to gauge the carrying capacity of urban
public spaces by calculating the social space ratio for pedestrian-only streets in Karlstad, Sweden,
and quantifying this relationship. The social space ratio represents the proportion of public spaces
that foster social interaction throughout their entire area. The method began by selecting the most
relevant conceptual framework for social public spaces and then sought theory-based characteristics
to assign to seven social activities on Karlstad’s pedestrian-only streets. The authors performed a
comprehensive search of the literature utilizing the PRISMA approach, gathering information from
credible references, placemaking toolkits, transportation toolkits, and academic sources. This was
performed to determine the weighting factors and effective social areas by evaluating these activities
in terms of nine categories of the chosen framework: accessibility, traffic, social infrastructure, security,
places to meet, senses and experience, architecture and aesthetics, development and maintenance,
and control and programming. We devised a method to calculate the carrying capacity and social
space ratio of Karlstad’s pedestrian-only streets, resulting in a ratio of 0.38. The research led to the
development of eight quality-control tools to analyze the seven social activities in public places. This
innovative approach helps researchers and municipal planners evaluate the benefits and drawbacks
of these spaces, contributing significantly to Swedish urban planning and enabling future studies to
create a social area factor.

Keywords: social space ratio; social area factor; pedestrian-only streets; weighting factors

1. Introduction

Even today, determining the correct square footage of public space has not received
priority in planning even though, in the 1980s, William Whyte documented and measured
public spaces and the social interactions therein. Whyte [1] argued that many planning
boards are concerned about carrying capacity and worry that adding additional facilities
and sitting areas may encourage excessive usage and increase pedestrian congestion;
however, they need to be more concerned about the opposite—mal use, perhaps? Overuse
is the main issue. The majority of urban open areas are capable of supporting more
people than they are supporting currently, and there are positive examples to learn from
Whyte [1]. Moreover, Whyte (1980) [1] stated that an appropriate amount of primary
seating is therefore an important consideration regarding age-friendly and inclusive design.
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More space promotes social comfort because it gives people and groups more room
to arrange themselves, which improves perception and choice Whyte [1]. According
to Sennett [2], public spaces promote human development by providing a variety of
opportunities for social interaction, varied experiences, and imaginative play. Meaningful
public space, as defined by Oldenburg [3], is an important alternative to our private,
home, and work spaces because it may support, encourage, and stimulate social life.
In addition, public spaces meet our needs for enjoyment, relaxation, and involvement
(Mehta [4]). Gehl [5] also suggests that the large number of visitors who gravitate towards
their public areas is a reliable indicator of successful cities. When individuals move about
in the same locations, social activities take place. Observation, listening, social interaction,
and both passive and active engagement are some of these activities (Gehl [5]). Some
conservationists were certain that the amount of space would be the deciding factor in
urban spaces. According to their view, people look for wide spaces as a break from the
traffic they often encounter; thus, it seems logical that the areas with the most light and
space would draw the most visitors (Whyte [1]). Gehl, J. [5] asserted that areas with
the highest traffic density also make the most efficient use of the available space; while
Whyte [1] argued that people determine the level of crowding.

Whyte argued that if we ranked plazas by the amount of space, there would surely be
a positive correlation between the size of the public spaces and the number of people using
them, but there was no clear relationship. Whyte [1] discovered, after much investigation,
that the busiest plazas typically contain significantly more seating than less frequented
ones; but the relationship is rough. A foot of concrete ledge is equal to a foot of pleasant
bench space, which is one of the reasons Whyte [1] said that there are no qualitative
considerations in determining the quantity of sitting space. Whyte [1] thought of allocating
a certain number of points for each foot of a bench with a backrest, armrests, and so on.
This may have resulted in a more harmonious alignment between the seating area and the
space’s appeal (Whyte [1]).

There is a growing understanding that having both good quality and an adequate
amount of public space is essential for the social and psychological health of contemporary
communities (Mehta [4]).

But urban planners, architects, designers, and experts in urbanism have long placed a
high value on public space quality more than quantity. Zhang et al. (2023) [6] developed a
SEM-based “social-ecological model” framework for identifying factors influencing the
vitality of public open spaces, based on 34 eligible articles from 970 papers, with nine arti-
cles [7-15] investigating the impact of open space quantity. While key qualities identified by
researchers include the following: control, access, and equality (Lynch and Carr [16]); inclu-
sivity, meaningfulness, safety, comfort, and enjoyment (Mehta [4]); and various qualitative
approaches such as permeability and safety (Jacobs [17]); fit, control, access, and sense
(Lynch [18]); and variety, permeability, and personalization (Bentley et al. [19]). Other sig-
nificant qualities include the following: liveability and dignity (Jacobs and Appleyard [20]);
security and comfort (Francis [21,22]); availability and safety (Carr [23]); accessibility
and mixed uses (Tibbalds [24]); visibility (Nasar [25]); comfort and activity opportunities
(Gehl [26]); recognition and uniqueness for individuals with mental disabilities (Burton and
Mitchell [27]); microclimate comfort and inclusiveness (Shaftoe [28]); and a comprehensive
assessment of development, social infrastructure, traffic, security, architecture and senses,
and place to meet (Woxnerud [19,29]).

The focus of this research is on effective capacity, the authors are trying to “quantify
the carrying capacity of urban social public spaces that are open and accessible at a given
spot during periods of high usage”. Widok, A.H. [30] stated that, it is crucial to quantify
sustainability to ensure its practical implementation, rather than simply treating it as a
meaningless buzzword.

Ewing, R., and S. Handy [30], in their study, attempted to comprehensively and
objectively measure the subjective qualities of the urban street environment. Using ratings
from an expert panel, it was possible to measure five urban design qualities in terms of the
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physical characteristics of streets and their edges: imageability, enclosure, human scale,
transparency, and complexity [30].

Twelve researchers examined the elements affecting the vitality of public open spaces
from a quantitative perspective. From 2016 to 2022, eleven researchers identified park
size and area as determinants affecting the viability of public open spaces [7,10-13,31-34].
According to a study, the proportion of open public spaces also has an impact [8].

In his book, The Social Life of Small Urban Spaces, Whyte [1] attempted to quantify
the carrying capacity of urban social public spaces by connecting the plaza’s size with
the quantity of seating areas. Figure 3 in his book indicates that, on the busiest plazas,
seating areas comprise between 6 and 10 percent of the overall open space. For more
comparisons, Whyte [1] resorted to linear feet. Compared to square feet, this measurement
of seating area is more accurate and insightful. Whyte [1] suggests that urban plazas should
provide at least 1 linear foot (30.48 cm) of seating per 30 square feet (2.79 m?) of plaza area,
with even more seating recommended for through-block or street-fronted plazas, where
2.25 feet (68.6 cm) of seating is suggested per 40 square feet (3.72 m?) of area. Therefore,
Whyte [1] recommends that outdoor cafés can occupy up to 20 percent of the open space;
if they supply a kiosk, its area should not surpass 13.93 square meters. Additionally,
developers are required to plant a tree for every 25 feet of walkway (Whyte [1]). According
to Whyte [1], to discourage strip plazas, the plaza width must not be less than a third
of their length. There shall be facilities for parking two bicycles for every 92.9 m? of
primary space (Whyte [1]). These data were obtained from a study in a large city with a
dense downtown population. Although this density presents challenges, it also offers a
substantial pool of potential customers for open spaces across most of the central business
area. Even when 3000 people visit a site per hour, many design errors may still occur. The
authors of this paper noticed that the density is lower in smaller cities, such as Karlstad
city center, where only 1500 people visit per hour. Whyte [1] states that lower density,
slower-moving pedestrians, and less social contact are characteristics of smaller cities, as
opposed to high-traffic places. Pedestrian patterns are comparable in most other ways
(Whyte [1]). This suggests that supply is an important factor.

There was also a consistent proportion of people sitting compared to people standing
or moving. Given the smaller urban context of Karlstad, it is necessary to reduce the size of
the measures mentioned by Whyte.

This research will assign characteristics to seven social activities that occur on Karl-
stad’s pedestrian-only streets. The main methodologies in this study will be both a qual-
itative and a quantitative approach. We can quantify intangible qualities using existing
statistics or by conducting new research. This paper restricts its calculation of public open
space to the city center’s pedestrian-only streets in Karlstad. This paper focuses on all
public spaces that encourage public usage and active or passive social behavior. In this
paper, public spaces refer only to the open areas between buildings in Swedish and other
small Nordic cities.

The objectives were as follows:

1.  Determine the weighting factors and effective social areas (sociable areas) of pub-
lic spaces on a point basis of quality using theories and practices supported by
empirical data.

2. Determine a method for measuring the carrying capacity of urban public spaces by
calculating the social space ratio for Karlstad’s pedestrian-only streets.

3. Provide urban planners and municipal authorities in Sweden with a tangible tool to
assess and enhance the social utility of public spaces, which can foster community
interaction and enhance social cohesion among city dwellers.

The researchable question:

1. How high are the rate of public space activities that enhance social interaction, to the
whole area, “the social space ratio”, of Karlstad’s pedestrian-only streets’?
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2. Method

This study will be carried out in the five steps shown in Figure 1. After the figure,
there is a more detailed explanation of what each part entails.

S1ep 1 Create a
theoretical
Searching scholarly papers on theory- and framework

practice-based public space categories to
create a theoretical framework using

PRISMA.
Step 2
"‘g
Create zones bazed on activities (for Create zones -E
example: sittimg zone, cutdeor dining zone, E
playing zone ate.) %
E
g
Step 3 _g
Eesearching theory- and practice-bazed public Assign qn:li]u o
space qualitias to allocata them to the nina to categories, E.
categories (specified m step 1) uzing PRISKIA. filter them %
Use four global pricrities and six significant &C_'k'_hm [
thaories to filter the qualities. Then define weighting
relevant subcategory qualities for sach zone. factors
Dietermine each zone's weighting factor.
Step 4
Daﬁ.ue the a.re.a for assessment and where Define the area
its limits lay. Calenlate the total area for assezament 3
Step 5 "E
Do the assessmeant %
32 Defina the social zones of the area and g
meaazure the area of sach zons. E
b Check which qualities that are present in -,-‘-‘:
each zona. -
8
Sc Calculate the individual weighting Eactor Do the =
for each zona (for instance: one sitting zone el [f
has 20 of 40 qualities, thus tha weighting factor
is 20040 = 0.3)

5d Multiply the weighting factor with the
individual area of each zone. The product iz the
social area of the zone.

Se Sum all caleulated zorcial arear and divide
with tha tfetal arsa of the aszeszad place. The
rezulting quota iz the Social space ratio.

Figure 1. Simplified flow chart of this study. Each step is further explained in text below.

2.1. Developing the Assessment Method

The first and third steps of the method involved a thorough review of the literature.
This systematic review employed the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) method to identify and scrutinize relevant material. PRISMA
is a systematic approach to reviewing literature, consisting of four steps: identification,
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screening, eligibility, and inclusion. In the first step, the authors searched for an appropriate
theoretical framework. In the third step, they conducted a search for qualities prevalent in
public spaces. In both steps, they examined academic and practice-based scholarly papers.
The challenge was to move from highly qualitative definitions of urban design to more
operational definitions that have been implemented in real-world projects.

2.1.1. Step 1—Searching for Scholarly Papers on Theory- and Practice-Based Public Space
Qualities to Create a Theoretical Framework Using PRISMA

During the identification phase, Boolean operations were used to search Google
Scholar for scholarly papers related to keywords like “quality criteria”, “assessment
method”, “conceptual framework for social public spaces”, and “public-space quality”.
From an initial pool of 20 researchers, the authors evaluated abstracts, methodologies,
and full texts to ensure they met the inclusion criteria, focusing on peer-reviewed studies
proposing qualities essential for identifying effective public spaces that promote social
behavior. Only articles in English or Swedish were considered, emphasizing the vitality
and sociability of public areas. This process yielded 12 articles (refer to Table 1), but eight
were excluded for assigning fewer than five qualities to public spaces.

The remaining four were analyzed thoroughly, with Woxnerud (2022-2024) [29,35]
selected due to the development of an evidence-based assessment method tailored to
Swedish conditions. This method identified eight categories—architecture and aesthetics,
places to meet, social infrastructure, accessibility, traffic, security, senses and experiences,
and development. An additional category, “maintenance, control, and programming”, was
added based on Lynch and Carr [16], Carr [23], and Lynch [18].

Table 1. The display of twelve articles provides details about the author, date, and the qualities of
ideal public spaces, according to the researchers.

Year The Authors A Good Public Place Has:

1979 Lynch & Carr [16] control access equality

2014 Mehta [4] inclusivity Meaningfulness safety comfort Pleasurability

1961 Jacobs [17] permeability safety

1984 Lynch [18] fit access control sense

2013 Bentley et al. [19] variety permeability  personalization

1987 Francis [21,22] security comfort

1992 Carr 23] ac]cE:sS;Ii%le andsziitlilrity P};erril(f)!)(;gﬁlly Democratic of atstzrcliemer\t Programmes

2022 Woxnerud [29,35] accessibility traffic in frassotifclture security pl:::tto Zi;ier?;:;de arCh::ccit‘ure development
aesthetics

1992 Tibbalds [24] accessibility mixed uses

2002 Gehl [26] Protection Comfort Enjoyment

2006 Burton & Mitchell [27] recognition uniqueness

2012 Shaftoe [28] microclimate comfort inclusiveness Iﬁéﬁ%ﬁ;ﬁg] uniqueness

analysis of 34 relevant publications out of a total of 970 papers [6].

These nine categories were confirmed by comparing them with factors identified by
Zhang et al. (2023) [6] from a social-ecological model framework and based on a thorough

This survey uses nine categories:

Accessibility verified using [7-11,13-15,31,32,36—48] results.
Verified architecture and aesthetics using [7,13,14,33,36,39-42,48-52] results.

Development evaluated and verified using [9,13,37,39,41,44,47,53,54] results.
Validated and verified places to meet using [10,14,31,32,39,54] results.
Verified maintenance, control, and programming with [9,12,31,32,37,55] results.

Verified security with [9,12,13,31-33,36,42,44,46,51,54] results.
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- Validated senses and experience with [7,10,11,13-15,32,37-39,41,42,44-49,51,54,55]
results.

- Social infrastructure verified with [7-10,12-14,32-34,36-38,40,42-44,46-48,50-52,55,56
results.

- Verified traffic with [7,9,11,34,36,37,52] results.

These categories facilitate the analysis of results, allowing for a detailed examination
of subcategories if certain areas lack qualities, such as a seating zone that is accessible but
lacks security.

2.1.2. Step 2—Creating Zones

»  Gehl [57] identifies three types of public space activities: necessary, optional, and
social, with optional and social activities being crucial for city quality. Social activities
occur when people share spaces, engaging in observation, interaction, and both
passive and active participation (Gehl [57]). A successful city offers a variety of
essential and enjoyable optional activities, fostering ample social interaction due to
the high number of people (Gehl [57]).

»  To assess public spaces, the area is divided into zones based on social activities, such
as sitting, standing, or waiting. These zones were derived from the literature and
categorized into designated areas, like moving, outdoor dining, parking, playing,
sitting, standing, and waiting (Figure 2).

Sitting zone

Waiting zone

Figure 2. Example of dividing a place into social zones. Image created by (author).

Each zone is matched with relevant subcategories (e.g., accessibility, architecture) to
identify applicable qualities. For instance, not all “traffic” qualities apply to outdoor dining
areas. The next step determines the “value” of each relevant quality. These social activities
will be measured in square meters to determine their area in the assessment.

2.1.3. Step 3—We Assign Qualities to Each of the Nine Categories (Defined in Step 1) across
the Different Activity Zones (Defined in Step 2), Drawing on 110 Extensive Empirical
Research Studies and Scholarly Works

In the identification phase, Step 3 of the research employed Boolean operations on
Google Scholar to find articles related to the qualities of public places, focusing on cat-

v /7

egories like “architecture and aesthetics”, “places to meet”, “maintenance, control, and
programming”, “social infrastructure”, “accessibility”, “traffic”, “security”, “senses and
experiences”, and “development”. The initial search identified 324 qualities from over 110

researchers (see Table 2).
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Table 2. This table summarizes the PRISMA method’s four phases—identification, screening, eligibility, and inclusion—in assigning key characteristics to each of the

nine categories across different activity zones [1-5,16-30,35,57-122].

Identification Screening Eligibility Inclusion
Assigning Relevant Qualities to Each of the
. ® Nine Categories in Different Activity Zones.
- v
& E —
= ] ) Six Critical Chosen
> More than 110 References 1 Nll;e cate- d Theories and Numbers of The Total
= s ories/Woxneru Global Qualities for Activity Quali-ties
s £ (2022-2024) Priorities Each Category. Zones Ac Ar De MCPPlI Se Sen So Tr
5 I
@ &
Whyte, W.H. 1980; Sennett, R. 202T; Oldenburg, R. 1981; Mehta, V. 2014; Gehl, J. Affordance
2013; Lynch, K.; Carr, S. 1979; Jacobs, J. 1961; Lynch, K. 1984; Bentley, I.; McGlynn, Accessibility Accessibility
S.; Smith, G.; Alcock, A.; Murrain, P. 2013; Jacobs, A.; Appleyard, D. 1987; Francis, (No.46). Prospect-refuge (No.23).
M. 1987; Francis, M. 1989; Carr, S. 1992; Tibbalds, F. 1992; Nasar, J.L. 1990; Gehl, J.; Movi
Seholt, H. 2002; Burton, E.; Mitchell, L. 2006; Traffic (No.21) Personal space Traffic (No.11) oving 35 5 4 3 2 3 6 6 3 3
Shaftoe, H., 2012; Woxnerud, W. 2022; Woxnerud; Najar, K.; Nylander, O. 2024; Gehl, zone
J. 1980; (n.d.)., N.N., 2023; [SCB]., S.S. december 2022; Bauer, K. 2000; Boussauw, K.; _ Social . Social Outdoor
Neutens, T.; Witlox, . 2012; Cushing, D.E; Miller, E. 2019; Perrault, E.; Lebisch, A.; infrastructure Sense of place infrastructure dining 33 5 4 2 1 3 5 6 4 3
Uittenbogaard, C.; Andersson, M.; Skunke, M.; Segerstrém, M.; Svensson, P; Pere, (No.34) (No.19) ZONE
P.-P. 2024; Stevens, B ; Franck, L.; GiAbbins, S.; McGrath, PJ.; Dupuis, A.; Yamada, J. Security (No.53) Security (N0.29) Parking a4l 6 4 2 1 3 5 3 4 3
2007; Rockefeller Philanthropy Advisors, Inc. 2016; Madden, K.; Schwartz, A. 2000; zone
Active Design Guidelines. 2010; Peyton, A. 2019; PPS. 2015; Purciel, M.; Neckerman, places to meet places to meet Playing 34 5 4 3 1 3 5 6 4 3
K.M.; Lovasi, G.S.; Quinn, ].W.; Weiss, C.; Bader, M.D.; Ewing, R.; Rundle, A. 2009; (No.28) (No.15) zone
i X Rodriguez, D.A.; Joo, ]. 2004; Rundle, A.; Roux, A.V.D.; Freeman, L.M.; Miller, D.; Senses and Senses and
Acadernic studies, Neckerman, K.M.; Weiss, C.C. 2007; Whyte, W.E. 1979; Franck, K.; Stevens, Q. 2006; experience Global priorities experience Sitting zone 35 5 4 3 2 3 5 6 4 3
Plac e;‘\’a‘f(riff};gblkits Ciolek, M.T. 1978; Coley, R.L.; Sullivan, W.C.; Kuo, EE. 1997; Grey, A.L. 1970; (No.65) (No.24)
transportati-on to olkitls, Hass-Klau, C. 1994; Joardar, S.; Neill, J. 1978; Lynch, K. 1960; Mehta, V. 2007; 324 Architectutje and Salutogenic Architectulje and Standin
and quality standards, Sullivan, W.C.; Kuo, EE.; Depooter, S.F. 2004; Hester, R.T. 1984; Hester, R.T. 1993; aesthetics desi aesthetics s 8 34 4 4 3 2 4 5 6 4 3
quatity ’ Jacobs, J. 1961; Loukaitou-Sideris, A.; Ehrenfeucht, R. 2011; Seamon, D. 2015; (No43) en (No.14)
Alexander, C. 2018; Cooper, C.C. 1975; De Jonge, D. 1967; De Jonge, ].A. 1968; Development Child-friendly Development Waiting 33 5 4 5 1 3 5 6 4 3
Rapoport, A. 2013; Gehl, J. 1987; Linday, N. 1978; Woodcraft, S.; Hackett, T.; (No.22) design (No.13) zone

Caistor-Arendar, L. 2011; Clarke, A.; Dornfeld, M.]J. 1994; Craig, C.L.; Brownson,
R.C.; Cragg, S.E.; Dunn, A L. 2002; Gehl, J.; Matan, A. 2009; Hope, T.; Shaw, M.H.M.
1988; Newman, O. 1973; Perkins, D.D.; Meeks, ].W.; Taylor, R.B. 1992; Perkins, D.D.;

Wandersman, A.; Rich, R.C.; Taylor, R.B. 1993; Pucher, J.; Dill, J.; Handy, S. 2010;
Skogan, W.G.; Maxfield, M.G. 1981; Arnold, H. 1993; Barker, R. 1968; Bell, P; Fisher,

J.; Baum, A.; Green, T. 1990; Bosselmann, P; Flores, J.; Gray, W.; Priestley, T.;
Anderson, R.; Arens, E.; Dowty, P; So, S.; Kim, J.-J. 1984; Elsheshtawy, Y. 1997;

Heath, T.; Smith, S.; Lim, B. 2000; Lang, J. 1987; Porteous, ].D. 2013; Rapoport, A.

1969; Rapaport, A. 1977; Zacharias, J.; Stathopoulos, T.; Wu, H. 2001; Banerjee, T.;

Loukaitou-Sideris, A. 1992; Liebermann, E. 1984; Maslow, A.H.A. 1943; Maslow,

A H. 1954; Gehl, J.; Gemzoe, L.; Kirknaes, S. 2008; MacKay, M. 2003; RE, L; et al.

2009; Ridgers, N.D.; Stratton, G.; Fairclough, S.J.; Twisk, J.W. 2007; Gehl, J. 2013;

Lund, H.; Willson, R.W.; Cervero, R. 2006; Shaw, L. 2016.

(Maintenance,
Control, and
Programming)
(No.12)

(Maintenance,
Control, and
Programming)
(No.3)

Age friendly and
inclusive design
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During the first screening phase, these qualities were categorized into nine groups: 46
for accessibility, 21 for traffic, 34 for social infrastructure, 53 for security, 28 for places to
meet, 65 for senses and experiences, 43 for architecture and aesthetics, 22 for development,
and 12 for maintenance.

In the second screening, duplicates were removed, and a two-part filter based on four
global priorities and six significant theories (Cushing and Miller, 2019) [58] was applied
(see Table 3). This reduced the list to 151 qualities. These were further divided as follows:
23 for accessibility, 11 for traffic, 19 for social infrastructure, and so on (see Table 2).

Table 3. The two-part filter used to ensure the quality of the developed questions. Each filter quality
comes with a simplified explanation. Source: [25].

Filter Quality

Assigned

Color Simplified Explanation Source

Six critical theories

Does the layout of the place give cues to
how it should/can, and shouldn’t/can’t,
be used?

People feel safer when they can observe

Prospect-refuge without being observed. Does the design of

the place make this possible?

Personal space

Each culture has a built-in “distance scale”
in which personal, social, and public
distances differ. Does the design

consider this?

Some places have a special, unique

Sense of place characteristic. Are the special values of the

place brought forward through design?

Place attachment features all the elements

Place attachment that help people develop emotional bonds
with the place. [25]
Humans have a need for connection with
L . nature. Studies have shown that nature has
Biophilic design

a healing effect. Does the design
consider this?

Global priorities

Salutogenic design

People in general need to live healthier
lifestyles. Does the place enable this?

Child-friendly design

Games and playing are very important for
children’s development. It is therefore
important that the place enable this.

Age friendly and
inclusive design

The world’s population is getting older,
and it is therefore increasingly important
that places are accessible for everyone.

Sustainable design

To combat ongoing climate change, there is
a need to rethink the design of public
places and enable green transportation, etc.

In the final inclusion phase, the authors assigned qualities to different activity zones,
such as 35 for sitting and 34 for playing (see Table 2).

The weighting factors for each activity zone were calculated after the authors selected
the relevant number of qualities from the remaining 151 in the final inclusion step. The site
assessment multiplier for each quality depended on this factor. For example, in Table 2,
35 qualities apply to a sitting zone, and each quality is assigned a weighting factor of
1/35=10.028.

2.2. Using the Assessment Method
2.2.1. Step 4—Define the Area for Assessment

To use the method, one first needs to define which area is to be assessed. This is
important to obtain a reliable total area, which is crucial in the calculation of the social
space ratio.
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Case study: Pedestrian-only streets in Karlstad city center

In this study, pedestrian-only streets in Karlstad city center were studied. Karlstad,
the capital of Varmland ldn, is located on the island of Tingvalla, near Lake Vénern, and
was chartered in 1584 by Charles IX. and the municipality has almost 100,000 inhabitants.
This makes Karlstad Sweden’s 23rd largest municipality [60]. In this study, the pedestrian
parts of Drottninggatan , Tingvallagatan and Vastra Torggatan, as well as the town square
Stora Torget, were studied; see Appendix B, Figures A1-A4.

2.2.2. Step 5—Do the Assessment
To conduct the assessment, there are five steps. These are as follows:
5a—Define the social zones of the area

The first step is to define the social zones of the area and measure their individual
areas in square meters.

5b—Check which qualities are present in each zone

After defining and measuring the zones, each zone was assessed based on the relevant
qualities identified in Step 3. For example, sitting zones were evaluated according to their
applicable qualities. The authors visited pedestrian-only streets in Karlstad city center three
times during July, spending six hours each visit (10 a.m. to 4 p.m.) on sunny days to assess
zone qualities and count the hourly foot traffic.

5c—Calculate the individual weighting factor for each zone.

After verifying the number of fulfilled qualities in Step 5b, the individual weighting
factor for each zone is calculated. This differs from the weighting factor in Step 3. Here, the
number of fulfilled qualities is multiplied by the zone’s weighting factor from Step 3. For
example, if a sitting zone fulfills 11 qualities and the weighting factor is 0.05, the individual
weighting factor will be 11 x 0.05 = 0.55.

5d—Calculate the social areas

In this step, each zone’s individual weighting factor is multiplied by the zone’s area.
For instance, if the previously mentioned sitting zone (with an individual weighting factor
of 0.55) has an area of 2 m?, then the social area of the zone will be: 0.55 x 2 = 1.1 m2.

5e—Calculate the Social space ratio

In this step, the sum of all social areas is divided by the total area of the assessed site. The
extent of the total area is determined by the boundaries made in Step 4. The total area includes
all the streetscape within these boundaries, i.e., the areas not covered by the social zones.

3. Results
3.1. Development of the Assessment Method

The identified quality filters are presented in Tables 4-12, sorted by nine categories.
Accessibility

Table 4. The qualities associated with the subcategory “accessibility” compared with the filter.
Sources: Bauer (2000) [61], Boussauw (2012) [62], Cushing and Miller (2019) [58], [63] Perrault et al.,
Franck and Stevens (2007) [64], Gehl (2013) [5], Initiative and Officials (2016) [65], Madden (2018) [66],
Mehta (2014) [4], York (2010) [67], Peyton (2019) [68], PPS (2015) [69], Purciel (2009) [70], Rodriguez
(2004) [71], Rundle (2007) [72], Whyte (1979) [73].

Quality

Filter Quality
Six Critical Theories Global Priorities

Source[s]

Acl

Supportive wayfinding and distinctive signage are key to (58]
ensuring sustainability (Cushing and Miller, 2019).
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Table 4. Cont.
. Filter Quality
Quality Sourcels] Six Critical Theories Global Priorities
Sidewalk widths should be consistent with their use (Bauer, 2000;
Ac2 Boussauw, 2012; Purciel, 2009; Rodriguez, 2004). (616270711 .
A3 Equal access to transportation and spaces. More autonomy and [69]
independence for vulnerable groups (PPS, 2015).
Ack A clear path on the sidewalks that meets accessibility and [68]
pedestrian volume requirements (Peyton, 2019).
AGS There is enough room for two people to walk side by side on [68]
sidewalks (Peyton, 2019).
Acb Is the space accessible? (Gehl, 2013)? [5] -
Is there any physical element that might enhance or limit
Ac7 personal mobility when walking, sitting in a wheelchair, or [5]
pushing a stroller? (Gehl, 2013)?
A8 Are shared spaces accessible to everyone (Placemaking in the (631 .
Nordics, 2020)?
How accessible the space is to varying individuals and groups
Ac9 and how well their various activities and behaviors are [4,64]
supported or not (Franck and Stevens, 2007; Mehta, 2014).
Is there at least one path of travel for the physically disabled to
Acl0 major portions of primary space with a minimum width of 1.5m?  [73]
(Whyte, 1979)?
Does the space function for people of all ages and abilities?
Acll (Madden, 2000)? peop § [66]
Is it clear how to move through space without illogical detours?
Acl2 (PPS, 2015)? e i [69] .
Do public spaces enforce the right to public urban amenities
Acl3 regardless of age, gender, income, or ethnicity? (Placemaking in ~ [63]
the Nordics, 2020)?
Is there space for wheelchair seating, and can people in
Acl4 wheelchairs easily access any features or viewing platforms? [58]
(Cushing and Miller, 2019)?
Park signage should use simple language and symbols to
Acl5 communicate the rules to young people [58]
(Cushing and Miller, 2019).
Did the planner understand that well-designed cycling networks
Aclé offer independence to young people and allow families to enjoy ~ [68]
more freedom? (Peyton, 2019)?
Acl7 Provide accessibility ramps and tactile paving to assist the (74]
visually impaired (Franck and Stevens, 2006).
Was the planner aware that in cities where cycling is a safe and
Acl8 attractive way to travel, it serves the needs of children? [68]
(Peyton, 2019)?
Provide marked, measured walking paths on sites as part of a
Acl9 wayfinding system targeted at pedestrians and bicyclists [67]
(York, 2010).
Create paths that are smooth, sufficiently wide, and that have
Ac20 curb cuts and a turning radius adequate for a wheelchair or [67]
walker (York, 2010).
A2l Locate buildings and building entrances near public transit stops [72]
and along transit corridors (Rundle, 2007).
Provide signage at buildings, transit stops, and major
Ac22 intersections showing a map and the distance, time, route, and [67]
calories burned to the nearest or next transit stop (York, 2010).
Ac23 Provide parking for people with disabilities (York, 2010). [67]
Legend:
Affordance Personal Sense of place Salqtogenic Chi.ld—friendly Age fr.iendly .and _
space design design inclusive design
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Architecture and aesthetics

Table 5. The qualities associated with the subcategory “architecture and aesthetics” compared
with the filter. Sources: Ciolek (1978) [75], Coley et al. (1997) [76], Cushing and Miller (2019) [58],
Placemaking in the Nordics (2020) [63], Grey et al. (1970) [77], Hass-Klau et al. (1999) [78], Joardar
and Neil (1978) [79], Lynch (1960) [80], Mehta (2007) [81], Mehta (2014) [4], Peyton (2019) [68],
PPS (2015) [69], Sullivan et al. (2004) [82], Whyte (1979) [73], Whyte (1980) [1].

Quality

Filter Quality
Six Critical Theories Global Priorities

Source[s]

Arl

Are there any pleasant sensory stimuli perceived from the space,
like other people and activities, building features and
personalized shop windows, signs, trees, and the density and
variety of form, texture, and color of shrubs and plants? (Ciolek,
1978; Coley et al., 1997; Grey et al., 1970; Hass-Klau et al., 1999;
Joardar and Neil, 1978; Mehta, 2007; Sullivan et al., 2004; Whyte,
1979; Whyte, 1980)?

[1,73,75-
79,81,82]

Ar2

Is there a sense that the place possesses a varied and mixed
architectural typology, including old and newly constructed
buildings, adding to its identity?

(Placemaking in the Nordics, 2020)?

[63]

Ar3

Do the physical elements in the spaces correspond to the size of
our bodies and body parts? Spaces achieve human scale by way
of the size, texture, and patterns of the materials and elements
that make up the floor, vertical edges, and overhead elements, as
well as any fixed or movable elements (Mehta, 2014;

Whyte, 1979).

[4,73]

Ard

room-like quality that evokes the feeling of being “inside” the [4]

Does the space feel like an enclosure? This means it has a
space as opposed to being outside of it (Mehta, 2014).

Ar5

Does public space provide community members with a sense of
belonging (PPS. 2015)? Place identity shapes a person’s sense of
self, as well as their perception of their community’s history,
social life, and how they see themselves (PPS, 2015).

[69]

Ar6

Does a physical object possess a “quality that gives it a high
probability of evoking a strong image in any given observer”

(Lynch, 1960)? “Most imageable places are ones where several

factors come together to create a coherent impression” (Lynch, [80]
1960). “It is that shape, color, or arrangement that facilitates the

making of vividly identified, powerfully structured, highly useful
mental images of the environment” (Lynch, 1960).

Ar7

The unique sense of place should also be reinforced through
framed views of the surroundings, references to the historic and
contemporary cultural context, and design themes

(Cushing and Miller, 2019).

[58]

Ar8

A multi-use trail should: provide benches or platforms for people
to safely sit on the side to watch others or simply rest; incorporate
good sight lines at corners and intersections

(Cushing and Miller, 2019).

[58]

Ar9

Did the designer take into account textures, materials, paving,
color, lighting, wayfinding, and interactive elements? [68]
(Peyton, 2019)?

Ar10

Is the public space beautiful? Is it evident that there is good
design both in terms of how things are shaped as well as their [5]
durability? (Gehl, 2013)?

Arll

The design should incorporate local materials for paving surfaces,
seating, retaining walls, plantings, fences and railings, signage, [58]
and sculptures (Cushing and Miller, 2019).

Arl2

Consider the prospect and ensure pillars do not block a seated
view of an arriving bus and integrate recesses, so rubbish skips [58]
do not block the path of travel (Cushing and Miller, 2019).

Arl3

Refuge can be enhanced for older people through thoughtful

bench design (armrests and higher seats), while digital visual

displays of arrival and departure times benefit people with [58]
hearing impairments, dementia, or autism sensory disorders

(Cushing and, Miller 2019).
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Table 5. Cont.

. Filter Quality
Quality Sourcels] Six Critical Theories Global Priorities
Arld Trail surfaces should also be appropriate for the intended uses 58] .
(Cushing and Miller, 2019).
Legend:
Affordance Personal Sense of place Salgtogenic Chi.ld—friendly Age fr.iendly fand _
space design design inclusive design
Development
Table 6. The qualities associated with the subcategory “Development” compared with the fil-
ter. Sources: Cushing and Miller (2019) [58], Placemaking in the Nordics (2020) [63], Hester
(1984) [83], Hester (1993) [84], Jacobs (1961) [85], Loukaitou-Sideris and Ehrenfeucht (2011) [86],
Madden (2000) [66], Mehta (2014) [4], Oldenburg (1989) [3], Peyton (2019) [68], PPS (2015) [69],
Seamon (1980) [87], Whyte (1980) [1].
. Filter Qualit
Quality Sourcels] Six Critical ’theories Global Priorities
Can public spaces serve as a venue for protests and activism
Del where people can engage, collaborate, and exercise their [69]
democratic and civic rights? (PPS, 2015)?
Regardless of income or position, can public spaces serve as
De2 venues for meetings, discussions, demonstrations, and public [86]
advocacy (Loukaitou-Sideris and Ehrenfeucht, 2011)?
Are public spaces suitable for organizing events like parades,
music festivals, holiday celebrations, and outdoor art shows?
De3 People-oriented streets can connect the community’s cultures and  [69]
interests, further enhancing each main street’s unique character
(PPS, 2015).
Ded Do public spaces attract different kinds of people at different [63]
times, making them livelier? (Placemaking in the Nordics, 2020)? )
Has the environment the ability to satisfy special needs to gather,
De5 display, express, discuss, debate, demand, and protest (Jacobs, [4,85,87]
1961; Mehta, 2014; Seamon, 1980)?
De6 Are public spaces capable of promoting social interaction and [69]
fostering community cohesion? (PPS, 2015)?
Are public spaces suitable to serve as a community’s main
De7 gathering place and a focal point for a neighborhood’s distinct [69]
social activities? (PPS, 2015)?
De8 Does the space accommodate various types and sizes of events? [66] .
(Madden, 2000)?
De9 Does the planner realize that games, play, and art provide [68]
opportunities for their development? (Peyton, 2019)?
Did the planner realize that other elements, such as public toilets,
Del0 drinking fountains, and Wi-Fi, make moving through cities more [68]
comfortable and encourage kids and caregivers to spend time on
urban streets? (Peyton, 2019)?
Is the planner aware that kids and their caregivers need bus stops
or stations with fun activities? (Peyton, 2019)? Waiting for a bus
Dell or train can be highly boring for kids, but transit stops offer [68]
plenty of possibilities for their development through games, play,
and art (Peyton, 2019).
Do small local businesses or informal community gathering
places, often referred to as ‘third places’, exist in public spaces?
Del2 These spaces could include streets, sidewalks, storefronts, alleys,  [1,3,83,84]
parks, and more (Hester, 1984; Hester, 1993; Oldenburg, 1989;
Whyte, 1980).
Del3 Provide adequate facilities for bicyclists to park along their route 58] .
or at a final destination (Cushing and Miller, 2019).
Legend:
. Child- .
Affordance Prospect- Personal Sense of Salqtogemc friendl Age frllendly .and
y
refuge space place design design inclusive design
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Maintenance, Control, and Programming

Table 7. The qualities associated with the subcategory “Maintenance, Control, and Programming”
compared with the filter. Sources: Placemaking in the Nordics (2020) [63], Madden (2000) [66].

. Filter Quality
ualit . o - e
Q Y Sourcels] Six Critical Theories Global Priorities
Before other actions, such as event
planning, are public spaces properly
MCP1 maintained, such as through cleaning,  [63]
renovation, and aesthetics?
(Placemaking in the Nordics, 2020)?
Did different events in public space
have programming, from stage
MCP2 performances and art exhibitions to [63]
activities, seating, and decorations?
(Placemaking in the Nordics, 2020)?
Upgrade maintenance, including daily
cleaning and preventative
MCP3 maintenance of physical facilities. [66]
Establish a community policing
program (Madden, 2000).
Legend:
design
Places to meet
Table 8. The qualities associated with the subcategory “Places to Meet” compared with the filter.
Sources: Alexander et al. (1977) [88], Cooper (1975) [89], Cushing and Miller (2019) [58], De Jonge
(1967) [90], De Jonge (1968) [91], Rapoport (2013) [92], Gehl (1987) [93], Gehl (2013) [5], Hass-Klau
et al. (1999) [78], Joardar and Neill (1978) [79], Linday (1978) [94], Mehta (2007) [81], York (2010) [67],
Peyton (2019) [68], PPS, (2015) [69], Purciel (2009) [70], Sullivan et al. (2004) [82], Woodcraft et al.
(2011) [95], Whyte (1979) [73], Whyte (1980) [1].
Filter Quality
Quality Source[s]
Six Critical Theories Global Priorities
Available physical characteristics that can contribute to comfort in public spaces
include sitting space, other street furniture and physical artifacts, generous sidewalk
width, trees, shade and shelter, a high degree of articulation with nooks and corners,  [1,73,78,
Pl1 small setbacks in adjacent walls, and landscape elements such as ledges and 79,81,82,
planters, among others (Alexander et al., 1977; Cooper, 1975; De Jonge, 1967; De 88-94]
Jonge, 1968; Rapoport, 1990; Gehl, 1987; Hass-Klau et al., 1999; Joardar and Neill,
1978; Linday, 1978; Mehta, 2007; Sullivan et al., 2004; Whyte, 1979; Whyte, 1980).
Are there at least 50 percent of the total movable seating or chairs required in the
P12 sitting zones? The chair should have a back and be comfortable, especially if it has [73]
an armrest (Whyte, 1979).
Did the designer create areas where families can relax and enjoy a restful break in
P13 tiny pockets of space? Children and caregivers can benefit from these places to [68]
pause, sit, and stay (Peyton, 2019).
Pl4 Does the place have details that make it possible to stop and lean against it? (Gehl, 5]
2013)? (e.g., bus shelters, benches, facades, trees, niches, or ledges).
Does the public space frequently provide unique amenities that attract visitors, such
P15 as historical sites, architecture, music, trails, outdoor recreation, shopping, dining, [69,95]
entertainment, and lodging? (PPS, 2015)?
Pl6 Are at least 5 percent of the seating spaces with backrests available in the public 73]
space for the disabled? (Whyte, 1979)?
P17 How is the place’s sound environment? For example, is it possible to have a 5]
conversation, or is the noise too loud? (Gehl, 2013)?
P8 Are there traditional adventure playgrounds available in public spaces? (Cushing 58]
and Miller, 2019)? -
PO Did the designer provide spaces that made caregivers with children feel more [68]
welcome? (Peyton, 2019)?
Parks can provide spaces designed specifically for children, including cubby houses,
P110 tents, huts, caves, hobbit holes, teepees, and other intimate spaces where they can go [58]
to be separated from adults but remain safe (Cushing and Miller, 2019).
Pli1 Transform bus stops into places for collaborative digital art, creative writing, and 58]
games, perhaps chess or scrabble (Cushing and Miller, 2019).
P112 Furnish bus stop shelters with seating or places to lean (Purciel, 2009). [70]
PI13 Encourage transit use by furnishing transit stops with pedestrian conveniences 167] .

(York, 2010).
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Table 8. Cont.
Filter Quality
Quality Sourcel[s] —— - —
Six Critical Theories Global Priorities
Does the designer provide well-lit, inviting building edges, resting and walking
P14 areas with shade, and areas for play, socializing, and wayfinding on sidewalks? [68]
(Peyton, 2019)?
PI15 Is there access to places near the site that allow for larger events? (Woodcraft et al., [95]
2011)? (e.g., squares, parks, wide sidewalks)
Legend:
Affordance Prospect- Personal (S)(fense Sah}togenic Chi.ld-friendly Age fr'iendly 'zmd
refuge space design design inclusive design
place
Security
Table 9. (a) The qualities associated with the subcategory “Security” compared with the filter.
Sources: Clarke and Dornfield (1994) [96], Craig et al. (2002) [97], Cushing and Miller (2019) [58],
Placemaking in the Nordics (2020) [63], Gehl (2009) [98], Hope and Shaw (1988) [99], Jacobs (1961) [85],
Madden (2000) [66], Mehta (2014) [4], Newman (1972) [100], Perkins et al. (1992) [101],
Perkins et al. (1993) [102], Peyton (2019) [68], PPS, (2015) [69], Pucher (2010) [103], Skogan and Max-
field (1981) [104]. (b) The qualities associated with the subcategory “Security” compared with the
filter. Source: York (2010) [67].
()
Filter Qualit
Quality Source[s] Q y
Six Critical Theories Global Priorities
Sel Do the sitting zones create hiding places or obstruct visibility or [63]
© overview? (Placemaking in the Nordics, 2020)? )
Is it safe to sit without worrying about a car or bike hitting you? (Gehl,
Se2 2009)? [98]
Se3 Did you perceive the public space to be a safe place to sit both day and 98]
© night? (Gehl, 2009)?
Does the public space feel safe, playful, and lovable, in addition to
Se4 triggering comfort and a sense of homeliness? (Placemaking in the [63]
Nordics, 2020)?
Refuge means providing comforting and nurturing spaces for retreat,
Se5 which might include cozy alcoves and corners that provide safe spaces  [58]
to observe others (Cushing and Miller, 2019).
Are litter, graffiti, vandalism, and poorly maintained buildings visible
Se6 in public spaces? These presences make places appear unsafe (Hope [99,101,104]
and Shaw, 1988; Perkins et al., 1992; Skogan and Maxfield, 1981).
As a result of activity and pedestrian traffic all day, every week, and all
Se7 year long, streets with more regular eyes on the street provide us with ~ [69]
safety (PPS, 2015).
Is the public space safe from traffic? (Clarke and Dornfield, 1994;
Se8 Craig et al., 2002)? [96,97]
Se9 Is the lighting safe at night and aesthetically pleasing? (Gehl, 2009)? [98] | |
Se10 Is there a presence of stores and other non-residential properties in the [102]
© public space? (Perkins et al., 1993)?
Are there in city streets the presence of stores, bars, restaurants, and
Sell other ‘third places’ as basic components of surveillance and safety [85]
(Jacobs, 1961).
Sel2 Do public spaces have lights during the day to brighten up dark places? [63]
(Placemaking in the Nordics, 2020)?
Sel3 Does the area, for example, have both residents, shops, and offices at all 98]
hours of the day? (Gehl, 2009)?
Sel4 Does the lighting provide nighttime safety and a pleasant atmosphere? 98]
(Gehl, 2009)?
Sel5 Is the public space comfortable, pleasant, well-lit, and safe to walk 163]
through even on a winter night? (Placemaking in the Nordics, 2020)?
Sel6 Minimum clear paths should be maintained to allow emergency vehicle [65]
access (Initiative and Officials, 2016).
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Is there a constant presence of people and ‘eyes on the street’ that make

—
al
]
2
'S
N

Sel7 the space self-policed (Mehta, 2014; Newman, 1972)? [4,100]
Se18 Does the design of public spaces allow for more visibility? [63]
(Placemaking in the Nordics, 2020)? N
Did the designer know that studies show people who live near nature
Sel9 have better relationships with their neighbors and feel safer than those ~ [68]
who live away from nature? (Peyton, 2019)?
Se20 Constructed or naturally occurring hills can enable parents or caregivers 58]
© to look out over their children playing (Cushing and Miller, 2019).
Se21 Does the space feel welcoming, attractive, and safe? (Madden, 2000)? [66]
Se22 Use durable and slip-resistant materials (Initiative and Officials, 2016).  [65]
Was the planner aware that urban elements like street lighting, trash
Se23 cans, and wayfinding play a significant role in making public spaces [68]
safe and accessible? (Peyton, 2019)?
Protected overhead and from behind (refuge) and offer a long-range
Se24 view, so a person can watch for an approaching bus in a visually safe [58]
environment (prospect) (Cushing and Miller, 2019).
Se25 Where conditions warrant, separate bikeways and vehicular traffic [103]
lanes with physical demarcations (Pucher, 2010).
(b)
Pay special attention to the treatment of bikeways at intersections and
Se26 other points where the street form changes in order to mitigate potential ~ [67]
visibility issues and turning conflicts (York, 2010).
Se27 Avoid potential conflicts between cyclists and opening car doors, for [67]
example, by widening parking lanes where appropriate (York, 2010).
Se28 Provide exterior lighting along streets and outdoor paths (York, 2010). [67]
Designate bicycle-specific crossings and signals to organize the
Se29 movements of pedestrians, cyclists, and motorists at busy intersections  [67]
(York, 2010).
Legend:
Affor- Prospect- Per- Sense Salutogenic . . . Age f rlend.Iy
sonal of . Child-friendly design | and inclusive
dance | refuge design .
space place design
Senses and experience
Table 10. (a) The qualities associated with the subcategory “Senses and experience” compared
with the filter. Sources: Arnold (1993) [105], Barker (1968) [106], Bell et al. (1990) [107],
Bosselmann et al. (1984) [108], Cushing and Miller (2019) [58], Elshestawy (1997) [109], Placemak-
ing in the Nordics (2020) [63], Heath et al. (2000) [110], Lang (1987) [111], Mehta (2007) [81],
Mehta (2014) [4], New York City [67], Porteous (1996) [112], Rapoport (1969) [113], Rapoport
(1977) [114], Whyte (1979) [73], Whyte (1980) [1], Zacharias et al. (2001) [115]. (b) The quali-
ties associated with the subcategory “Senses and experience” compared with the filter. Sources:
Banerjee and Loukaitou-Sideris (1992) [116], Cushing and Miller (2019) [58], Placemaking in the
Nordics (2020) [63], Hass-Klau et al. (1999) [78], Liebermann (1984) [117], Lynch (1960) [80], Maslow
(1943) [118], Maslow (1954) [119], York (2010) [67], PPS (2015) [69], Whyte (1979) [73], Whyte (1980) [1].
(@)
Fil 1i
Quality Source[s] ilter Quality
Six Critical Theories Global Priorities
Are there any pleasant sensory experiences or stimuli perceived from the
environment—from lights, sounds, smells, touches, colors, shapes, patterns, 73,105,107
Senl and textures of the natural and man-made fixed, semi-fixed, and movable ]09’_ 1 ] é] ’
elements? (Arnold, 1993; Bell et al., 1990; Elshestawy, 1997; Heath et al., 2000;
Lang, 1987; Porteous, 1996; Whyte, 1979)?
Do environmental factors support outdoor activities in public spaces, like
comfortable microclimatic conditions including temperature, sunlight, shade,
Sen2 and wind? (Bosselmann et al., 1984; Mehta, 2007; Mehta, 2014; Whyte, 1980; /4811081151
Zacharias et al., 2001)?
Are fun elements available in public spaces for young people that encourage
Sen3 jumping, climbing, balancing, swinging, and other movements to develop [58]
agility and motor skills? (Cushing and Miller, 2019)?
Do trees in public spaces have a closer relationship with seating areas than they
Sen4

protected, much like they do under a tree’s awning. (Whyte, 1979)?

typically do? The tree provides a satisfying enclosure; people feel cuddled and  [73] .:.
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Table 10. Cont.

In a public space, is the seating socially comfortable? (Whyte, 1979)? This

Senb means that you have the choice of sitting up front, in back, to the side, in the [73]
sun, in the shade, in groups, or off alone (Whyte, 1979).
Maximize biophilia connections by including views of and interactions with
Sen6 animals and nature (for example, ensuring birds, insects, fish, and animals are 58]
visible from walkways and windows) and focusing on natural light, vegetation,
living walls, natural textures, and materials (Cushing and Miller, 2019).
Sen7 Are there public spaces with large awnings that trap warmth and provide [63]
shelter from the rain? (Placemaking in the Nordics, 2020)? N
Sens Are the designs of the places stimulating interactions between (diverse) people? [63]
(Placemaking in the Nordics, 2020)? §
In the design of parks and playgrounds, create a variety of climate
Sen9 environments to facilitate activity in different seasons and weather conditions [67]
(York, 2010).
Can public spaces produce quality public spaces that contribute to a safe and
Sen10 enjoyable urban environment? (Placemaking in the Nordics, 2020)? Moreover,  [63]
they are democratic rights for all citizens.
Is the public space’s design anthropometrically and ergonomically sensitive
Senl1 (BarkePr’, 1968; {ang, 1987;gllgapopor€ 1969; Rap)(;port, 19g77)? Y (106,111,113,114] .
(b)
Does the public space satisfy the basic physiological needs, including .
Senl2 environmental comfort, protection from the natural elements, and the provision [118,119]
of shelter? (Placemaking in the Nordics, 2020; Heath et al., 2000)?
Do the spaces have a high level of spatial quality and sensory complexity that
Senl13 make them pleasurable? Can people orient and navigate the city? [80]
(Lynch, 1960)?
Senld Do the streets incorporate shade trees, plants, and green spaces that contribute [69]
to the sustainability of the environment (PPS, 2015)?
Do the people-oriented streets provide more access to green space, physical
Senl5 activity, social interaction, safe environments, affordable transportation options, [69]
and cleaner air—all of which improve emotional well-being and can help
prevent mental health issues? (PPS, 2015)?
Does the public space provide water in all sorts of forms: waterfalls, waterwalls,
Senl6 rapids, sluiceways, tranquil pools, water tunnels, meandering brooks, fountains,  [73]
etc.? (Whyte, 1979)?
Is there plenty of sunlight in the public open spaces? Is there wind protection to
Senl7 encourage social activities? (Banerjee and Loukaitou-Sideris, 1992; Hass-Klau [1,78,116,117]
etal., 1999; Liebermann, 1984; Whyte 1980)?
Can the public space implement a variety of functions, such as recreation,
Senl18 creativity, and play? Games, dancing, climbing, painting, and water play are [63]
among the non-commercial activities people seek (Whyte, 1979).
Use gamification to integrate hearing, vision, exercise, and mental health games,
Sen19 or use a water fountain to assess and prompt water intake (Cushing and [58]
Miller, 2019).
Smart lights integrate motion sensors, automatically extend pedestrian crossing
Sen20 times, provide beacon navigation for blind people, and blink for an arriving bus ~ [58]
(Cushing and Miller, 2019).
Handerails in bus shelters and places to rest, as well as helping users to maintain
Sen21 their balance, provide a sense of personal space and safety in busy shared [58]
public walkways (Cushing and Miller, 2019).
Create bus stop shelters that protect users from the sun, wind, and rain
Sen22 Nork, 2010), P 1671
Sen23 A multi-use trail should provide adequate cover or refuge from intense sun and 58]
inclement weather (Cushing and Miller, 2019).
Sen24 Further develop greenways—alternative routes that are integrated into the [67] .
regional park system (York, 2010).
Legend:
Affor- Prospect- Personal Sense Salutogenic " 5 5 Age friendly and
dance refuge space 2 design (Shiles RGeS inclusive desi;
& B place 8 el
Social infrastructure
Table 11. The qualities associated with the subcategory “Social infrastructure” compared with the fil-
ter. Sources: Cushing and Miller (2019) [58], Placemaking in the Nordics (2020) [63], Gehl (2008) [120],
Gehl (2013) [5], Jacobs (1961) [85], MacKay (2003) [121], Madden (2000) [66], Mehta (2014) [4],
Peyton (2019) [68], PPS (2015) [69], Purciel (2009) [70], Ridgers (2007) [30], Seamon (1980) [87],
Whyte (1979) [73], Woodcraft et al. (2011) [95].
Filter Qualit
Quality Source[s] Q Y
Six Critical Theories Global Priorities
A place with unique characteristics that people feel about it, a
Sol version of existing social connections, attachments, stories, and [63]

history that links individuals together (Placemaking in the
Nordics, 2020).
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Table 11. Cont.
Quality Source[s] Filter Quality
Six Critical Theories Global Priorities
Has the environment the ability to satisfy basic needs for shopping,
So2 eating, entertainment, and so on? (Jacobs, 1961; Mehta, 2014; [4,85,87]
Seamon, 1980)?
S03 Has the designer provided areas where kids or adults can pause, [68]
rest, change, socialize, distract, or calm down? (Peyton, 2019)?
Can public spaces meet basic needs? (Placemaking in the Nordics,
So4 2020)? They include public toilets, dining facilities, and seating [63]
areas. As a result, people will stay longer and use the place more.
Does the public space support symbolic and culturally meaningful
So5 activities for individuals or groups, as well as sociability? [4]
(Mehta, 2014)?
Has the environment the ability to provide the goods and services
So6 in and adjacent to it by businesses and other uses that make the [4,85,87]
environment useful? (Jacobs, 1961; Mehta, 2014; Seamon, 1980)?
So7 Did the designer provide enough space for conversation and play [68]
on sidewalks? (Peyton, 2019)?
So8 Can social interaction and social capital development occur in [63] .
public spaces? (Placemaking in the Nordics, 2020)?
S09 Does the public space have a food and drink area? (Placemaking in [63] .
the Nordics, 2020)?
Is there access to shops, gyms, etc. near the location?
So10 (Woodcraft et al., 2011)? 1951 .
Soll Is there regular physical activity available in public spaces? This is [69] .
crucial to improving health and wellbeing (PPS, 2015).
Did the designer consider that well-designed recreation areas in
Sol2 public spaces can be both playful and educational, as well as [68]
fostering social interaction? (Peyton, 2019)?
Sol3 Is it possible to use the entire area for activities and play? (Gehl, 5]
2010)? Are there major obstacles to this? (Gehl, 2013)?
When designing playgrounds, include ground markings indicating
Sol4 dedicated areas for sports and multiple uses. (MacKay, 2003; [30,121]
Ridgers, 2007).
Triangulation refers to the practice of locating features in close
Sol5 proximity to one another so that they generate more activity than [66]
they would separately (Madden, 2000).
Provide additional space for passengers to wait by adding bus bulbs
Sol6 (Gehl, 2008, Purciel, 2009). Y (70,1201 .
Sol7 Is there access to community facilities, green spaces, etc. in the [95] . .
vicinity of the location? (Woodcraft et al., 2011)?
Are there in the public spaces glass canopies, small pavilions, or
Sol8 semi-outdoor spaces that could be created that would be usable in [73]
all but the worst weather? (Whyte, 1979)?
A trail should be sufficiently wide to afford multiple activities such
So19 as cycling, scooting, inline skating, running, pushing a baby stroller ~ [58]
or wheelchair, and walking (Cushing and Miller, 2019).
Legend:
Affordance Prospect- Personal Sense of Salt}togenic ggiil-ly 2;:;1 dly and
refuge space place design desi inclusive desi
esign inclusive design
Traffic
Table 12. The qualities associated with the subcategory “Traffic” compared with the filter.
Sources: Cushing and Miller (2019) [58], Initiative and Officials (2016) [65], Lund (2006) [121],
Madden (2000) [66], Mehta (2014) [4], Peyton (2019) [68], Purcher et al. (2010) [103], PPS (2015) [69],
Shaw (2016) [122], Whyte (1979) [73], Woodcraft et al. (2011) [95].
Quality Source[s] Filter Quality
Six Critical Theories Global Priorities
Is the public space inclusive and accessible? Is
Tl there the ability to enter and use the space? It [4,73]

means proximity and connectivity to other parts
of the city (Mehta, 2014; Whyte, 1979).
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Table 12. Cont.
Filter Qualit
Quality Source[s] Q y
Six Critical Theories Global Priorities
Do a variety of transportation options provide
Tr2 access to the place, including buses, trains, cars, [66]
and bicycles? (Madden, 2000)?
Is the planner aware that children and caregivers
Tr3 use transit most when it is frequent, reliable, [68]
accessible, and affordable? (Peyton, 2019)?
Use on-street markings or signage to visually
Trd reinforce the separation of areas for bicyclists and ~ [103]
motorists (Purcher et al., 2010).
Pedestrian-only streets must be well connected to
Tr5 collective transit, cycle routes, and walking paths ~ [65]
(Initiative and Officials, 2016).
People on bicycles and scooters often require
Te6 greater personal space bubbles because they are 58]
going faster and need to balance (Cushing and
Miller, 2019).
Are there accessible transportation options that
Te7 enable more people and vulnerable groups to [69]
participate fully in economic and social life?
(PPS, 2015)?
Place public transit stops along well-connected
T8 streets (Lund, 2006). [121]
Make links between bicycling and transit
9 (Purcher et al., 2010). [103]
Provide bicyclists with directions, distances, and
Tr10 times to various destinations on bikeways [103,122]
(Purcher et al., 2010; Shaw, 2016).
Is environmentally friendly transportation
Tell possible via foot and bicycle? Are pedestrian and [95]
bicycle networks well developed?
(Woodcraft et al., 2011)?
Legend:
Affordance Personal Sense of Salgtogemc Chl'ld-frlendly .Age fr.lendly fmd
space place design design inclusive design
Once we assigned qualities to each nine categories, we then assigned those qualities to
zones. Table 13 presents the qualities related to each zone.
Table 13. The qualities identified for each zone. Numbers correspond to Tables 4-12. The total
number of identified qualities is also presented with the calculated weighting factor for each zone.
Note: To facilitate text readability, the authors assign the following colors to the different tables for
each zone.
Ac Ar De MCP Pl Se Sen So Tr Tot‘a 1 Weighting
Qualities Factor
. 51012 61314 121213
Moving zone 1720 1258 257 12 135 1516 1415 124 123 35 0.029
Outdoor 1713 5710 12610
dining zone 1417 1467 46 1 167 112 112 18910 125 33 0.030
. 61618 129 252627
Parking zone 1922 14 1213 1 51415 2829 142324 341819 91011 31 0.032
. 3813 46 151718 231617 1112
Playing zone 1516 910 289 3 8910 19 20 1819 1314 136 34 0.029
Sitting zone 3172?’) 1234 123 12 123 12345 15224 1234 123 35 0.029
. 26 2678
Standing zone 11 14 1245 245 23 1456 56789 916 1567 134 34 0.029
- 3614 411 11 72122 81214 215
Waiting zone 2122 1213 1011 3 1213 2324 2022 1617 278 33 0.030




Sustainability 2024, 16, 8658

19 of 46

3.2. Using the Developed Method

Below (Tables 14-21), we will present the results of our site assessment on pedestrian-
only streets in Karlstad city center.

Table 14. This table shows an assessment of four steps for places to sit on pedestrian-only streets in

the centre of Karlstad. These are, as shown in the method part, 5a, 5b, 5¢, and 5d. The applicable

numbers for the qualities listed in column 5b for sitting zones S1-S15 are shown in Table Al of

Appendix A.

Step 5—Do
the Assessment.

5a—Define the Social
Zones of the Area.

5b—Check Which
Qualities Are Present
in Each Zone out of
35. See Table Al in

5c—Calculate the
Individual Weighting
Factor for Each Zone.

5d—Calculate the
Social Areas.

Appendix A.
0 The weighting factor is ﬁlgieiiirgzlaﬁigii;dlz}i]n
@ﬁ Area m? Number 0.029; se% Tab%e 13. factor for each ione &
Sitting zones equals social area.
S1 24 m? 10 10 x 0.029 =0.29 24 m? x 0.29 = 6.96
S2 75 m? 25 25 x 0.029 =0.73 75m? x 0.73 =54.75
S3 60 m? 19 19 x 0.029 = 0.55 60 m? x 0.55 =33
S4 16 m? 25 25 x 0.029 =0.73 16 m? x 0.73 =11.68
S5 15m? 26 26 x 0.029 = 0.754 15m? x 0.754 =11.31
S6 54 m? 27 27 x 0.029 =0.783 54 m? x 0.783 = 42.282
S7 7 m? 23 23 x 0.029 = 0.667 7 m? x 0.667 = 4.669
S8 5 m? 21 21 x 0.029 = 0.61 5m? x 0.61=3.1
S9 4m? 21 21 x 0.029 = 0.61 4m? x 0.61 =244
S10 7 m? 21 21 x 0.029 = 0.61 7m? x 0.61 =4.27
S11 4m? 23 23 x 0.029 = 0.667 4m? x 0.667 = 2.668
S12 12m? 10 10 x 0.029 = 0.29 12m? x 0.29 =348
S13 30 m? 31 31 x 0.029 = 0.899 30 m? x 0.899 = 26.97
S14 35 m? 30 30 x 0.029 = 0.87 35m? x 0.87 = 30.45
S15 10 m? 27 27 x 0.029 =0.783 10 m? x 0.783 =7.83
358 m? is the total area 245.'9 m? is the total
for sitting zones. SF)C.lal area for
sitting zones.
Table 15. This table shows four steps for assessing places to stand on pedestrian-only streets in the
center of Karlstad. These are 5a, 5b, 5¢, and 5d, as shown in the method part. Table A2 of Appendix A
displays the applicable numbers for the qualities listed in column 5b for standing zones ST1-ST5.
5b—Check Which
Step 5—Do 5a—Define the Social Qualities Are Present  Sc—Calculate the 5d—Calculate the

the Assessment.

Zones of the Area.

in Each Zone out of 34.

Individual Weighting

Social Areas.

N

Standing zones

0.029; see Table 13.

See Table A2 in Factor for Each Zone.

Appendix A.
Area multiplied by
E{ Area m2 Number The weighting factoris  individual weighting

factor for each zone
equals social area.
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Table 15. Cont.

Step 5—Do
the Assessment.

5a—Define the Social
Zones of the Area.

5b—Check Which
Qualities Are Present
in Each Zone out of 34.

5c—Calculate the
Individual Weighting

5d—Calculate the
Social Areas.

See Table A2 in Factor for Each Zone.
Appendix A.
ST1 24 m? 20 20 x 0.029 = 0.58 24 m? x 0.58 =13.92
ST2 16 m? 20 20 x 0.029 = 0.58 16 m? x 0.58 =9.28
ST3 18 m? 20 20 x 0.029 = 0.58 18 m? x 0.58 = 10.44
ST4 20 m? 23 23 x 0.029 = 0.667 20m? x 0.667 = 13.34
ST5 25 m? 14 14 x 0.029 = 0.406 25 m? x 0.406 = 10.15
2 .
103 m? is the total area 57'1.3 m? is the total
. social area for
for standing zones. .
standing zones.
Table 16. This table shows the assessment of four steps for outdoor dining places on pedestrian-only
streets in the center of Karlstad. These are 5a, 5b, 5¢, and 5d, as shown in the method part. Table A3
of Appendix A displays the applicable numbers for the qualities listed in column 5b for out-door
dining zones OD1-ODS.
5b—Check Which
Step 5—Do 5a—Define the Social Qualities Are Present Sc—Calcualte the 5d—Calculate the

the Assessment.

Zones of the Area.

in Each Zone out of 33.
See Table A3 of

Individual Weighting
Factor for Each Zone.

Social Areas.

Appendix A.
— Area multiplied by
G | e Number D e in8
- | zoneequals social area.

Outdoor dining zones
OD1 37.5m?2 23 23 x 0.03 = 0.69 37.5m? x 0.69 = 24
oD2 80 m? 26 26 x 0.03=0.78 80m? x 0.78 = 62.4
OoD3 100 m?2 30 30 x 0.03=0.9 100 m? x 0.9 = 90
OD4 110 m? 31 31 x 0.03=0.93 110 m? x 0.93 = 102.3
OD5 170 m? 21 21 x 0.03 =0.63 170 m? x 0.63 = 107.1
OD6 100 m? 26 26 x 0.03=0.78 100 m? x 0.78 =78
oD7 840 m?2 32 32 x 0.03=0.95 840 m? x 0.95 = 798
OD$ 150 m? 29 29 x 0.03 = 0.87 150 m? x 0.87 = 130.5

1587.5 m? is the total
area for outdoor
dining zones.

1392.3 m? is the total
social area for outdoor
dining zones.
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Table 17. This table shows four steps for assessing places for moving people on feet and wheels on
pedestrian-only streets in the center of Karlstad. These are 5a, 5b, 5¢, and 5d, as shown in the method
part. Table A4 of Appendix A displays the applicable numbers for the qualities listed in column 5b
for people moving on feet and wheels in zones M1-M15.

5b—Check Which

Step 5—Do
the Assessment.

5a—Define the Social
Zones of the Area.

Qualities Are Present
in Each Zone out of
35 Qualities. See

5c—Calcualte the
Individual Weighting

5d—Calculate the
Social Areas.

Factor for Each Zone.

Table A4 of
Appendix A.
ﬁ Area is multiplied by
_ Area m2 Number The weighting factor is  individual weighting factor
. 0.029; see Table 13. for each zone equals
Zones for moving ial
social area.
people on feet
and wheels
M1 480 m? 31 31 x 0.029 = 0.899 480 m? x 0.899 = 431.52
M2 625 m?2 31 31 x 0.029 = 0.899 625 m? x 0.899 = 561.875
M3 750 m? 31 31 x 0.029 = 0.899 750 m? x 0.899 = 674.25
M4 240 m? 32 32 x 0.029 =0.928 240 m2 x 0.928 =222.72
M5 510 m?2 32 32 x 0.029 =0.928 510 m? x 0.928 = 473.28
Meé 300 m? 32 32 x 0.029 =0.928 300 m?2 x 0.928 = 278.4
M7 150 m?2 32 32 x 0.029 =0.928 150 m2 x 0.928 =139.2
M9 150 m? 29 29 x 0.029 = 0.841 150 m? x 0.841 = 126.15
M10 300 m? 29 29 x 0.029 = 0.841 300 m? x 0.841 =252.3
Mi11 200 m?2 33 33 x 0.029 = 0.957 200 m? x 0.957 = 191.4
Mi12 120 m? 33 33 x 0.029 = 0.957 120 m? x 0.957 = 114.84
M13 100 m?2 33 33 x 0.029 = 0.957 100 m2 x 0.957 = 95.7
M15 450 m? 28 28 x 0.029 = 0.812 450 m? x 0.812 = 365.4
4375 m? is the total area 3927m? is the total social
for moving zones. area for moving zones.
Table 18. This table shows four steps for assessing places to play on pedestrian-only streets in the
center of Karlstad. These are 5a, 5b, 5¢, and 5d, as shown in the method part. Table A5 of Appendix A
displays the applicable numbers for the qualities listed in column 5b for playing zones PL1-PL5.
5b—Check Which
Qualities Are Present .
Step 5—Do 5a—Define the Social in Each Zone out of Sc—Calcualte the 5d—Calculate the

the Assessment.

Zones of the Area.

34 Qualities. See

Individual Weighting
Factor for Each Zone.

Social Areas.

Table A5 of
Appendix A.
Area multiplied by
The weighting factoris  individual weightin
2 g g g g
M Aream Number 0.029; see Table 13. factor for each zone
Zones for playing equals social area.
PL1 80 m? 25 25 x 0.029 = 0.725 80 m? x 0.725 = 58
PL2 80 m? 17 17 x 0.029 = 0.493 80 m? x 0.493 = 39.44
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Table 18. Cont.

Step 5—Do
the Assessment.

5a—Define the Social
Zones of the Area.

5b—Check Which
Qualities Are Present
in Each Zone out of
34 Qualities. See

5¢—Calcualte the
Individual Weighting
Factor for Each Zone.

5d—Calculate the
Social Areas.

Table A5 of
Appendix A.
PL3 150 m? 27 27 x 0.029 = 0.783 150 m? x 0.783 = 117.45
P14 300 m? 25 25 x 0.029 =0.725 300 m? x 0.725 =217.5
PL5 120 m? 30 30 x 0.029 = 0.87 120 m? x 0.87 = 104.4
2 .
730 m? is the total area 536.' 79 m”is the total
for plaving zones social area for
playing : playing zones.
Table 19. This table shows four steps for assessing places for bus, taxi, and tramway waiting places
on pedestrian-only streets in the center of Karlstad. These are 5a, 5b, 5¢, and 5d, as shown in the
method part. Table A6 of Appendix A displays the applicable numbers for the qualities listed in
column 7b for the bus, taxi, and tramway waiting zones W1-W2.
5b—Check Which
Step 5—Do 5a—Define the Social Qualities Are Present in 5c—Calcualte the 5d—Calculate the
Each Zone out of

the Assessment.

Zones of the Area.

33 Qualities. See

Individual Weighting
Factor for Each Zone.

Social Areas.

Table A6 of Appendix A.
0
& Area multiplied by
_ji: A 2 Number The weighting factor is individual weighting
= ream 0.03; see Table 13. factor for each zone
Bus, taxi, and tramway equals social area.
waiting zones
w1 100 m? 26 26 x 0.03=0.78 100 m? x 0.78 = 78
w2 240 m? 26 26 x 0.03=0.78 240 m? x 0.78 = 187.2
340 m? is the total area for 265.2 m? is the total social
waiting zones. area for waiting zones.
Table 20. This table shows four steps for assessing places for bicycle tracks and parking places on
pedestrian-only streets in the center of Karlstad. These are 5a, 5b, 5¢, and 5d, as shown in the method
part. Table A7 of Appendix A displays the applicable numbers for the qualities listed in column 5b
for bicycle tracks and parking zones TR1-TR3 and P1-P16.
5b—Check Which
Step 5—Do 5a—Define the Social Qualities Are Present in Sc—Calcualte the 5d—Calculate the
Each Zone out of

the Assessment.

Zones of the Area.

31 Qualities. See

Individual Weighting
Factor for Each Zone.

Social Areas.

Table A7of Appendix A.
@ ‘ Area multiplied by
C The weighting factor is individual weightin
2 ghting ghting
[ Area m Number 0.032; see Table 13. factor for each zone

Bicycle track and equals social area.
parking zones
Tr1+P1+P2+P3+ P4+ 520 +40+12+16 + 17 + _ 2 _
P5 + P6 + P7 16 + 24 + 6 = 651 m?2 27 27 x 0.032 = 0.864 651 m* x 0.864 = 562.464
Tr2 + P8 + P9 90 +32+16+32=170m? 27 27 x 0.032 = 0.864 170 m? x 0.864 = 146.88
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Table 20. Cont.

Step 5—Do
the Assessment.

5a—Define the Social
Zones of the Area.

5b—Check Which
Qualities Are Present in
Each Zone out of

31 Qualities. See

5c—Calcualte the
Individual Weighting
Factor for Each Zone.

5d—Calculate the
Social Areas.

Table A7of Appendix A.
Tr3+ P10 + P11 150 + 32 + 48 = 496 m? 27 27 x 0.032 = 0.864 496 m? x 0.864 = 428.544
Tr4 + P12 + P13 + P14 + 750 + 55 + 7+20 + 55 + _ 5 _
P15 + P16 20 = 907 m2 28 28 x 0.032 = 0.896 907 m~ x 0.896 = 812.672
Tr5 + P17 + P18 + P19 450 + 80 +15 +45=590m? 27 27 x 0.032 = 0.864 590 m? x 0.864 = 509.76

2814 m? is the total area
for bicycle track and
parking zones.

2460.32 m? is the total
social area for bicycle track
and parking zones.

Table 21. This table shows the social and actual areas for each of the seven zones, along with the

social space ratio calculation.

7e—.Calculate the The Areas for All The Social Areas for The. Social Space
Social Space S 7z AlLS 7z Ratio for Each
Ratio even £ones even £ones Zone Individually
| 358 m? = Total area for ~ 245.9 m? = Total social 0.010
. sitting zones area for sitting zones '
|
‘ 103 m? = Total area for ~ 57.13 m? = Total social 0.002
| standing zones area for standing zones ’
|
| 1587.5 m? = Total area 1392.3 m? = Total social
- for outdoor area for outdoor 0.060 The total social area for
L ‘ dining zones dining zones all seven zones is
‘ 8885 m2. The public
space has a total area of
| 4375 m? = Total area for 3927 m? = Total social 0.168 23,357 m2.
moving zones area for moving zones ’ If we divide 8885 m?
' over 23,357 m2. The
‘ 5 ] ¢ 9 1 social result will be 0.38
730 m = Total area for  536.79 m~ = Tota social 353 So the social space ratio
playing zones area for playing zones for Karlstad’s
pedestrian-only streets
340 m? = Total area for ~ 265.2 m? = Total social 0.011 is 0.38
__Ca; - waiting zones area for waiting zones '
2 _
‘ 2814 m? = Total area for §§(612113 ir?a f;:[?itjl e
bicycle track and D1y 0.105
ﬁ) . track and parking
. parking zones Zones
8884.68 m? = Total
The total area 10,307.5 areas for all social area for all seven  0.38

seven zones

zones

Table 21 shows the social space ratio calculation for Karlstad’s pedestrian-only streets,
which is equal to 0.38 of the total social space.

3.3. Eight Quality-Control Tools for the Assessment of the Public Space’s Strengths

and Weaknesses

In this study, eight quality-control tools have been created: one for calculating col-
lectively the weighting factor for all public spaces activities to examine the public space’s
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strengths and weaknesses, as illustrated in Figure 3; the other seven to calculate the weight-

ing factor for individual public space activity to examine its strengths and weaknesses.

Identified zones and qualities

Ideniified qualities: 35

Identified qualties: 34

Weighting

Moving zones Playing zones Waiting zones

Waiting zones

Idenified qualties: 35

ishiing 0.029 ightng ity Weighting

Parking zones

Idenfified qualifies: 31 Waeighfing
Factor/quality: 0,032

o'

Playing zones

Sitting zones
3 2
08

s standing zones

0.4

. @
0

Outdoor
dining zones

i

Moving zones

Figure 3. This figure shows a quality-control tool with its seven distinct social zones to examine the
public space’s strengths and weaknesses collectively. Source: the authors. Read below how to use

the diagram.

3.4. Using the Diagram

1.  Take note of every quality present on the site in each of the corresponding filters, then
determine a weighting factor for each category. Every category will have a unique

weighting factor.

2. Intheradar diagram, place a point on the appropriate axes to represent the weighting factor.
3. Create a line connecting the spots, then fill in the resulting space.

This will provide the public space’s strengths and weaknesses in relation to its seven
distinct social zones with a clear visual representation, providing a chance for further
research and development. See Figure 4.

&

Sitting zones
1
s o, ‘
08 087
= - ~
o > Standi
.: 8 7 0.6 . inding zones
0.4 0 .8 1
02 ; .
. 4 ~
7 0.87%
Walting zones 0 % 5 7 \i ) g gil:ltiﬂ:zgnes
\ 2
\\\ //,-'
e 071
063 e
Playing zones Moving zones

Figure 4. This figure shows an example of a collective assessment (all activities) of the public space’s
strengths and weaknesses using quality-control tools. Source: the authors.
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3.5. Using the Diagrams

Each zones qualities are divided into nine subcategories. They are as follows: accessi-
bility; architecture and aesthetics; development; places to meet; maintenance, control and
programming; security; senses and experience; social infrastructure; and traffic. A radar
diagram with all the subcategories is shown for each category. The researcher can assess
the proportion of attained qualities for each subcategory to fill in this diagram. Plotting the
percentages into the radar diagram is then possible. This will give each zone’s strengths
and weaknesses a clear visual representation, providing a chance for further investigation

and development. See Figure 5.
{1
=

“ Accessibility L
1
S =
08 0.80 Architecture &
Traffic i “ aesthetics
0.75_,,_..,--""' 0.6 "Ry

{fg‘g *’ 0.4 \.

i\ 0.2 \
Devel t
Social ,.\9.70 0,70 evelopmen
% .. 0 ? bl
._\\ /)_.' / \ -.I.I
0.50 04s ‘*&
\\ I.'I / il
) N (4
Senses & \--.\___\ / Maintenance,
experience 0.60 e ,u" Control, and
S| Programming
0.85

Places to meet

Figure 5. This figure shows an example of an individual assessment (one activity) of the public

space’s strengths and weaknesses using quality-control tools. Source: the authors.

3.6. The Advantage of a Radar Diagram

Once we have assessed the site and placed the category weighting factors on the
appropriate axes in a radar diagram, we draw lines between the spots to form an area.
This section is specific to the evaluated area and identifies its strengths and weaknesses.
The empty white spaces not occupied by that area represent the site’s potential for im-
provement. An ideal assignment would complete the entire diagram. A higher weighting
factor (the sites imposition of many qualities) encourage both vitality and social contact
across all activities in the public place or in any activity, The opposite is true with a lower

weighting factor.
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4. Discussion

This study’s findings, which address public spaces in a broader and more specific
context, are based on an important process. The first objective was more broadly focused,
and several areas around the world, including some city centers, were considered. This
means that we extracted from multiple contexts the optimal qualities for public spaces that
attract a large number of individuals. The second objective of this study was to provide a
broad overview; therefore, we conducted empirical research on a specific location within
Karlstad’s center to demonstrate the practical application of this method for assessing
the carrying capacity of urban public spaces. The results of the third objective aim to
concentrate on the urban centers of small Swedish and Nordic cities.

William H. Whyte’s book, The Social Life of Small Urban Spaces, found a rough cor-
relation between the size of public spaces and their utilization, showing that popular
public places have more space for social activity than less popular ones. The absence of
qualitative characteristics, however, makes this link weak. Therefore, the authors of this
study investigated weighting the quality in terms of points to better match, for instance,
the association between popularity and usable spaces. Based on a quality point system,
theories and practices backed up by real-world data helped the authors figure out the
weighting factors and effective social areas (sociable areas) for seven public space activities,
using Karlstad’s pedestrian-only streets as a model. This approach is considered a crucial
addition to improving the quality of public spaces. Thus, the main methodologies in this
study were both a qualitative and a quantitative approach.

We should note that the qualities that improve public places’ vitality were the main
focus of this study. We approached this from the perspective of social sustainability. Our
approach differs from what Whyte, Gehl, Appleyard, Oldenburg, and even Kevin Lynch
did in their research. Indeed, we drew inspiration from their research, yet we forged our
own path. Our research is based on the idea that increasing the number of individuals in the
area leads to a proportional increase in social contact. In this context, we classify welcoming
environments as social spaces. By dividing the total number of high-quality social spaces by
the whole area, we can calculate a ratio of these places. This method enables a quantitative
evaluation of urban places in relation to their ability to facilitate social activities, which has
previously been a qualitative and subjective aspect of urban planning.

The real implementation of this method was in quantifying the carrying capacity of
Karlstad’s pedestrian-only streets’ social space ratio, which shows a value of 0.38. While all
seven zones provide desirable qualities, the authors acknowledge that the level of social
contact will vary in each zone. For instance, zones designed for sitting, outside dining,
standing, and playing will facilitate more social interaction compared to zones intended for
moving, waiting, and bicycle track and parking zones. This necessitates further research
to determine the precise weighting factor value for each zone by employing appropriate
methods and conducting additional field observations. This study supports future research
because it reveals the social space ratio for each zone individually as well (see Table 21).

The crucial questions are as follows: Is this 0.38 social space ratio regarded as excellent
or poor? How can we assess its value? Do public spaces have any literary significance or
value that we can identify with? How do cultural, climate, and social differences affect
this value? The answers are negative, as there has been no prior attempt to determine
the optimal value of a social space ratio. Thus, it makes sense to establish a method for
estimating the carrying capacity of urban public spaces.

Furthermore, this study developed eight quality-control measures to assess the pos-
itive and negative aspects of the public space as a whole, as well as each activity zone
separately. To be clear, the goal is to evaluate the effectiveness of the weighting factors.
A higher weighting factor, signifying the site’s imposition of several qualities, fosters
vitality and social interaction in all activities conducted within the public space or any
other activity. A lower weighting factor, on the other hand, has the opposite effect. See
Figures 3 and 6-12 for more information about how to use these eight quality-control tools.
In other words, these tangible tools for urban planners and municipal authorities allow for
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Accessibility

Architecture
& aesthetics

Development

Senses &
experience

Social
infrastructure

Traffic

an objective evaluation of public spaces’ designs and their effectiveness in promoting social
interaction. This contributes to more informed decision-making in urban development and

revitalization efforts.

Identified qualities: 35

) Weighting factor/quality: 0,029
Moving zone

Did the designer provide a sidewalk with enough room for several
people to walk side-by-side?

Are there at least 1 path of travel for the physically disabled to
major portions of primary space with a minimum width of 1,5
meter.

Is it clear how to move through space without illogical detours?

Provide accessibility ramps and tactile paving to assist the visually
impaired.

Create Paths that are smooth, sufficiently wide, and that have curb
cuts and turning radii adequate for a wheelchair or walker.

Total sum Accessibility

Are there any pleasant sensory mmulu puuwod hom the space
like other people and d
shop windows, signs, trees, and den:ny and vundy of form,
texture, and color of shrubs and plants.
Does public space give community members sense of place?
"Place identity™ shapes a person's sense of self, and their
perception of their community and its history, its social life, and
how they see themselves.
Is ﬂnn a nnu M the place possesses a varied and mixed
including old and newly constructed
buildings, adding to a place’s id-mily
A multi-use trail should: provide benches or platforms for people to
safely sit on the side to watch others or simply rest; incorporate
good sight lines at corners and intersections.

Total sum Architecture & aesthetics

Is the publlc space ‘flexible and ambiguous'—ever changing to
the and beh of its users.

Are public spaces suitable to serve as a community’s main

gathering place and as a focal point of a neighborhood's distinct

social activities?

Has the environment the ability to satisfy special needs to gather,

display, express, discuss, debate, demand and protest.

Minimum clear paths should be maintained to allow emergency
wvehicle access.

Total sum Security

Have the spaces a high level of spatial quality and sensory
complexity that make them pleasurable. Can people orient and
navigate the city.

Are there any pl sensory or stimuli d
from the environment—from lights, sounds, smells, touches,
colors, shapes, patterns and textures of the natural and man-made
fixed, semi-fixed and movable elements.

Does the environmental factors :uppon ou'doov udhmks in public
spaces like, fortabl

temperature, sunlight, shade and wind.

Do the streets incorporate shade trees, plants, and green spaces
that bute to the bility of the

Smlsfy the wbllc space the basic physiological needs, including
| comfort, p ion from the natural elements and
the provision of shelter.
D-H—Mdﬂlmlﬁmwumhmm
physical activity, social safe
mw.n options, and cleaner air—all of which improve
emofional well-being and can help prevent mental health issues?

Total sum Senses & experience

Is the public S.Iﬂ wppom activities that are symbelically and

duals or groups, and supports
wdulﬂiny
Has the environment the ability to satisfy basic needs for
L eating, and so on.

Can public spaces meet basic needs? They Include public toilets,
dining facilities, and seoting areas. As a result, people will stay
longer and use the place more.

Total sum Social Infrastructure

Is the planner aware that children and caregivers use fransit most
when it is F reliable, and dable? Are they
designed to meet their needs?

Figure 6. This figure shows a quality-control tool for analysing the strengths and weaknesses of the
movement zone in a public space. The nine subcategories with relevant qualities are displayed by the

Maintenance,
Control, and

Total sum Development
Are public spaces ly, such as cl
renovation, and aesthetics, Non other actions, such as event
planning.
Dld different events in public spcc. have programming: stage

Programming 4 decorations? and art exhi R
Total sum Maintenance & control
lable ph | ch that can bute to comfort in

Places to
meet

Security

77 N\
A N

Social
infrastructure

publlc spoeu mcludo sitting space, other street furniture and
! Ik width, trees, shade and
shelter, a high degree of articulation with nooks, corners, small

backs in ad| walls, and land! ! such as ledges
and planters, among others.
Does the public space fi ly offer unique such as

historical sites, architecture, music, trails, outdoor recreation,
hopping, dining, and lodging that attract visitors?

Did the designer create areas where families can relax and enjoy a
restful break in tiny pockets of space? Children and caregivers can
benefit from these places to pause, sit, and stay.

Total sum Places fo meet

Are there in the public space the pnunco of litter, graffiti,
dalism and poorly maintai these p:

making places appear unsafe.

Does the area, for example, have both residents, shops, and

offices at all hours of the day?

Does the lighting provide safety at night and a good atmosphere?

Is the public space comfortable, pleasant, well-lit, and feel safe to
walk through even on a winter night?

Is the public space an inclusive and accessible, is there the ability

to reach the space and to enter and use it. ! means proximity and

connectivity to other parts of the city.

Do a variety of transportation opfions provide access fo the place,

including buses, trains, cars, and bicycles?
Percentuge of achieved Traffic qualities

Accessibility

£
os Architecture &

Trafhie aesthetics

04

or
Development
°
\Y
.
Maintenance,
Control, and
Programming
Security
1)
A
7,
L

tool. Ar, PI, So, AC, Tr, Se, Sen, De, Mcp. Source: the authors.
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—— Identified qualities: 33
Q— Weighting factor/quality: 0,030 Total sum Development
Oullilwrdinim;xom Ars public spaces maintained iy, such as ok
ding and distinctis g/ are key, as is Mas - i
o and v, and hluclwuﬁuq.udulu-
Is wmummmmu# Programming
enhance or limit personal mobility when welking, siting in a Fotel sem Nisisnamc & contee)
wheelchair, o1 pushing o stroller?
bﬂkl:muhmhlbhhpdkul-—* po Ty 1oa istics that can ikt combeitla
Accessibility ~ fepardless of oge, gender, Income, or ethnicity? p-bl:qu-hdudu-qmm furniture and
For example, leaving o space for @ wheelchair seating and \ll;.':l-.lhin-l
g people in con easily access any features or -Hd...ul-l-ﬂuwluuh.uu-l,-dl
viewing platforms. walls, and | I such as ledges
Provide accessibility ramps and tactile paving te assist the visvally .um..mm
Total sum Accessibility
- Are there af least 5 percent of the seating spaces have backrests
—— lmnhl—u mﬂmsm available in the public space for the benefit of the handicapped
like other people and ‘ itding F and p
Mmmmul“yulwdm
texturs, and color of shrubs and
u-mmw-ud-n--uﬂm-f maﬁ.-—nmdu.ﬁmhmﬂ-n
strong image in any given observer ‘imageability’. Most ibk i
evoking a - e - 1o have o or is the noise oo loud?
create o coherent impression. “it is that shape, color, or
PR wre wﬂmb-ﬁdmﬂm ook o P e el
& aesthetics  envirenment™,
Has the space o sense of enclosure, this mean it has o room-like Are there the public space o presence of stores and other non-
quality that evokes the feelings of being ‘inside’ the space as residential properties.
distinct brom being outside it As @ result of activity and pedestrian traffic all day, every week,
The unique sense of place should also be reinforced through and all year long, streets with more regular eyes on the streets
framed views of the surreundings, references to the historic and provide us with safety,
contemporary cultural context, and design themes. = Are there in city streets the presence of stores, bar, restaurants and
Total sum Architeciore & oestbetfcs Security other third places’ as basic components of surveillence and safety.
Does the public space feel safe, playful, and lovable, os well s
triggering comfert and o sense of homeliness.
i Do public spaces ottradt differunt kinds of people ot different times, Refuge means providing comforting and ing spaces for
evelopment  making them livelier? retreat, which might mean cory olcoves and corners that provide
comfortable spaces 1o safely observe others.
Total Do a variety of jportation options provide access to the place,
e Sonhy including buses, trains, cars, and bicycles?
" " — Pedestrian-only streets must be well connected to collective transit,
Are there any or stimuli p puthe
mummmmmm ercid suie, aud velking
shapes, patterns and textures of the natural and man-made fixed, Total 1um Troffic
Dose the envirenmantal fuctors support sutdoor adiivities in public Outdosr dining 2ane - Weighting facter:
spaces like, comfortable microclimatic conditions, Including
temperature, sunlight, shade and wind.
m.ﬂewnﬁumﬂnﬂ:w”“no
safe and enjoyabl 7 M they are
mﬂﬁhdh
Senses & uhmdh;ﬁ“mﬂ
i munm...-um tologieal neads, Includi
from the natural elements and
the provision of shelter.
Maximize biophilia tions by it views of and
mmmumwmmﬂm
insects, fish and animals ore visible from wolkwaoys and windows),
and focusing on natural light, vegetation, living wells, naturel
textures, and materials.
Total sum Sentes & experionce
hlhﬂ*mﬂ#hd“l.l
stories, and
mummm
Can public spaces serve os places for social interaction and social
i caphtal bullding?
Social Are public spaces have a square with ample opportunities for food
infrastructure  and drink?
Is thete access to basic social infrastructure in the vicinity of the
loeation? (e.q., shops, gyms, community fucilities, and green
Totol tum Social Infrontructure.
Is the public spoce an inclusive and occessible, is there the ability 1o
Traffic reach the space and to enter and use it. i means proximity and

connaectivity to other parts of the city.

Figure 7. This figure shows a quality-control tool for analysing the strengths and weaknesses of the
outdoor dining zone in a public space. The nine subcategories with relevant qualities are displayed
by the tool. Ar, PI, So, AC, Tr, Se, Sen, De, Mcp. Source: the authors.
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Identified qualities: 31
Weighting factor/quality: 0,032

fi

Is the location avallable? Are there physical elements that limit the

site’s accessibility?

Did the planner understand that well-designed cycling natworks
offer independence 1o young people and allow Families 1o enjoy
more freedom?

Was the planner aware that in cities where cycling is o sofe and
attractive way to travel, it serves the needs of children.
mmmmﬂnﬂﬂuumdc
wayfinding sy targeted to ped and bi
mm-w-—umﬂ*m
showing a map and the distance, time, route, and calories burned
to the nearest or next transit stop.

Accessibility

Total sum Accessibility

Are there any pleasant sensory stimuli perceived from the space
like other people and activities, building features and personalized
shop windows, signs, trees, and density and variety of form,
texture, and colour of shrubs and plants.

Is there o sense that the place possesses a varied and mixed
architectural , including old and newly constructed
buildings, to a place's identity.

Did the designer take into account textures, materials, paving,
color, lighting, wayfinding, and interactive elements?

Trail surfaces should also be appropriate for the intended uses.
Total sum Architecture & oesthelics

Architecture
& aesthetics

Are there in the public space small local businesses or informal
community-gathering places and are what termed ‘third places, are
M:‘hmMM storefronts, alleys,
parks and so on.

Development o ide adequats facilitias for bicyclists o park along thais rovte oF
ot a final destination.

Total sum Development

Are there in the public space glass canopies or small pavilions,
semi-outdoor spaces could be created that would be usable in all
but the worst weather.
Has the designer provided areas where kids or adults can pause,
rest, change, socialize, distract, or calm down.
mwwmmmmmmm

dining facilities, and seating areas. As a result, people will stay
longer and use the place more.
nmmummum-m-mué
as cycling, scooting, inline skating, running, pushing stroller
or wheelchair, and walking.

Total sum Social infrastructure

Make links between bicycling and transit.

On bik P T 7 Timse blenreli

signposts pr with
mmmmumm
Is environmentally friendly fransport made possible via foot and
bicycle? Are pedestrian and bicycle networks well developed?
Total sum Traffic

Traffic

Maintenance,
Control, and
Programming

Are public spaces maintained properly, such as cleaning,
renovation, and cesthatics, before other actions, such as event

Total sum Maintenance & control

Mﬁp&lpnm-l-nlqumuubu
I sites, musie, trails, outdoor recreation,
shopping, dining, entertainment, and lodging that oftract visitors?
Does the designer provide well-lit, invifing building edges, resting
MWM“MM!&M socializing, and

bhmh*ﬂhhmﬂhmﬁmm
events? (e.g. squares, parks, wide sidewalks)

Total sum Places fo meet

Where conditions warrant, separate bikeways and vehicular traffic
lanes with physical demarcations.

Pay special attention 1o the freatment of bikeways af intersections
ummmummmhmum
petential visibility issues and turning conflicts.

Avoid petential conflicts between cyclists and opening car doors—
for example, by widening parking lanes where appropriate.
Provide exterior lighting along streets and outdoor paths.

Designate bicycle-specific crossings and signals to organize the
movements of pedestrians, cyclists, and motorists at busy

Total sum Security

Have the spaces o high level of spatial quality and sensory

complexity that make them pleasurable. Can people orient and

navigate the city.

Do the streets incorporate shade trees, plants, -dgun!—-l
inability of the envi

that contribute to the

Figure 8. This figure shows a quality-control tool for analysing the strengths and weaknesses of the
parking zone in a public space. The nine subcategories with relevant qualities are displayed by the
tool. Ar, PI, So, AC, Tr, Se, Sen, De, Mcp. Source: the authors.
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Figure 9. This figure shows a quality-control tool for analysing the strengths and weaknesses of the

playing zone in a public space. The nine subcategories with relevant qualities are displayed by the
tool. Ar, PI, So, AC, Tr, Se, Sen, De, Mcp. Source: the authors.
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Mpﬂksnﬂnﬂﬂwwmhm

il Identified qualities: 35 music festivel =
@ Weighting factor/quality: 0,029 Pusyle """"' J -
Siting zone Imwhﬂmwhmmd”m
Is the space accessible? Is there any physicol element that might street.
enhance or limit personal mobility when walking, sitting in a Py
wheelchair, or pushing a stroller? Development
How accessible the space is to varying individuals and groups - ) S
nd how well their various activities and behaviors public spaces
:tllﬂ. * gt M.!ﬂin,n‘.u“n H-ndm.ﬂm m:ﬁum
Accessibility Maintenance, Planning.

Architecture
& aesthetics

Does the space function for people of all ages and abilities?
Provide parking for people with disabilities.

Did different events in public space have programming: stage

Eontml.and performances and art exhibitions to activities, seating, and

Wlﬁl-wu-m!&ldn:p&m!nsﬁu?hllﬂm Total sum Mok a :
Total sum Accessibifity

Are there any pl ' y stimuli perceiy ‘lmnlhm Available ph | f that can contribute to comfort in

hmmaﬂm ilding featy ﬁkwmwhw““mlu‘

sbpﬁnﬁwdnmm-ﬂqudmrdhm Ik width, trees, shade and

texture, and color of shrubs and plants.
hhnmhh*ﬁm-mﬂ-ﬂlﬂ

i g old and newly constructed
hnlllln.s,-“kquuphnam
Dose the physical elements in the spaces related to the size of our
bodies and bedy parts? Spaces achieve human scale by way of
the size, texture and patterns of the materials and elements that
make up the floor, vertical edges and any overhead elements as
well as any fixed or movable elements,
Has the space a sense of enclosure, this mean it has a room-like
quality that evokes the feelings of being ‘inside’ the space as
distinet from being outside it.

Total sum Architecture & aesthefics

Can public spaces provide o space for protests and activism,

m-mmamwmmwm

sethacks in adjacent walls, and landscape elements such as

ledges and planters, among others.

Are there at least 50 percent of movable seating or chairs of the
Places to meet otal required in the sitting zones. The chair should have a back,

and it is comfortable; more so, if it has an armrest as well.

Did the designer create arcas where families con relax and enjoy

a restful break in tiny pockets of space? Children and caregivers
can benefit from these places o pause, sit, and stay.

Do the sitting zones create hiding places nor obstruct visibility or
overview?

Is it safe to sit without feor of being hit by a cor or @ bike?

where people can engage, collaborate, and fulfill their democratic Security Did you perceive the public 5 to be a safe place to sit both
Development and civic rights? day and night? s
1s the public space ‘flexible and ging to Does the public space feel safe, playful, and lovable, as well
mmm--ﬂu—mdh-m triggering comfort and a sense of homeliness. i
Refuge means providing comforting and g spaces for Social Infrastructure
retreat, which might mean coxy al and that provid —
comfortable spaces to safely observe others.
Is the public space an inclusive and accessible, is there the ability
Total sum Securily to reach the space and to enter and use it. It means proximity and
Mhﬂmdlﬁm
Are there any ph P or stimuli perceived Do a variaty of tn t ide access to the place,
i tha e ds, smells, h Traffic Wﬂhlﬂ.mﬂl‘-'ﬂm
colors, sh of the | and man- Is the planner aware that children and caregivers use transit most
made fixed, semi-fixed and movable elements. when it is freq liabl ible, and offordable? Are they
Dioss the anik 1 Factors supp sdoor activities in designed 1o meet thelr needs?
public spaces like, comfortable microclimatic conditions, including Total sum Traffic

Senses &
experience

infrastructure

temperature, sunlight, shade and wind.
Mmﬁhhw“:wfunm%ummm
g, climbing, balancing, swinging, and other
mnm-ﬁmuﬂmﬂh
Are there in the public space trees which are related much more
Mhﬂh.lpmlhnlqulymﬂ-inmﬂiun
satisfying enclosure; people feel cuddled, protected-very much as
they do under the awning of a tree.
In the public space, are the sittings socially comfortable. This
means choice: sitting up front, in back, o the side, in the sun, in
the shade, in groups, off alone.
Maximize biophilia tions by including views of and
interactions with animals and nature (for example, ensuring
hd-.m M-ﬂm&uhmvhlihkmmwud
). and fecusing on | light, vegetation, living walls,
i Ao

Total sum Semes & experience

u.m«nmmumwmm

g social stories, and
mmmmw
mhmmmmumm..mm
h g, eating, and so on.
Mhhwmmmuuﬂhmmn.
rest, change, socialize, distradt, or calm down.
Can public spaces meet basic needs? They include public toilets,
dining facilities, and seating areas. As a result, people will stay

longer and use the place more,

Figure 10. This figure shows a quality-control tool for analysing the strengths and weaknesses of the
sitting zone in a public space. The nine subcategories with relevant qualities are displayed by the
tool. Ar, PI, So, AC, Tx, Se, Sen, De, Mcp. Source: the authors.
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Identified qualities: 34
Weighting factor/quality: 0,029

Make sidewalk widths consistent with their use.

1s the location available? Are there physical elements that limit the
site’s accessibility?

Does the space function for people of all ages and abilities?

Wmmlnpm:mhmwmmiq stage

and art exhibitions te activities, seating, and

Control, and  decorations?

Programming

Total sum Maintenance & confrol

i e Wi N ket b
pﬂkmlndu‘cslﬂinulpnu dhidudﬁlmlluncnd
ysical artefact Ik width, trees, shade and

Accessibility hehter, o high degree of articulation with nooks, 0
For example, leaving a space for o wheelchair seating and . - - RSTI Ny, S
ensuring paople in wheslchairs can easily accass any features or setbacks in adjacent walls, and landscape elements such as
viewing platforms. ledges and planters, among others.

i Places to Does the place have details that make it possible 1o stop and lean
sum Accessibility mast against? (e.g. bus shelters, benches, facades, frees, niches, or
ledges)
Are there any pleasant sensory stimull perceived from the space Does the public space frequently offer unique amenities, such as
like other people and activities, building features and personalized historical sites, archi @, music, trails, outdoor recreation,
shop windows, signs, trees, and density and variety of form, ing, dining, nt, and lodging that atfract visitors?
texture, and colour of shrubs and plants. oo S
Does public space give community members sense of place? -
'ﬂluuwm-nmutmna!ull and their
of their y and its history, its social life, and Are there in the public space the presence of litter, graffiti,
Architecture Iwwlbwmhmdm vandalism and poorly maintained buildi P
& aesthetics Ilhumuhﬂnﬂmmmcmh‘ulﬂm making places appear unsafe.
hit typology, including old and newly constructed As a result of adlivity and pedestrian traffic all day, every week,
buildings, adding to a place’s identity. and all year long, sireets with more regular eyes on the streets
Has the space a sense of enclosure, this mean it has a room-like provide us with safety.
quality that evokes the feelings of being ‘inside’ the space as 2 traffic
distinet from baing outside it Security NN SRR Apes Bl ot
i & Is the lighting safe at night and aesthetically pleasing?
means p g forting and ing spaces for
retreat, which might mean cozy al and that provids
Is the public space ‘flexible and ambiguous'—ever changing to comfortable spaces to safely observe others.
accommodate the activities and behaviors of its users.
Do public spaces attraci different kinds of people at different times, Total sum Secuiy
Development making them livelier?
Has the environment the ability to satisfy special needs 1o gather, Dmlbcpluclhﬂvidﬂwlhlhlmhllpeulﬂllonepcndhcn
lisplay, exp di debate, d d and protest gainst? (e.g. bus shel des, trees, niches, or
Development ledges)
Total som Senses & Are there places in public spaces with spacious awnings that trap
experience w-mlhnndpu\rﬁllﬂuhlmmllunin?
Upgrad i including daily : " ing and p --. Dose the | factors door acfivities in
maintenance of physical facilities. o ity policing public spaces like, comforiable mlﬂndlmﬂknmﬂﬁ.nl including
g temperature, sunlight, shade and wind.
Are the designs of the places stimulating i jons |
(diverse) people?
Maximize biophilia by including views of and
Iinteractions with animals and nature (for example, ensuring birds, =)
insects, fish and animals are visible from walkways and
vindows), and F g on I light, vegetation, living walls,
atural , and I 2
In the design of parks and playgrounds, create a variety of o8 Architecture &
climate environments to facilitate activity in different seasons and Traffic sesthetics
weather conditions. 06
Total sum Senses & experience - P
'} (4’ C.1 ™=
& § f_;:’r'{ 1.'4:.)
u-mmmummmﬂwmu- ) i o bl
stories, and Development
hhloqtlulﬂuhpnpllw
Is the public space supports activities that are symbeolically and e
urally ingtul o individvals or groups, op )
: Hﬂaﬂ:::vhnnmll!lndﬂllyhmhgmdllndm Q"
infrastructure . .4 adjacent fo it by busi and other uses that make the
environment useful. 2
Did the designer provide enough space for conversation and play Malatonaincs,
on sidewalks? Control, end
Total sum Social Infrastructure
— Places to meet
hlhplnnmmﬂllld l:hl.ldnn and caregivers use transit most @ AY &5
when it is f ible, and affordable? Are they [ WA ) ‘J
designed fo meet their needs? $ /4
Is the public space an inclusive and accessible, is there the ability C>~ |

Traffic to reach the space and to enter and use it. It means proximity and
Mheﬂmumdmm
Use on-street markings or signage to Ily reinforce the

paration of arsas for bicyclists and motori

Figure 11. This figure shows a quality-control tool for analysing the strengths and weaknesses of the
standing zone in a public space. The nine subcategories with relevant qualities are displayed by the
tool. Ar, PI, So, AC, Tr, Se, Sen, De, Mcp. Source: the authors.
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Waiting zone
Does the public space puvldcqwl access htumpollnlkm and

spaces, as well as more aut Y

wvulnerable groups?

Is the location available? Are there physical elements that limit the
site’s accessibility?

hluunph leaving o space for a wheelchair seating and

le in wheelchairs can easily access any features or

g peop

viewing platforms.
Locate buildings and buildi
utdclengiluulmldﬂs.
Provide signage at buildings, transit stops, and major intersections
showing a map and the distance, time, route, and calories burned
to the nearest or next transit stop.

Accessibility

near public transit stops

Total sum Accessibility

Has the space a sense of enclosure, this meon it has o room-like
quality that evokes the feelings of being ‘inside’ the space as

distinet from being outside it.
mw . Id i P MI o | h. o s
i ini ting: anmllulllngl,ll'nn'l

g g walls, pl
and sculptures.
pillars do not block a seated view of

Architecture  Consider prospect and
e =

:: an arriving bus and integrat , 50
& aesthetics  pj,cy the bath of travel.

Refuge can be enh d for older peop
(arm rests and higher seats), while dl'n-l visunl dlwlmn d
uﬂwuwmm P

sensory di

Total sum Architecture & oesthetics

Did the planner realize other elements, such as public toilets,

&hﬂdngbunmm.nudwkn,mhmwingwdlum
f and ge kids and givers to spend time on

urban streets?

s the planner aware that kids and their caregivers need bus stops.

or stations with fun activities. Waiting for a bus or train can be

extend
for blind

Smmlliglin 9 Y
L2 a M

plwbundbﬂnkh!-nuﬂv‘lqliu

Itlcndnllslnlwldulhiand places to rest uunllnlnlplng
users to maintain their k ide o sense of p | space
Mmmhsyﬂudpnukm

Create bus stop shelters that protect users from sun, wind, and
rain.

Total sum Senses & experience

Heaﬂnmmthmhlnﬂybuknﬂdah
pping, eating, and se on.

Triangulation refers to the practice of locating Fi in close
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Figure 12. This figure shows a quality-control tool for analysing the strengths and weaknesses of the
waiting zone in a public space. The nine subcategories with relevant qualities are displayed by the
tool. Ar, PI, So, AC, Tr, Se, Sen, De, Mcp. Source: the authors.
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What does the qualitative methodology entail? Improving the quality of urban envi-
ronments can foster community interaction, enhance social cohesion, and promote a sense
of belonging among city dwellers.

This research presents a comprehensive framework of nine subcategories for examin-
ing the qualitative factors of public spaces.

This paper restricts its calculation of public open space to the city center’s pedestrian-
only streets in Karlstad. This paper focuses on all public spaces that encourage public usage
and active or passive social behavior. In this paper, public spaces refer only to the open
areas between buildings.

We only apply the obtained results and these quality-control tools to small cities in
Sweden and the Nordic region. However, the authors acknowledge that social spaces
should be developed differently for different populations and countries. Downtown social
areas may need different “play zones” and “bus, taxi, tramway waiting zones” than
suburban ones. Some countries have hot climates or distinct social traditions, thus they
may not need “bicycle tracks and parking zones” like Nordic cities.

Nevertheless, researchers from any country may use this novel method and develop
an identical approach, gaining all its advantages. However, they must take into account
the cultural, climate, and social differences between Nordic countries and their territories.

The authors believe that the outstanding benefit of this research will help future
urban researchers in Nordic countries adopt this methodology to determine the social area
factor. Observing and evaluating pedestrian-only public places in socially aware cities like
Copenhagen, Oslo, and Stockholm can easily accomplish this. The creation of the social
area factor will empower municipalities to determine the appropriate amount of sociable
public space, which is essential for fostering social interaction, and address any gaps in
urban planning.

5. Conclusions and Recommendation

This study answered the research question and developed an evidence-based method
to measure the social space ratio for Karlstad center’s pedestrian-only streets, which can
benefit academic research and real-world urban development projects in small Swedish or
Nordic cities. These easy quality-control tools may help municipal planners in Swedish
small towns assess the pros and cons of the use of public spaces and make changes.
This study gives a method for creating social-area factors in future Swedish and Nordic
city studies. Nordic municipalities may address planning gaps and establish how much
social public space is needed to stimulate interaction by creating the social area factor.
Furthermore, this research facilitates the examination of the social space ratio’s applications
outside Karlstad and considers how different cities or urban settings might use this strategy.
Any researcher from any country may adopt this novel method and develop a similar
approach with its advantages. However, social, cultural, and climatic distinctions across
Nordic nations and areas must be acknowledged.

6. Future Research

Since the weighting factor values vary for each zone, it is imperative to conduct more
field observations and employ appropriate methods to determine the precise weighting
factor values for each activity zone. This phase is viewed as a preliminary measure before
conducting research to determine the social area factor.

An effective approach to determine the social area factor is to carefully observe and
assess pedestrian-only public spaces in socially conscious cities such as Copenhagen, Oslo,
and Stockholm. The creation of the social area factor will enable municipalities to determine
the proper quantity of sociable public space, which is necessary for social interaction, and
fill an absent area in urban planning.
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Appendix A. The Qualities That Applied in Each of the Seven Zones Are Listed in Tables A1-A7; Note: In All Tables A1-A7, the White Color
Corresponds to the Applied Qualities, While the Red Color Corresponds to the Missing Qualities

Table A1. This table shows the qualities that applied in sitting zones on pedestrian-only streets in the centre of Karlstad.

Sitting Zone
Tr Tr So So So So Se Se Se Se Se PI PI PI Sen Sen Sen Sen Sen Sen Ar Ar Ar Ar De De De MCP MCP
T 2

Ac Ac Ac Ac Ac
7 9 11 23 4

515 . I .

Table A2. This table shows the qualities that applied in standing zones on pedestrian-only streets in the centre of Karlstad.

Standing Zones
Ac Ac Ac Ac Tr Tr Tr So So So So Se Se Se Se Se P1 Pl Pl Sen Sen Sen Sen Sen Ar Ar Ar Ar De De De MCP MCP
2 7 11 14 3] 1 4 1 5 6 7 6 7 8 9 ) 1 4 ) 5] 3 2
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Table A3. This table shows the qualities that applied in outdoor dining zones on pedestrian-only streets in the centre of Karlstad.

e

L

Outdoor Dining Zones
Ac Ac Ac Ac Ac Tr Tr Tr So So So So Se Se Se Se Se Pl Pl P1 Sen Sen Sen Sen Sen Sen Ar Ar Ar Ar
No 1 6 13 14 17 1 2 5 1 8 9 10 10 7 11 4 5 1 6 7 1 2 10 11 12 6 1 6 4 7
OD2
OD3
OD4

OD5 I . |
OD6

OD7

ODs | I

Table A4. This table shows the qualities that applied in zones for moving people on feet and wheels on pedestrian-only streets in the centre of Karlstad.

|
Zones for Moving People on Feet and Wheels
Ac Ac Ac Ac Ac Tr Tr Tr So So So So Se Se Se Se Se Pl Pl Pl Sen Sen Sen Sen Sen Sen Ar Ar Ar Ar De De De MCP MCP
5 10 12 17 20 3 1 2 1 5 2 4 6 13 14 15 16 1 5 3 13 1 2 14 12 15 1 5 2 8 8 7 5 1 2

M9
MI10

s
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Table A5. This table shows the qualities that applied in playing zones on pedestrian-only streets in the centre of Karlstad.

i
Zone for Playing
Ac Ac Ac Ac Ac Tr Tr Tr So So So Se Se Se Se Se Pl Pl Pl Sen Sen Sen Sen Sen Sen Ar Ar Ar Ar De De De MCP
13 15 16 3 1 6 11 12 13 17 15 18 19 20 8 9 10 2 17 18 19 3 16 6 4 9 10 4 9 3

So

14
L1 -
PL2

f=}
e

PL3

PL4
PL5

Table A6. This table shows the qualities that applied in bus, taxi, and tramway waiting zones on pedestrian-only streets in the centre of Karlstad.

] L e —

g

Bus, Taxi, and Tramway Waiting Zone
Ac Ac Ac Ac Ac Tr Tr Tr So So So So Se Se Se Se Se Pl Pl Pl Sen Sen Sen Sen Sen Sen Ar Ar Ar Ar De De MCP
3 7 14 21 22 7 2 8 2 15 16 10 7 21 22 23 24 11 12 13 14 12 8 20 21 22 4 11 12 13 10 9 3

Wi
W2

Table A7. This table shows the qualities that applied in bicycle track and parking zones on pedestrian-only streets in the centre of Karlstad.

-

Bicycle Track & Parking Zone
Ac Ac Ac Ac Ac Tr Tr Tr So So So So Se Se Se Se Se Pl Pl Pl Sen Sen Sen Sen Ar Ar Ar Ar De De MCP
7 16 18 19 22 9 10 11 18 3 4 19 25 26 27 28 29 5 14 15 13 14 23 24 1 2 9 14 12 13 1

BT&P
Tr1+P1+P2+P3+P4
+P5+P6+P7
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Table A7. Cont.

s

Bicycle Track & Parking Zone
Ac Ac Ac Ac Ac Tr Tr Tr So So So So Se Se Se Se Se Pl Pl P1 Sen Sen Sen Sen Ar Ar Ar Ar De De MCP
7 16 18 19 22 9 10 11 18 3 4 19 25 26 27 28 29 5 14 15 13 14 23 24 1 2 9 14 12 13 1

BT&P
Tr2+P8+P9
BT&P
Tr3+ P10+P11
BT&P
Tr4+P12+P13+P14
+P15+P16

BT&P
Tr5+P17+P18+P19
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Appendix B

Four corridors will be included in the case study research, as Figure A1 illustrates.

With a total size of 6477 m?2, Corridor 1 is the center square of the major bus station,
made up of all seven social zones (moving, playing, waiting, standing, eating outside, and
parking). It is bounded by four streets: Ostra Torggatan, Tingvallagatan, Kungsgatan, and
Vistra Torggatan. With a total size of 3220 m?, Corridor 2 is a pedestrian corridor made up
of six social zones: sitting, standing, moving, playing, and parking. It is delimited by the
street Tingvallagatan. With a total size of 4800 m?, Corridor 3 is a pedestrian corridor that
is bounded by Vastra Torggatan. It is divided into six social zones, which are as follows:
sitting, standing, moving, playing, and parking. With a total size of 5720 m?, Corridor 4 is
a pedestrian corridor made up of six social zones: sitting, standing, moving, playing, and
parking. It is delimited by the street Drottninggatan.

.
.
WA
-
& -
.
.
i
-

»
.

Figure Al. This figure shows four corridors which are included in the case study research. The
corridors are: Number 1, Stora Torget; Number 2, Tingvallagatan; Number 3, Vastra Torggatan; and
Number 4, Drottninggatan. Source: Karlstad Municipality.
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Figure A2. This figure shows different zones in corridors 3 and 4 which are included in the case
study research. The letter S in green spots represents the sitting zones; the letters St in yellow spots
represent the standing zones; the letter M in gray spots represents the moving zones; the letters OD
in brown spots represent the outdoor dining zones; the letters PL in violet spots represent the playing
zones; and the letter P in blue spots represents the parking zones. Source: Google maps.

Figure A3. This figure shows the different zones in corridors 1 and 2 which are included in the case
study research. The letter S in green spots represents the sitting zones; the letters St in yellow spots
represent the standing zones; the letter M in gray spots represents the moving zones; the letters OD
in brown spots represent the outdoor dining zones; the letters PL in violet spots represent the playing
zones; the letter W in light blue spots represents the moving zones; and the letter P in blue spots
represents the parking zones. Source: Google maps.
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Stora Torget and Vistra
Torggatan
4 i 3

Stora Torget and
Tingvallagatan

Stora Torget Stora Torget Stora Torget

Figure A4. This figure shows the aerial photos of the corridors which are included in the case study
research. Source: the authors.
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