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How design shapes space choice behaviors in public 
urban and shared indoor spaces- A review

Abstract

This systematic literature review synthesizes the major physical and socio-

physical determinants on space choice behaviors in open (i.e., non-defined uses)

versus enclosed (i.e., specific uses defined) spaces. The purpose is to better

understand the trade-offs between open and enclosed spaces and how opposing

and complimentary design elements influence behavior and occupancy choices.

Using the lens of space choice behaviors, we hypothesize that similar design

challenges exists at both scales, and that analogous insights can be applied to

both urban planning and building design.

We analyze the focus areas, research drivers, locations, and methods applied

in the reviewed studies, and find overlapping similarities within research at both

scales, particularly in the methods applied. The drivers for research into build-

ings tend to be more about optimizing space allocation, whereas lifestyles and

well-being are more common in urban studies. We synthesize the content of the

literature and find that challenges of successful public and common spaces in

cities and buildings are similar in terms of trade-offs, barriers, and impacts on

user activities. The implementation of diverse open spaces create more flexibil-

ity and adaptability to changing trends, attract different interest groups, and

ultimately provide more synergistic benefits to the use of buildings and cities.

Keywords: Architectural Design, Public and Common Spaces, Space
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Preferences, Health and Well-being.

1. Introduction

1.1. The effect of urban and building design on well-being

It has long been known that that human health and well-being is directly

affected by our physical, built environment- both within the buildings in which

we work, study and live; and though the urban fabric that connects these build-

ings. Public and shared spaces have a strong potential to facilitate the increas-

ing diversity of functions, activities, and social needs within cities and buildings.

Research suggests that social connections can be enhanced through urban plan-

ning that promotes interactive spaces [1]. Public investments into urban public

spaces result in higher levels of physical activity [2], and increased sense of men-

tal well-being and neighborhood satisfaction [3, 4]. This includes other civic

needs that are functional to a community’s well-being, including a resident’s

opportunity to actively engage in decisions, forming a collaborative governance

of urban commons in order to innovative public interests, designs and solution,

where public spaces become a common good with social access and existential

exchanges [5]. Even still, local zoning, standards and benchmarks about func-

tionality and sustainability in the built environment can often conflict with how

space is used to support local activities [6]. This goes in line with literature,

where top-down approaches in governing public spaces are typically criticized

for lacking understanding of the contextual conditions and challenges deeply

grounded in reality [5].

In a global context, studies show that urban residents are more sensitive to

stress than people in rural areas. In Latin American and Asian countries, higher

anxiety disorders are found in cities [7]. Moreover, higher rates of schizophre-

nia, mood disorders, and other diseases are found in large urban areas, within

countries from Germany to China [7]. Loneliness, related to feeling isolated and

disconnected, has become a major public health concern, affecting up to 47%

of American adults [8]. In an experiment using functional magnetic resonance
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imaging, [9] found that the brains of people that grew up and live in cities have

increased amygdala activity (reduced capacity for regulating the amygdala1),

leading to a reduced capacity for handling social stress processing. While these

studies emphasize that causal links have not been established, nevertheless, cor-

relations do exist between urban living and reduced physical and psychological

health.

Factors like unattractiveness, long commuting distances, neglected mainte-

nance and safety issues contribute to lower levels of neighborhood satisfaction

and discourage the public from using outdoor spaces [1]. Green space standards,

for example, have frequently informed policy acquisition but can be difficult to

enact or enforce [10, 11]. A global city comparison on public green space finds

the following allocations: Oslo (68%), Singapore (47%), and Sydney (46%) rank

highest, while Istanbul (2.2%), Taipei (3.4%), and Bogota (4.9%) rank lowest

[12]. In the US, still less than 25% of the 100 largest cities meet the UN-Habitat

urban planning standard of devoting 15-20% of urban land in cities to public,

open and green space [13]. Unfortunately, provisioning of common spaces often

comes in conflict with the emphasis placed on cost-saving, with detrimental ef-

fects to the the well-being of urban residents. The access and quality of urban

public spaces has previously suffered from the inability of public and private

institutions to find governance structures that focus on the collective manage-

ment of urban spaces. Here, principal decision-making structures lack efficiency

due to their failure in reacting to local issues [5].

Regarding buildings, the trend toward more flexible and collaborative lifestyles

and working approaches generate increased demand for more sophisticated con-

figuration of workspaces and urban spaces. In learning environments, infor-

mation and communication technology (ICT) led to increased autonomy and

students are taking more responsibility for their own working processes and cre-

1”The one of the four basal ganglia in each cerebral hemisphere that is part of the limbic

system and consists of an almond-shaped mass of gray matter in the anterior extremity of

the temporal lobe” (Merriam Webster)
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ating networking opportunities [14]. The same trend can be seen in the private

industry, where organizations are adapting to work style changes through ar-

chitectural and interior designs that aim to support different simultaneous task

characteristics, such as spaces for private concentrated work, for creative work,

and for collaborative work with others [15].

Opportunities for building managers to eliminate under-utilized workspaces

to reduce costs result from generally low utilization rates in commercial office

spaces worldwide; China has the lowest rates with 27% unutilized spaces, fol-

lowed by Singapore (38%), US (41%), UK and Australia (both 40%) and Japan

(46%) [16]. Such low utilization is finally being seen as wasteful from both cost

and corporate social responsibility perspectives [17]. The US General Services

Administration (2011) compares space allocations in the private and public sec-

tor, and links less space allocation (per person) in the private sector to more

digital and flexible means of work. For offices, floor area is the second highest

cost for an organization after human resources, and this is encouraging more

flexible use of workplaces [10]. For this reason, building managers have success-

fully reduced the space-use ratio with help from wireless technologies, leading

to significant reductions in operation and maintenance costs [18]. A similar

trend can be seen in higher education facilities and libraries, where the initial

purpose is not a direct economic outcome but to host paramount activities such

as studying, research, socializing and networking [19].

As such, human health and well-being are beginning to be prioritized in the

design of new workplaces and learning environments. Moreover, policy stan-

dards and certification benchmarks (e.g. LEED, DGNB, etc.) are increasingly

addressing aspects of functionality and sustainability in the built environment

[20]. Nevertheless, the strategy of minimizing building space has been of growing

importance for several decades to achieve economic and environmental sustain-

ability [17]. This can result in impaired functionality in buildings, where space

densification has led to the over-utilization of spaces [10]. Each additional unit

of space increases the environmental and economic costs, and yet, many indoor

spaces are rarely used, if at all. Simultaneously, constantly crowded spaces have
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unfavorable effects upon building users’ health and well-being. Standards and

benchmarks in higher education provide performance indicators with only little

guidance for data collection strategies related to these indicators [21]. The valid-

ity of current benchmarks on space allocation is therefore widely questioned in

literature, while architects and planners are challenged to find a balanced design

solution for the complex interaction between spaces, occupants and their activ-

ities [22, 23]. Not enough is yet known, however, to achieve this well-balanced

design solution [24]. Brown (2006), for instance, predict that the design of cur-

rent and future workplaces will largely be determined by the balance of closed

(i.e. private, semi-private) and open (i.e. public, common) spaces [25]. As our

understanding on the relationship between building design and its effect on or-

ganizational and behavioral issues continues to grow, more interest is given to

how these concepts can be harmonized.

1.2. Open versus enclosed spaces

Open spaces are common, flexible, and shared spaces that provide a certain

diversity in space features as part of a ‘community of regulars’ [26]. Both on

a building and urban scale, open spaces are publicly accessible, informal multi-

purpose spaces that are distributed across places and buildings, such as public

squares or open parks in cities, or break-out spaces, often referred to as ”in-

between spaces”, integrated into corridors inside buildings. Open public spaces

comprise goods that are tangible, intangible and/or digital, in which ”citizens

and the administration, also through participatory and deliberative procedures,

recognize to be functional to the individual and collective well-being, activating

consequently towards them” [5, p. 424]. Ideally, these informal spaces support

individuals and groups in conducting both work or social activities in the real

and virtual worlds [27]. The activity types in open spaces are typically diverse,

meaning their success depends on multiple user needs. On a city level, ownership

and governance models of public spaces contribute to how they (miss-) align with

local user needs when developing and maintaining public spaces as a common

good[5]. Enclosed spaces, on the other hand, are characterized by predefined
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design intentions for a specific set of activities (with limited variety). Enclosed

spaces have, contrary to open spaces, a presumed activity and are not necessarily

publicly accessible. For example, on the urban scale, this could be a football

pitch or a parking lot. On the building scale, examples include offices, classrooms

or collaborative spaces such as meeting rooms (e.g., with physical and visual

privacy) that provide private space for an intended purpose of interaction.

1.3. Purpose

With respect to incorporating open spaces, i.e., public spaces into the urban

landscape and common spaces into buildings, there are clear trade-offs between

cost effectiveness on the one hand, and sustainability, functionality and human

health and well-being on the other. In light of this, we hypothesize that a similar

problematic exists at both scales, urban and building. Thus, the main purpose

of this study is to investigate the benefits and drawbacks of common indoor and

public outdoor spaces and compare the trade-offs between open and enclosed

spaces, often stated as two opposing functions that exclude multi-purpose spaces

and mono-purpose spaces from another. By doing so, we intend to identify

analogous synergies between developers, planners, and urban residents on the

one hand, and landowners, architects, and building occupants on the other.

Moreover, we seek to identify insights that can be potentially applied across the

different scales and elucidate mutual benefits of shared space in buildings and

public urban spaces.

To accomplish this, we approach this problematic from a function-behavioral

perspective, and review recent literature on human behavior, well-being and

spatial allocation at both scales, urban and building. We first focus on how

spatial choice behaviors are investigated to determine correlations between the

scales of study and topics investigated, the methods used, and the drivers for

the research. Next, we seek to understand the trade-offs between open and

enclosed spaces, including an identification of socio-physical determinants on

spatial choices and user outcomes. We then analyze and discuss the ways in

which public urban spaces and common building spaces are analogous in terms
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of their benefits and drawbacks, their barriers, and their impact on social well-

being. The following research questions guide the scope and content of this

literature review:

1. What is the distribution of specific research topics within space allocation

in buildings and urban environments? (quantitative)

2. What is the distribution of methods used to determine the benefits and

drawbacks of shared and public space? (quantitative)

3. What is the distribution of the main drivers for research on human be-

havior in common indoor and public outdoor spaces? (quantitative)

4. What are the physical and socio-physical influences on space choice be-

haviors? (qualitative)

5. What are the various benefits and drawbacks for the implementation and

use of shared and public space? (qualitative)

6. What are the trade-offs between open and enclosed environments and how

can they be balanced? (qualitative)

2. Method

This systematic review is based on the guidelines and process outlined by

[28] and [29]: Our approach was to first define the research purpose, define a

protocol, execute a search, conduct a practical screen, appraise the quality of the

publications, and finally extract specific data from the remaining publications.

Search terms were initially chosen from keywords stated in key papers that

were pre-screened to get an initial understanding of the research topic. The

stated keywords that were used were ”Mental Well-being” (see e.g. [1]), ”Physi-

cal Environment” and ”Collaboration” (see e.g. [30]), ”Work Performances” and

”Workspace” (see e.g.[31]), ”Space-Choice Behavior” (see e.g [32]) and ”Space

Design Attributes” (see e.g [32]).
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The initial list of search terms were supplemented with other keywords de-

rived from landmark papers to make them more relevant to the above research

questions. The main search terms used in this study were ”Physical Envi-

ronment”, ”Architectural Design”, Space Preferences”, and ”Health and Well-

being”. To refine and hone the search to the research questions, three separate,

iterative searches are conducted within Google Scholar, each of them adding

disjunctive sub-terms to the search. Sub-terms were then obtained from titles

and abstracts in documents obtained from the initial search. The first search

focused on elaborations of the physical environment, adding often stated terms

”Open”, ”Common”, ”Public”, ”Outdoor”, ”Indoor”, ”Private”, ”Enclosed”,

”Learning” and ”Work” to the primary search terms. The second search fo-

cused on user output and behaviors, adding the terms ”Social”, ”Space-Use”,

”Human Behavior”, ”Collaboration”, and ”Interaction” to the primary terms.

Finally, the focus was set on the benefits, drawbacks, and trade-offs between

common indoor and public outdoor spaces, using the terms ”Benefits”, ”Bar-

riers”, ”Investment”, ”Values”, ”Funding” and ”Challenges” in combination to

the overall search terms. This led to 489 documents.

For the practical screen to determine relevance, ‘Harzing’s Publish or Per-

ish Software’ was used to retrieve and analyze the literature found in Google

Scholar. The software presents metrics of information (e.g. journals, total num-

ber of papers and total number of citations, average citations per paper, three

variations of individual h-indices, etc.) to enable a more tailored screening of

titles, literature sources, and research impact. First, the search was limited

to papers published between 2015-2019 (inclusive). Second, studies from tan-

gential research fields (e.g. energy sciences, agricultural and biological sciences,

robotics, etc.) were excluded. Third, document types and titles were filtered ac-

cording to this study’s contextual relevance. Finally, the abstracts were screened

for relevance to the research questions. The practical screen reduced the initial

489 documents down to 82.

Next, the quality of these 82 documents were appraised, using the following

criteria:
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• Quality of method: Is a method explicitly defined and applied; and is the

method sound?

• Conclusions: Do the conclusions follow from the data, results, and/or

analysis?

• Impact: Are the results meaningful / applicable on a larger scale?

• Overall recommendation: Based on the above criteria, should this publi-

cation be included in the literature review?

After the quality appraisal, 75 articles were left for data extraction. Before

analyzing the qualitative content of the articles, a quantitative study research

methods and focus areas of each of the article is given. For this, a detailed

overview of the data extraction can be found in the Appendix, which includes

the categorization of each finding according to the stated scale (urban, building,

both); main focus areas (built environment, open spaces, public spaces, green

spaces, learning spaces, work spaces, library, social spaces); research methods

(surveys, interviews, observations, sensors, other); literature types (journal ar-

ticle, book chapter, white paper, report, thesis); and topical drivers (health and

well being, changing lifestyles, work performances, space utilization, market

competition).

3. Quantitative Findings

The quantitative study helps to consider contextual differences in the lit-

erature when focusing on space-use behaviors in common indoor and public

outdoor spaces. This is done to establish that a comparison and synthesis of

the literature from the urban and building scales is meaningful, i.e., to estab-

lish that they contain similar methodologies and have some degree of overlap in

geography, topics, and drivers within the study.

Each study was therefore broken down into sub-categories that align with

the research questions. For the qualitative analysis, a categorization scheme was
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created in order to filter the differentiated findings of each article in relation to

the physical and socio-physical influences on space choice behaviors in open

and enclosed environments (question 4), the benefits and drawbacks in creat-

ing shared and public spaces (question 5), and the trade-offs between open and

enclosed environments in public outdoor and common indoor spaces(question

6). This is exemplified by the Table in the Appendix (”Appendix A: The Cat-

egorization Scheme”), which gives an overview of the filtering approach of all

included articles. Here, the X’s represent a research finding in relation to the

given sub-category. The qualitative data extraction involved summarizing each

paper’s findings within each of the subcategories, which are then synthesized in

Section 4 (Analysis).

3.1. Focus Area

The number of studies addressing buildings versus the urban scale were 43

and 25, respectively, while only 7 studies combined these two scales. 15 of

the reviewed studies do not indicate a geographic location, while 3 occurrences

apply cross-cultural studies. The USA however is represented most with 18

conducted case studies, followed by Australia and the Netherlands both with 6

occurrences. Hong Kong, Germany, and Finland count 3 occurrences, followed

by the UK, Turkey, China, Canada, and Australia (2 occurrences), and finally

Sweden, Sri Lanka, Singapore, Spain, Poland, Malaysia, Iran, and Indonesia

with 1 occurrence. Figure 1 highlights the proportional linkages between scales

and focus areas, and it can be seen that learning spaces, libraries and workspaces

dominate research at the building scale. Green spaces and the built environment

(including plazas, streetscapes, among others) dominate research at the urban

scale. Urban scale studies tend to be more diverse than building studies in terms

of focus. Some urban studies touch on learning spaces, libraries, workspaces (the

main focus for studies on buildings), whereas no building studies in our sample

covered the topics healing spaces, green spaces or the built environment.

The studies that combine the two scales focus on learning and workspaces,

while it is surprising that social spaces were only in the domain of building
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studies. This suggests an opportunity for more research at the urban scale with

this focus area. Likewise, there are opportunities for improving our understand-

ing of the built environment and green spaces from the perspective of building

studies.

Figure 1: The distribution of focus areas within studies on buildings and urban areas, showing

different and common focus on both scales.

3.2. Research Methods

The research methods used in the reviewed articles are surveys (n = 32),

followed by literature reviews (n = 12), and interviews (n = 11). The remaining

employed methods combined multiple means of data collection methods (n =

20).

Figure 2 shows the horizontal connections between scale and methods em-

ployed in the studies. In general, there is a similar distribution in methods

employed for studies on buildings and for studies on the urban scale, even if

there are differences in research focus (1). On an urban scale, however, litera-

ture reviews are more commonly used to study public spaces, while surveys are

the means to study behavioral patterns inside buildings. Research combining

traditional data collection methods with digital means, i.e., interviews, surveys,
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or observations with sensors, mobile surveys or cameras, are marked black and

only account for 9 studies.

Figure 2: Distribution of research methods employed in studies on buildings and urban areas.

Notably, digital data collection methods are marked black, only standing for 7 studies in total.

3.3. Main Drivers

Figure 3 gives an overview of the main drivers that are stated in the sampled

publications as motivation for researching space use behaviors in public and

common spaces.

At the urban scale, the most common stated intentions (main drivers) for

conducting studies are generally associated with human-oriented fields, i.e.,

health and well-being (n = 14). In contrast, performance-based drivers, in-

cluding space utilization, market competition, and work performance dominate

studies at the building scale (n = 21), but increasingly also changing lifestyles

(n = 12). The drive to optimize space utilization in buildings on the basis

of increasing work performance has its origin in economic outcomes, while hu-

man drivers like health, well-being and changing lifestyles play a lesser role for

motivating studies in building space allocation within the reviewed literature.

The literature included shows that there is a degree of overlap between the
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Figure 3: The distribution of main drivers within studies on buildings and urban areas gives

insights on research motivation and purpose of given studies.

research at the different scales, particularly in terms of methodology. We find

that there urban studies in our sample have a larger diversity of topics than

building studies do, indicating an opportunity for urban studies to emphasize

more the social spaces and space choices, and building studies to emphasize

more green spaces and the built environment. Likewise, urban studies have

more focus on well-being and lifestyles, and this is another opportunity for

enriching building research.

4. Analysis

In this section, we explore the extracted information from the reviewed lit-

erature to address the qualitative research questions listed above. First, the

physical determinants on space choices are analyzed and compared for both

urban and building scales. Urban studies however tend to focus on abstract

functional scales (green spaces, public spaces, parks, etc.), while socio-physical

determinants of space choice behaviors are found mostly on a building scale

but can be applied on both scales. The findings from Section 4 are therefore

synthesized to highlight the various benefits and drawback of open and enclosed
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spaces that can be applied to both an urban and building scale (see Figure 4).

Figure 4: Analytical Framework Flowchart to demonstrate the literature synthesis.

4.1. Physical determinants on space choice behaviors

4.1.1. Urban public spaces

Research find that both in indoor and outdoor spaces, space preferences

seem to depend on more than one spatial quality [31]. This is shown when pre-

ferred spaces for creativity-based activities ranged from open spaces in outdoor

areas, enclosed indoor workspaces, and lounges, all being significantly different

in terms of perceived loudness, privacy, and openness [31]. Compared to indoor

spaces, natural outdoor environments were among the highly rated spaces for

‘in-between’ activities, such as taking a break or having lunch [31]. Study par-
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ticipants also had similar perceptions of how distracting, private, and relaxing

these spaces were [31].

Providing a single natural environment allows for a broad range of individ-

ual and group activities, while the provision of separate spaces for specific uses

decreases the efficient utilization of that space. Nevertheless, as natural out-

door spaces are not universally perceived as suitable locations for all activities,

additional support functions may offer increased spatial diversity to fulfil the

needs and preferences of public space users. In public outdoor spaces, physical

features influence the extent and character of outdoor activities, and the phys-

ical quality shows correlations with the frequency of social interaction, which

can increase social ties between groups of people [33].

[34] and [35] found early evidence on that social activities are an indicator of

successful spaces, as these activities tend to be optional. Next to environmental

benefits, studies about outdoor spaces indicate that the perception of proximate

green and social spaces, as opposed to impervious hardscapes, result in a greater

sense of mental well-being and place-making [36, 1, 37, 38, 39, 40]. This goes

in line with the degree of accessibility to outdoor spaces that may support

or hinder user groups from pursuing activities nearby [36]. The perception of

having green and social spaces with sitting opportunities also incorporated into

the streetscape affects satisfaction levels as well as the frequency of use of such

spaces [36, 41].

The actual physical availability of social and green spaces play a substan-

tially larger role than just the perceived amount of green features in the spaces.

The use of public outdoor spaces increases with the land-use diversity factor;

functional diversity and higher density development and a well-connected street

network around the public space increase its use [42]. Work activities in public

outdoor spaces, for instance, were facilitated by the provision of small tables and

chairs with desk attachments, and business travelers surveyed in both outdoor

and indoor areas at an airport stated that they needed at least comfortable seat-

ing and a place for their laptop in order to work properly [43]. [43] found that

workplaces embedded within another setting as in a public or semi-public place
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would need to “consider the opportunities and the constraints of its surrounding

physical and social environments” [43, p. 215]. Environmental constraints like

the shape, size and openness of a space influences space-choices, and determines

frame conditions for the environmental quality of a space [44].

4.1.2. Common spaces within buildings

Similar to urban public spaces, there is consistent agreement in the literature

that functional variety are needed to support a broad range of user preferences

and activities within buildings. Architectural design elements such as layout

and openness create the frame conditions for an interior setup of temporary

elements with different shapes, sizes and orientations [45]. In terms of perceived

importance, studies identify spaciousness, noise conditions, crowdedness, com-

fort and cleanliness as most important attributes [32]. This aligns with other

studies suggesting that the visual comfort, noise levels and window views all

had a statistically significant correlation to overall satisfaction [46, 15, 46]. In

the context of work activities, studies indicate that satisfaction levels are more

function-driven where aesthetic aspects only play a minor role [47].

Locational accessibility to support facilities therefore may have increased

space preferences of users in common spaces [48, 23]. Early attempts that em-

brace open and flexible office designs include the ability to rearrange tables and

seating to support interaction and communication. Campuses also implemented

amenities such as cafeterias and fitness centers to support inter-disciplinary and

cross-departmental interaction [30]. On a larger scale, locational accessibility

of common spaces to surrounding functions like food courts, fitness centers,

copy rooms, offices and so forth play a significant role in space preferences and

may illustrate users’ considerations of whether the location is accessible and

well-placed for the purpose of their activity [48, 23, 49]. Thus, common spaces

become part of a network of support functions that may determine its success,

as walking distances [50, 24] and the distance to entrances [22] are strongly

related to spatial choices.

The physical infrastructure, including space availability and support struc-
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tures like technology and communication infrastructure are commonly men-

tioned to be functional barriers for work [51]. This also accounts for the con-

ditions of equipment and access to wireless connections and power outlets [23].

Equipment adequacy and the types and arrangements of equipment and the

ability to rearrange and move equipment is stated to increase the flexibility and

improve task efficiencies [23]. In a study by [50], participants strongly agreed

with the statement that technology-enhanced classrooms increased collaboration

over traditional classrooms. A mismatch between user needs and space condi-

tions is highlighted by another study, where the laptop use is not appropriately

considered in the design, resulting in low use rates in group study rooms, at

computers, and carrels prioritized for laptop use [21].

Thus, designers of modern workplaces and learning environments are re-

sponding to changing life and work patterns. Digitization has dramatically

changed the conceptualization of physical space in workplaces. The most com-

mon workplace outside the organizational workspace is the home, yet few studies

have examined the physical design and characteristics of home offices [51]. [14]

found that students prefer the home for individual study activities that require

concentration, where open and noisy areas like atria, corridors and catering ar-

eas did not serve the purpose of concentrative work. Preferences to study at

home, however, are stronger for individual activities than for collaborative activ-

ities, which may be reasoned by comfort factors, habits and the the possibility

to retreat [52]. However, for collaborative work, quiet and enclosed learning

spaces were perceived as more suitable, while 63% of the survey’s respondents

preferred face-to-face contact to virtual contact [14].

In addition, there has been a wave of criticism directed towards shared and

open spaces, particularly at workplaces. The main critique is the negative effect

they have on tasks that require privacy, concentration and focus. According to

[53], “rather than prompting increasingly vibrant face-to-face collaboration, open

architecture appeared to trigger a natural human response to socially withdraw

from office mates and interact instead over email and IM.”[53, p. 1]. Therefore,

in order to activate common spaces, the provision of opportunities to choose
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from should facilitate autonomous and interactive engagement in the same space

[30]. Thus, opening up does not necessarily result in increased interaction or

a better physical adaptation to new working styles, but may only function in

balance with surrounding support structures that are logically integrated into

the daily processes of time-activity-user-space relationships [54, 55].

4.2. Socio-physical determinants on space choice behaviors

Both urban public spaces and common indoor spaces are influenced by phys-

ical and socio-physical factors that determine space-choice behaviors and space

use qualities. The concepts described in this section are directly linked to phys-

ical constraints such as spaciousness, openness and ambient environmental con-

ditions, and can be applied to both public outdoor and common indoor spaces.

4.2.1. Crowdedness and territoriality

Crowdedness and user territoriality are indicators that show different effects

on space choices and perception [45]. [56] studied the effect of crowdedness on

user behaviors in an open, unconfined space in a library during peak hours.

The study found that a collective, crowded atmosphere under stable conditions

can motivate and support users conducting individual, concentrated activities

[56]. Users that benefit from stable, collective atmospheres experience negative

effects with sudden changes in occupancy patterns, such as when people leave

the space, which affects others who experience negative emotions caused by

emptiness [56].

Studies indicate that spaciousness can reduce the risk of crowding and over-

stimulation. The latter have a negative impact on user satisfaction and well-

being [57, 10]. Crowding research has found lower use levels for those seeking

stress relief- in such cases, social stimulus is less important [58], and others found

higher preferences for enclosed workspaces than open workspaces [51]. [48] found

that students deliberately withdraw themselves from noises and crowds in order

to effectively do self-directed work and avoid disturbances. Students with the

preference for privacy also preferred quiet learning spaces, which correlated with

18

Jo
ur

na
l P

re
-p

ro
of



circulation flow intensities and occupancy fluctuations in choosing their spaces

to study [19]. This is supported by [59], who found that spaces most commonly

associated with negatively perceived well-being effects are ‘in-between’ spaces,

including corridors, pathways and stairwells.

4.2.2. Privacy and interaction

The earlier expressed dynamics of combinations between physical determi-

nants imply that personal rules and norms about privacy and interaction vary

according to space-use conditions. The issues of privacy and interaction intersect

with the distinction between open and enclosed spaces. For example, [10] found

that shared office environments are correlated with higher levels of uncoopera-

tive behavior and distrust between coworkers. Similar to earlier results, work

performances of cognitive tasks can be impaired by distractions. As a result,

many occupants reject socializing activities and desire privacy when working

in public spaces [60]. Spaces that fulfil a broad range of requirements enable

occupants to complete their tasks in common spaces and enhance their sense

of place [61, 26]. The focus of new designs of flexible learning environments

should therefore go beyond facilitating specific strategies such as collaboration

and interaction, but rather focus on incorporating a broad range of design fea-

tures such as breakout spaces, presentation spaces, outdoor learning areas, and

others [30].

4.2.3. Self-control and autonomy

Social stimuli is a major source of distraction and closely related to the

need for self-control and autonomy in common indoor and public outdoor spaces

[32, 1]. The perceived effectiveness of well-designed spaces – meaning the ability

to conduct a certain activity in an appropriate way – involves a high degree

of autonomy and control [27], social distances [62], privacy and spaciousness

[47], and flexibility and adjustability [26]. Flexible workers studied in modern

public spaces with WIFI access have shown to maintain their control by not

socializing with others when working, but interacting online instead [43]. Self-
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control and autonomy is also related to spatial privacy and personal space,

which can further be broken down into the ability to visually and physically

withdraw oneself from the dynamic processes taking place in common or public

spaces [23, 32]. Other studies, however, found that students purposely choose

common and public spaces to maintain their concentration even with other

activities and social stimulation around them [56]. The relevance of flexibility

and functionality is shown in successfully maintaining the equilibrium between

stability and responsiveness to change [47, 27]

4.2.4. Ambient environmental conditions

The design and layout of spaces is closely related to ambient environmental

conditions that may determine space-choice behavior. [51] found that noise,

lighting, and circulation flows hinder flexible workers from working appropri-

ately, since they have little control over the sources of noise. These unfavorable

conditions lead users to reject a space in order to find more appropriate condi-

tions for a planned activity [51].

Studies indicate that individual activities would pair with quiet, uncrowded

spaces, while groups placed more importance to conversation privacy and inter-

action [32, 48]. Noise cannot be identified as beneficial for learning or working,

but many young people and extroverts enjoy occupying spaces with higher levels

of stimulation and noise [60]. Studies find that the soundscape may strongly

influence cognitive and communicative tasks where intermittent noise is proven

to be more disruptive than continuous noise [60].

Just like high levels of privacy and noise levels, lighting also becomes a

dominant space attribute when choosing spaces. Certainly for work of high

complexity, low lighting levels are negatively associated with positive emotions,

flow and activity worthwhileness [63]. The luminance of artificial light, the

directions of natural light, thermal comfort, air quality, and noise levels are all

environmental factors that affect the space preferences and health [64, 65, 66,

15, 23].

It is shown that both physical and socio-physical influences on space choice
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Mutual effects on common indoor and public outdoor

spaces

Flexibility and func-

tional diversity

Flexibility, functional diversity, and support structures like tech-

nical equipment and seating opportunities would increase the use

and purpose of public spaces - allowing for a broader range of user

activities to fulfil the needs and preferences of public space users.

Proximity and Acces-

sibility

The spatial form and layout of temporary design elements can re-

spond to dynamic user behaviors and accessible, well-maintained

support structures like technology, communication infrastructure,

and power outlets are functional mediators to an increased activ-

ity diversity in common building spaces.

Ambient environmen-

tal conditions

Social stimuli is a major source of distraction and closely related to

the need for self-control and autonomy; Clusters of semi-sheltered

and spatially diverse spaces in an open space configuration attract

more occupants than completely enclosed spaces.

Crowdedness and ter-

ritoriality

Crowdedness and user territoriality are indicators that show dif-

ferent effects on space choices. Occupants reject socializing activ-

ities and desire privacy when working in public spaces. Personal

rules and norms about privacy and interaction vary according to

space-use conditions. Power and status determine the ability to

control and demand privacy or interaction.

Self-control and auton-

omy

In common indoor spaces, space users have little control over the

sources of undesired conditions that lead users to reject a space

in order to find better conditions for both interactive and self-

directed activities.

Privacy and interac-

tion

Instead of focusing on specific strategies such as collaboration and

interaction, public spaces can focus on incorporating a broad range

of designs such as breakout spaces, presentation spaces, outdoor

learning areas, and others.

Table 1: Mutual effects of socio-physical determinants on common indoor and public outdoor

spaces

behaviors differ between open and enclosed environments: On an urban scale,

literature reveals that the availability, access and provision of public spaces play

a larger than the perceived amount of present design features such as natural

elements or furniture types. The use of public outdoor spaces however increase
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with functional diversity and spatial connection, which indicates that public

outdoor spaces - similar to common indoor spaces - depend on a combination of

support functions in order to live up to the needs and preferences of public space

users. On a building scale, studies also highlight the importance of an integrated

physical infrastructure (i.e. space availability, locational accessibility, and sup-

port structures like technology and communication infrastructure), and common

spaces become part of a network of support functions that may determine its

success. This also involves crowdedness, territoriality, privacy, self-control and

autonomy, which in combination create an ambient environment that facilitates

and balances autonomous and interactive engagement within the same space.

Table 1 summarizes the findings from the previous subsections that can be 

applied to both public outdoor and common indoor spaces, as shown in Fig-ure 4.

In the following, however, the authors focus on the mutual barriers and trade-offs

between of implementing and maintaining common indoor and public outdoor

spaces.

4.3. Barriers and trade-offs

This section addresses the mutual challenges and barriers for implementing

and maintaining common indoor and public outdoor spaces. This includes the

economic, legal, infrastructural, spatial, and environmental influences on the

overall existence of common and public spaces. Trade-offs related to the use

of these spaces, most commonly associated to opposing space requirements for

individual and group activities, will thereafter be outlined to clarify biases for

user activities.

4.3.1. The mutual barriers of common indoor and public outdoor spaces

As with common indoor spaces, public outdoor spaces have a variety of

intended purposes, though primarily recreational and environmental [27]. [36]

shows a direct relation between the use frequency of green and social spaces

and the positive impacts of social interaction and community ties on mental

well-being. Despite the comprehensive documentation in literature about the
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positive effects of high quality, well-designed public open spaces, a broad range

of barriers constrain their implementation into the urban fabric [67].

The ever-increasing pressure to optimize operational costs is often in oppo-

sition to aligning spaces to the actual needs of users. On a building level, the

combination of processes between people and building functions can determine

to some degree whether an organization’s missions and goals are satisfied, as it

provides the means by which users can adapt the environment to their needs

[30]. On a city level, physical barriers are often related to property rights and

spatial planning failures, such as busy roads or railroads separating the public

spaces from their users. In terms of attractiveness, barriers for public outdoor

spaces are related to specific equipment and management rules, and just as

common indoor spaces, noise and other nuisances in the surroundings dissuade

people from occupying these spaces [6].

High density-developments are commonly noted to increase the pressure on

the existence of public outdoor spaces [43]. Studies have consistently demon-

strated that funding of public spaces is an ongoing challenge for local govern-

ments, and private investment decreases as the scale of a given common space

increases [27]. In terms of urban green spaces, barriers to their availability are

often related to conflicting interests of many different stakeholders, which are

further exacerbated by legal and governmental planning [6]. The lack of general

appreciation towards public spaces can be exemplified by the lack of investment

into informal public spaces, especially when local zoning plans do not consider

the benefits of these spaces.

Perceived accessibility is one of the most commonly measured factors when

it comes to urban neighborhood studies [68]. Concerning urban green spaces,

perceived barriers that affect neighborhood satisfaction or frequency of use in-

clude unattractiveness, low maintenance, lack of walkability, long distances and

safety-related issues [43]. Study results show that being surrounded by built

structures with major roads and limited natural elements negatively affect the

sense of mental well-being [69]. There is a growing understanding about the

differences in restorative potentials when it comes to built, mixed-built, and
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natural environments [36, 11].

The demands on public spaces reflect the diversity of public life and be-

haviors embedded in a complex set of forms and functions. Accordingly, they

are accessible to the public realm and provide space for various user needs and

activities [3]. Health and well-being is a common stated benefit of public spaces

that in form of occupancy preferences for a given activity in an appropriate

environment relates to the layout and interiors of spaces (e.g. [17, 53]), their

environmental quality (e.g. [63, 70], and connectedness to surrounding support

functions (e.g.[23, 30, 71]). Basic activities such as walking, stopping, sitting

and meeting others are related to building social relations and enhancing com-

munity identity [1]. On a larger scale, public spaces can be interrelated with

other economic and recreational activities that contribute to the culture of a

place [72, 73]. As such, emerging consensus among researchers indicate that

public spaces need to be diversified in function to facilitate flexibly a range of

current and future uses [74][27].

Table 2 summarizes comparable barriers with the implementation and main-

tenance of common indoor spaces and public outdoor spaces. The barriers with

their usage go hand in hand with the trade-offs between open and enclosed

spaces, which will be discussed in section 4.4.

4.3.2. Trade-offs between sociality and individuality

The growing diversity of spaces with similar characteristics to public spaces

are observed throughout industries and sectors. In many new designs of learn-

ing environments, traditional spaces have been replaced with informal learning

spaces to support contemporary and flexible working styles. A similar trend is

seen in workplaces, where traditional enclosed offices have been transformed to

open-plan spaces. Meanwhile, issues of crowdedness and related noise genera-

tion is often referred to as the consequence of open confined spaces, which can

hinder individual activities that require concentration and focus.

In addition, health and well-being aspects may be one of the major driving

forces in discussions about spaces that serve both social and individual needs,
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Barriers Common Indoor spaces Public Outdoor spaces

Economic prioriti-

zation

Operation and maintenance costs, im-

paired functionality

Low maintenance, privatization and

commercialization

Policy constraints

& benchmarks

Standards and benchmarks, legal and

regulatory barriers

Lack of valuation and data collection

methods

Equipment & sup-

port structures

Support structures, equipment, ICT,

catering services, furniture

Specific equipment and management

rules

Densification &

space-efficiency

Utilization rates, existing building con-

figurations

Urban densification, land use patterns

and future trends

Environmental dis-

comfort

Overstimulation, noise, crowdedness,

privacy, ambiance

Noise and other nuistances, privacy,

ambiance

Locational accessi-

bility

Locational accessibility, distances and

support facilities

Perceived accessibility, long distances

Table 2: The mutual barriers of implementing and maintaining common indoor and public

outdoor spaces.

but empirical studies are contentious and mixed. Therefore, research tend to

suggest a profound balance between open and enclosed spaces. In terms of

social and recreational activities, findings from literature suggest that build-

ing users appreciate informal spaces that can meet their social and recreational

needs without disturbing others [27]. The challenge of balancing the trade-

offs between open and enclosed spaces is frequently mentioned in the reviewed

literature (see e.g. [75, 76, 30, 77]). In addition to common spaces being encap-

sulated by surrounding functions, spaces with physical and visual privacy are

getting increased attention to counteract or compensate the disadvantages of

open spaces.

With a broad consistency throughout workplaces, learning environments or

libraries, studies often show use preferences for enclosed spaces when it comes to

both collaborative and individual working activities (e.g. [78, 14, 60]. In terms

of social and recreational activities on the other hand, findings from literature

suggest that building users appreciate informal, common spaces (e.g. [14]).

Under certain conditions, common spaces have shown to support both individual

and collaborative work. Examples in literature include:

• Common spaces can generate a collective atmosphere, and concentration
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that is vulnerable to changing crowdedness and density conditions [66].

• The degree of enclosure is highlighted to determine spatial choices and

supports previous statements of preferences for secure visual privacy while

being willing to share a common atmosphere with peers [30].

• Common spaces may attract a certain target group. A moderating effect

of an appropriate use of common spaces is found on work related outcomes,

meaning that those who are more likely to use common spaces can take

advantage of spatial opportunities, resulting in increased well-being and

favorable attitudes [30].

• Occupied and noisy spaces can be associated with an individuals’ per-

ceived conversational privacy when choosing a space for collaborating or

socializing [60].

• The frequencies and duration of possible space uses may be an important

indicator on the successful utilization of common spaces. For frequent

users, acoustically conflicting activities such as group work activities were

the main reason to come to a library, while for for non-frequent users,

socializing activities were the main reasons to occupy the space [56].

• Within common spaces, flexibility and functions that maintain the equilib-

rium between stability and responsiveness to change, determine the degree

of self-control, autonomy, privacy and adjustability [30].

The trade-offs described in the literature suggests that the access to a variety

of spaces comprised of different spatial qualities is perceived as particularly

important and cannot be limited to physical factors. Considerations about the

comprehensiveness of socio-physical and personal factors are therefore essential

in understanding how occupants use different building functions [79]. Here,

cultural and contextual user experience is important to base the understanding

of how spaces are perceived [80, 81]. Table 3 synthesizes the findings in order to

clarify the benefits and drawbacks of open and common spaces. The empowering
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means of digitalization led to an increased demand for flexibility in everyday life

[30], which may be the primary opportunity of common indoor spaces.

Open Enclosed

Personal Control and Privacy No Yes

Crowdedness and Vitality Yes No

Collective Atmosphere Yes No

Adjustability and Adaptability Yes No

Cognitive Performances No Yes

Collaboration and Social Support Yes No

Table 3: Trade-offs between open and enclosed spaces.

Given the mutual barriers that public urban spaces and common building

spaces share, as well as the trade-offs between sociality and individuality, we

derive the benefits and drawbacks of open spaces in both urban and building

settings. Using these, we address our final research question: to identify the

trade-offs between open and enclosed environments for a balanced implementa-

tion and use of shared and public space. Here, providing flexible and adjustable

environments that dynamically respond to changing user activities positively

influences spatial choices for not only recreational and social activities, but also

for working activities that require self-direction and concentration (e.g. [14, 53]).

4.4. Balanced implementation for open spaces

A sensitive approach for designing and integrating common spaces is needed

to solve complaints within open environments, which have been linked to higher

levels of uncooperative behavior and distrust between space users. Table 4

presents the main benefits and drawbacks of public outdoor spaces found in

literature. It is found that natural design elements can be integrated into public

outdoor spaces. Compared to indoor spaces, these can provide environmental

benefits on a larger scale in order to improve a greater sense of mental well-

being [36]. The provision of social and green spaces increases optional and ’in-

between’ activities, which can affect the probability of spontaneous interaction

and can improve community ties [33]. For working activities, public outdoor
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spaces show less suitability due to increased levels of distraction and physical

and visual overexposure. In order to increase the range of activities in public

outdoor spaces, research indicates that functional diversity and the strategic

placement of physical design elements would have the potential to increase uses

that go beyond optional and in-between activities. The provision of technical

equipment such as power-plugs, for instance, is still limited in public outdoor

spaces while having the potential to increase satisfaction and use levels for both

leisure and work-related activities [43].

Benefits Drawbacks

The use of Public outdoor spaces have

shown to increase with the land-use diver-

sity factor, which means that functional

diversity and higher density development

and a well-connected street network sup-

port the use of public spaces.

Public outdoor spaces are surrounded by

physical and social environments. The ex-

tent and character of public spaces however

often not reflect these local needs and con-

texts.

Public Outdoor Spaces are among the

highly rated spaces for ‘in-between’ activi-

ties, such as taking a break or having lunch,

which tends to increase spontaneous and

planned social interaction and ties between

people.

Public Outdoor Spaces are vulnerable to

perceptions of distraction, lack of privacy,

and stress symptoms due to high noise lev-

els and visual overexposure.

Studies about public outdoor spaces indi-

cate that the perception of proximate green

and social spaces, as opposed to impervi-

ous hardscapes, result in a greater sense of

mental well-being and place-making

Public outdoor spaces are not universally

perceived as suitable locations for all sorts

of activities, additional support functions

may offer increased spatial diversity to ful-

fil the needs and preferences of public space

users.

Table 4: Benefits and Drawbacks of Public Outdoor Spaces.

Table 5 presents the benefits and drawbacks of common indoor spaces found

in literature. Opportunities of common indoor spaces involve changing lifestyles

and working approaches towards more autonomy. Increased knowledge of or-

ganizational costs related to human and personal needs of building users can
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support strategic choices of interior design elements such as furniture and other

temporary elements to counteract the effects of noise and privacy issues. More-

over, the provision of functional support to perform the basic activities in com-

mon spaces with minimal assistance and flexibility can be critical to work related

outcomes, which the provision of opportunities to choose from may facilitate

autonomous and interactive engagement [82][83]. A successful integration of

common spaces into the general building configuration can help support and

maintain social relationships and collaboration, which is seen to support psy-

chological aspects such as managing emotions and reactions, and facilitate self-

efficacy through a sense of coherence and control.

Benefits Drawbacks

Common indoor spaces can help to provide

flexibility and functionality in maintaining

the equilibrium between stability and re-

sponsiveness to change.

Common indoor spaces are perceived un-

suitable for many working activities due to

distractions and other disturbances.

Common indoor spaces can have positive

impacts of social interaction and organiza-

tional ties on mental well-being and com-

fort.

Noise and human circulation are major

sources of distraction and can closely be

related to the need of self-control and au-

tonomy in common and public spaces.

Spaciousness can show reductions in neg-

atively associated risks of crowding and

overstimulation on user satisfaction and

well-being.

Common space users withdraw themselves

from noises and crowds in order to effec-

tively do self-directed work and not be dis-

turbed.

Common spaces attract certain target

groups and can shape and improve inner-

organizational processes and philosophies.

Noise, lighting, and circulation flows hin-

der flexible workers from working appro-

priately, since they only have little control

over environmental conditions.

Table 5: Benefits and Drawbacks of Common Indoor Spaces.
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5. Discussion and Conclusions

Common spaces have become popular throughout industries to respond to

the dynamic requirements of modern workplaces and working behaviors. Work-

places are among the most common types of physical environments that people

inhabit in their daily lives and are standing under a radical change towards more

flexibility and commonality. Literature reveals parallels between undervaluing

public space in cities and undervaluing common space in buildings. Public urban

spaces and common spaces in buildings share common characteristics in that

they serve as physical link between building and city functions, and provide

multi-purpose space for a diverse range of user activities. While many work-

places and learning environments particularly focus on facilitating collaborative

and social activities, literature discloses the lack of sufficient spaces for retreat

and concentration. The shift towards collaborative and flexible work approaches

will continue to grow, which goes hand in hand with an increased need for quiet

informal spaces in future workplaces and learning environments. The literature

suggests that flexibility not only favors interaction and collaboration, but also

individual activities that require a high level of focus. Being dependent on too

few spatial qualities would stand in contrast to the dynamic nature of spatial

choice behaviors. Optimal space conditions that balance opposing concepts de-

pend on the integration of multiple spatial qualities in a common space that

effectively promote a variety of activities [84].

The mutual barriers of common spaces include economic prioritization, pol-

icy constraints and benchmarks, equipment and support structures, densifi-

cation and crowdedness, environmental comfort, and locational accessibility.

These barriers are analogous between common buildings spaces and public ur-

ban spaces, particularly when it comes to the initial challenges of implemen-

tation and operation. However, such barriers may be perceived differently by

different users, and this diversity of needs creates a challenge in functionally

balancing space provisions within common indoor and public outdoor spaces.

The benefits and drawbacks of informal open spaces depend on their alignment
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to dynamic user needs, yet conclusions about the potential of common spaces

to support collaborative and interactive processes within an organization are

still not clear. The behavioral approach taken in this research, with its implicit

aim to distinguish the user values of open and enclosed spaces, can help to un-

derstand the policies that govern them. Research suggests that a collaborative

governance structure could help to include all relevant stakeholders in the deci-

sion making of investments into common goods such as public spaces. Previous

policies tend to take individual preferences as given, and social needs deviate

from economic rationality. Instead, public policies for urban commons should

be based on cooperation and collaboration, in order to understand the diver-

sity and irrationality of decisions that do not focus on individual and collective

well-being [5].

When it comes to physical determinants of common and public spaces, stud-

ies reveal layout and design quality, ambient environmental conditions and sup-

port structures as the main determinants on spatial choices. Moreover, the

atmosphere and character of a space is more important for optional activities,

while furnishing played a larger role for work activities. Common spaces are not

universally perceived as suitable locations for all sorts of activities and highly

depend on additional support functions. Spaciousness and support structures

like technology and communication infrastructure are common functional bar-

riers for work. Locational accessibility and functionality is highly praised in the

literature to counteract the negative effects of common and public spaces on

spatial choices. Aesthetic appearance showed significant relation to satisfaction

but less on occupancy preferences. The combination of traditional and modern

types of functions may facilitate work or learning outcomes most efficiently, but

the direct differentiation of health and well-being effects in open and enclosed

spaces is rarely targeted in the reviewed literature. Indirectly, the literature still

reveals a clear distinction between the two space typologies, both in terms of

space choice behaviors, health and well-being, and work product outcomes.

The concepts of perception, cognition and behavior dominate the assessment

of human responses to the built environment. Common spaces should support
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psychological aspects, facilitate self-efficacy, enable the development and main-

tenance of social relationships with others, and provide functional support to

perform the basic activities with minimal assistance. Crowdedness and ter-

ritoriality, privacy and interaction, and self-control and autonomy have been

identified as main categories of socio-physical determinants on spatial choices.

In the literature, these stand in strong contrast with enclosed spaces, as open

and common spaces often do not serve individual needs such as privacy and

territoriality. Contrarily, examples can be found where the stimulation of a col-

lective atmosphere even within noisy and crowded spaces seem to motivate and

support space users in working together and alone. At the same time, crowding

research has also linked low use levels when seeking stress relief (when social

stimuli are less important).

The literature considers issues of privacy and interaction on the one hand,

and open and enclosed spaces on the other often in isolation. However, we

find that successful common spaces have the potential to increase interaction

among a broad range of users, user groups and activities. Demographic diver-

sity and democratic and inclusive processes may occur, comprising important

social factors for common and public spaces. Flexibility and adjustability are

perceived positively by users and highlight the facilitating role of the physi-

cal space to stimulate user attitudes, motivation, engagement and well-being.

The literature further implies the potential of increased autonomy in common

spaces with providing a variety of choices that support aspects of self-regulation,

collaboration and interaction. Sociality and commonality is a major source of

distraction and can be closely related to the need of self-control and autonomy

in common and public spaces. The negative implications of common and pub-

lic spaces on spatial choices could be interpreted as the high inter-dependency

between changing psycho-social needs and appropriate diversity. This reflects

the relevance of flexibility and functionality in maintaining the equilibrium be-

tween stability and responsiveness to change. The perceived effectiveness of

well-designed spaces involves a high degree of autonomy and control, privacy

and spaciousness, and adjustability. In terms of ambient environmental condi-
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tions, the luminance of artificial light, the directions of natural light, thermal

comfort, air quality, and noise levels are all environmental performances that

affect the decision on spaces for a users’ intention. Crowdedness and noise levels

are the most important factors in both perception and satisfaction, indicating

that these space attributes are salient for users when they make space choices.

Contrary to these findings, some others reported components of perceived suit-

ability and well-being were greater in spaces with lower background noise levels,

but with more user-generated sound. Just like high levels of privacy, noise lev-

els become a dominant space attribute when choosing which space to reject.

Conversely, low levels of noise would not attract space users, but other users

that form a certain collective quality would, in combination, determine spatial

choices and thereby attract users.

In this article, a structured literature review is applied in order to collect

information from a broad range of sources, with the aim to increase transparency

and replicability of an unbiased literature research. A systematic approach

aids a rigorous synthesis across disciplinary themes, which reflects the versatile

nature of the proposed research questions in section 1.

Shortcomings with structured literature reviews include the limitation in

creativity and intuition when searching for literature, as this approach does not

allow high flexibility in manually tailoring and pinpointing search directions. In

addition, SLRs highly depend on the quality of titles and abstracts of the search

findings. The limited flexibility of SLRs can be seen in the lack of sophisticated

findings about scalable benefits of the different space typologies. In terms of

economic prioritization, we find that a well-balanced design between open and

enclosed spaces at both scales could synergistically benefit economic and social

aspects in minimizing operation costs in tandem with improved health and well-

being. However, our study highlights clear similarities between the barriers and

important physical and social determinants of common indoor and public out-

door spaces. The trade-offs between open and enclosed indoor spaces highlight

the importance of understanding the use and purpose of spaces, the opposing

and complimentary design elements and behaviors that reveal promising direc-
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tions for future research when it comes to promoting a balanced use of common

and public spaces. A commonly referred answer on the trade-offs between spaces

and their suitability for various user needs directed towards common indoor and

public outdoor spaces is system thinking. Here it is about the provision of pos-

sibilities for users to choose and adapt spaces to their needs, that we think of

buildings as combinations of functions, and make them visible. Facing space

scarcity means that modesty is a desirable behavior, and that applies to one’s

personal surroundings as well. For this, traditional spaces will not fit into the

development, which means that there are completely new dimensions of tasks

and challenges in which common spaces may play a vital role both on a build-

ing and urban scale. In our case, many learning environments and workplaces

were subjects of enquiry inside buildings, while green spaces dominate stud-

ies on an urban scale. The methods used on both scales are rather unilateral;

surveys and literature reviews were mainly used to assess urban phenomena,

and inside buildings, surveys were by far the most used method, with issues of

context-dependency and lack of scalability. For example, studies using digital

means like sensors, seating sweeps, cameras or wearable devices to investigate

human behavior in physical settings are poorly represented in the search find-

ings. The lack of methodological diversity within this field may have several

reasons, including lack of funding for digital data collection tools, routines in

research procedures, time limitations, and the dynamic nature of human be-

havior itself, where technological advancements and new data sources reflect a

strong opportunity for future research.

Drawing on the findings of this SLR, common spaces may play an important

role in mitigating emerging problems with existing building and city configu-

rations, ranging from underutilized spaces and poorly balanced organizational

functionality, to the unsuitability of traditional spaces to today’s user behaviors.

With the increasing flexible and overlapping uses of spaces, and the desire for

increased compatibility of spaces to user activities, common and public spaces

face the unique opportunity to encourage the collective power of stakeholders in

order to contribute to the larger community with providing synergistic benefits
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to the operation, and most importantly, the use of buildings and cities.
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ü

n
er

(2
0
17

)
T

h
e

in
fl

u
en

ce
of

sp
a
ce

ch
ar

a
ct

er
is

ti
cs

o
n

th
e

p
re

fe
re

n
ce

o
f

ca
fe

s
a
s

w
or

k
p

la
ce

s
W

o
rk

P
er

fo
rm

a
n

ce
s

S
u

rv
ey

,
O

b
se

rv
a
ti

on
s

X

23
B

ot
h

W
or

k
S

p
ac

es
N

g
(2

0
16

)
B

eh
av

io
ra

l
m

a
p

p
in

g
an

d
tr

ac
k
in

g
J
o
u

rn
a
l

A
rt

ic
le

S
p

a
ce

U
ti

li
za

ti
on

B
eh

av
io

ra
l

M
a
p
p

in
g

T
h

eo
ry

X

24
U

rb
an

G
re

en
S

p
ac

es
A

rn
b

er
ge

r
E

d
er

(2
0
15

)
A

re
u

rb
a
n

v
is

it
or

s’
ge

n
er

al
p

re
fe

re
n

ce
s

fo
r

g
re

en
-s

p
a
ce

s
si

m
il

ar
to

th
ei

r
p

re
fe

r-

en
ce

s
w

h
en

se
ek

in
g

st
re

ss
re

li
ef

?

J
o
u

rn
a
l

A
rt

ic
le

H
ea

lt
h

a
n

d
W

el
lb

ei
n

g
S

u
rv

ey
X

X

25
U

rb
an

G
re

en
S

p
ac

es
J
en

n
in

g
s,

et
a
l.

(2
01

6)
A

d
va

n
ci

n
g

su
st

a
in

ab
il

it
y

th
ro

u
g
h

u
rb

an
gr

ee
n

sp
a
ce

:
cu

lt
u
ra

l
ec

os
y
st

em
se

r-

v
ic

es
,

eq
u

it
y,

a
n

d
so

ci
al

d
et

er
m

in
an

ts
o
f

h
ea

lt
h

J
o
u

rn
a
l

A
rt

ic
le

H
ea

lt
h

a
n

d
W

el
lb

ei
n

g
L

it
er

a
tu

re
R

ev
ie

w
X

26
U

rb
an

G
re

en
S

p
ac

es
B

ie
rn

a
ck

a
K

ro
n

en
b

er
g

(2
01

8)

C
la

ss
ifi

ca
ti

on
of

in
st

it
u

ti
o
n

al
b

ar
ri

er
s

a
ff

ec
ti

n
g

th
e

av
a
il

a
b

il
it

y,
ac

ce
ss

ib
il

it
y

an
d

a
tt

ra
ct

iv
en

es
s

of
u

rb
a
n

g
re

en
sp

a
ce

s

J
o
u

rn
a
l

A
rt

ic
le

M
a
rk

et
C

o
m

p
et

it
io

n
L

it
er

a
tu

re
R

ev
ie

w
X

X

27
U

rb
an

G
re

en
S

p
ac

es
P

ar
k

(2
01

9
)

P
ar

k
an

d
N

ei
gh

b
or

h
o
o
d

A
tt

ri
b

u
te

s
A

ss
o
ci

a
te

d
W

it
h

P
ar

k
U

se
:

A
n

O
b

se
rv

a
-

ti
on

al
S

tu
d

y
U

si
n

g
U

n
m

a
n

n
ed

A
er

ia
l

V
eh

ic
le

s

J
o
u

rn
a
l

A
rt

ic
le

M
a
rk

et
C

o
m

p
et

it
io

n
S

u
rv

ey
X

28
U

rb
an

G
re

en
S

p
ac

es
B

ou
lt

o
n

,
et

al
.

(2
0
18

)
F

a
ct

o
rs

sh
a
p

in
g

u
rb

a
n

g
re

en
sp

ac
e

p
ro

v
is

io
n

:
A

sy
st

em
a
ti

c
re

v
ie

w
o
f

th
e

li
te

r-

a
tu

re

J
o
u

rn
a
l

A
rt

ic
le

M
a
rk

et
C

o
m

p
et

it
io

n
L

it
er

a
tu

re
R

ev
ie

w
X

X

29
B

ot
h

L
ea

rn
in

g
S

p
ac

es
B

ec
k
er

s,
et

al
.

(2
01

6)
L

ea
rn

in
g

sp
ac

e
p

re
fe

re
n

ce
s

o
f

h
ig

h
er

ed
u

ca
ti

on
st

u
d

en
ts

J
o
u

rn
a
l

A
rt

ic
le

W
o
rk

P
er

fo
rm

a
n

ce
s

S
u

rv
ey

X
X

X

30
B

u
il

d
in

g
L

ea
rn

in
g

S
p

ac
es

M
ä
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lä
H

el
fe

n
st

ei
n

(2
01

6
)

D
ev

el
op

in
g

a
co

n
ce

p
tu

al
fr

am
ew

or
k

fo
r

p
a
rt

ic
ip

at
or

y
d

es
ig

n
o
f

p
sy

ch
os

o
ci

a
l

a
n

d
p

h
y
si

ca
l

le
a
rn

in
g

en
v
ir

o
n

m
en

ts

J
o
u

rn
a
l

A
rt

ic
le

H
ea

lt
h

a
n

d
W

el
lb

ei
n

g
S

u
rv

ey
X

X
X

31
B

u
il

d
in

g
L

ea
rn

in
g

S
p

ac
es

Y
u

an
,

et
a
l.

(2
01

7
)

A
n

In
ve

st
ig

at
io

n
of

U
n

iv
er

si
ty

S
tu

d
en

ts
’

C
la

ss
ro

om
S

ea
ti

n
g

C
h

oi
ce

s
J
o
u

rn
a
l

A
rt

ic
le

W
o
rk

P
er

fo
rm

a
n

ce
s

S
u

rv
ey

X

32
B

u
il

d
in

g
L

ea
rn

in
g

S
p

ac
es

B
ec

k
er

s
(2

0
16

)
H

ig
h

er
ed

u
ca

ti
on

le
ar

n
in

g
sp

ac
e

d
es

ig
n

:
fo

rm
fo

ll
ow

s
fu

n
ct

io
n

?
J
o
u

rn
a
l

A
rt

ic
le

W
o
rk

P
er

fo
rm

a
n

ce
s

S
u

rv
ey

X

33
B

u
il

d
in

g
L

ea
rn

in
g

S
p

ac
es

Z
ei

vo
ts

S
ch

u
ck

(2
01

8)
N

ee
d

s
a
n

d
ex

p
ec

ta
ti

on
s

o
f

a
n

ew
le

ar
n

in
g

sp
a
ce

:
R

es
ea

rc
h

st
u

d
en

ts
’

p
er

sp
ec

-

ti
ve

s

J
o
u

rn
a
l

A
rt

ic
le

H
ea

lt
h

a
n

d
W

el
lb

ei
n

g
In

te
rv

ie
w

s,
S

u
rv

ey
X

X

34
B

u
il

d
in

g
L

ea
rn

in
g

S
p

ac
es

D
a
n

es
h

p
o
u

r
(2

0
18

)
V

al
u

e
G

en
er

a
ti

o
n

in
H

ig
h

er
E

d
u

ca
ti

on
S

p
a
ce

M
a
n

a
ge

m
en

t
T

h
ro

u
gh

U
se

r-

C
en

tr
ic

D
a
ta

A
n

al
y
ti

cs

T
h

es
is

M
a
rk

et
C

o
m

p
et

it
io

n
S

u
rv

ey
,

O
b

se
rv

a
ti

on
s

X
X

X

35
B

u
il

d
in

g
L

ea
rn

in
g

S
p

ac
es

T
u

rp
in

,
et

al
.

(2
01

6
)

W
h

a
t

m
ak

es
a
n

in
fo

rm
al

le
ar

n
in

g
sp

ac
e?

B
o
o
k

C
h

an
g
in

g
L

if
es

ty
le

s
S

w
ee

p
s,

S
u

rv
ey

X
X

36
B

u
il

d
in

g
L

ea
rn

in
g

S
p

ac
es

L
ow

e,
et

a
l.

(2
0
18

)
C

om
m

u
te

r
C

am
p

u
s

in
T

ra
n

si
ti

on
:

M
ee

ti
n

g
th

e
C

h
a
n

gi
n

g
N

ee
d

s
o
f

S
tu

d
en

ts

th
ro

u
g
h

M
ix

ed
-M

et
h

o
d

s
A

ss
es

sm
en

t

T
h

es
is

C
h

an
g
in

g
L

if
es

ty
le

s
S

u
rv

ey
,

In
te

rv
ie

w
s,

O
b

se
rv

a
ti

o
n

s
X

X

37
B

u
il

d
in

g
L

ib
ra

ry
N

eu
ro

h
r

(2
0
17

)
F

ir
st

-g
en

er
a
ti

o
n

U
n

d
er

gr
a
d

u
a
te

L
ib

ra
ry

U
se

rs
:

E
x
p

er
ie

n
ce

s
a
n

d
P

er
ce

p
ti

on
s

of

th
e

L
ib

ra
ry

as
P

la
ce

T
h

es
is

H
ea

lt
h

a
n

d
W

el
lb

ei
n

g
S

el
f-

R
ep

or
ti

n
g

X
X

37

Jo
ur

na
l P

re
-p

ro
of



#
R

e
f.

S
c
a
le

F
o
c
u

s
A

re
a

A
u

th
o
rs

T
it

le
T

y
p

e
s

D
ri

v
e
rs

M
e
th

o
d

s
P

h
y
si

ca
l

a
n

d
so

c
io

-p
h
y
si

ca
l

in
-

fl
u

e
n

ce
s

o
n

sp
a
ce

c
h
o
ic

e
be

h
a
v
-

io
rs

B
e
n

e
fi

ts
a
n

d
d
ra

w
ba

c
k
s

fo
r

th
e

im
p
le

m
e
n

ta
ti

o
n

a
n

d
u

se

o
f

sh
a
re

d
a
n

d
p
u

b
li

c
sp

a
ce

T
ra

d
e
-o

ff
s

be
tw

ee
n

o
p
e
n

a
n

d

e
n

c
lo

se
d

e
n

v
ir

o
n

m
e
n

ts
a
n

d
th

e

ba
la

n
ce

be
tw

ee
n

u
se

r
n

ee
d
s

3
8

B
u

il
d

in
g

L
ib

ra
ry

O
li

ve
ir

a
(2

01
6
)

S
p

ac
e

p
re

fe
re

n
ce

at
J
a
m

es
W

h
it

e
L

ib
ra

ry
:

W
h

a
t

st
u

d
en

ts
re

al
ly

w
a
n
t

J
o
u

rn
a
l

A
rt

ic
le

H
ea

lt
h

an
d

W
el

lb
ei

n
g

S
u

rv
ey

,
In

te
rv

ie
w

s,
O

b
se

rv
a
ti

o
n

s
X

X
X

3
9

B
u

il
d

in
g

L
ib

ra
ry

G
u

ll
ik

so
n

M
ey

er
(2

01
6
)

C
ol

le
ct

in
g

sp
a
ce

u
se

d
a
ta

to
im

p
ro

ve
th

e
U

X
o
f

li
b
ra

ry
sp

ac
e

J
o
u

rn
a
l

A
rt

ic
le

C
h

a
n

g
in

g
L

if
es

ty
le

s
S

w
ee

p
s,

S
u
rv

ey
X

X

4
0

B
u

il
d

in
g

L
ib

ra
ry

H
il

lm
a
n

,
et

al
.

(2
01

7)
U

se
r-

fo
cu

se
d

,
u

se
r-

le
d

:
sp

ac
e

as
se

ss
m

en
t

to
tr

a
n

sf
o
rm

a
sm

a
ll

a
ca

d
em

ic
li

b
ra

ry
J
o
u

rn
a
l

A
rt

ic
le

S
p

a
ce

U
ti

li
za

ti
o
n

S
w

ee
p

s,
S

u
rv

ey
X

X

4
1

B
u

il
d

in
g

L
ib

ra
ry

G
iv

en
A

rc
h

ib
a
ld

(2
01

5
)

V
is

u
al

tr
a
ffi

c
sw

ee
p

s
(V

T
S

):
a

re
se

a
rc

h
m

et
h

o
d

fo
r

m
a
p

p
in

g
u

se
r

a
ct

iv
it

ie
s

in

th
e

li
b

ra
ry

sp
a
ce

J
o
u

rn
a
l

A
rt

ic
le

S
p

a
ce

U
ti

li
za

ti
o
n

O
b

se
rv

a
ti

on
s,

G
IS

X
X

4
2

B
u

il
d

in
g

L
ib

ra
ry

K
im

(2
01

7
)

U
se

r
p

er
ce

p
ti

o
n

a
n
d

u
se

of
th

e
a
ca

d
em

ic
li

b
ra

ry
:

A
C

or
re

la
ti

o
n

A
n

a
ly

si
s

J
o
u

rn
a
l

A
rt

ic
le

W
or

k
P

er
fo

rm
an

ce
s

S
u

rv
ey

X

4
3

B
u

il
d

in
g

L
ib

ra
ry

M
eh

ta
C

ox
(2

0
19

)
A

t
h

o
m

e
in

th
e

ac
ad

em
ic

li
b

ra
ry

?
A

st
u

d
y

of
st

u
d

en
t

fe
el

in
gs

of
“h

o
m

en
es

s”
J
o
u

rn
a
l

A
rt

ic
le

C
h

a
n

g
in

g
L

if
es

ty
le

s
O

b
se

rv
a
ti

on
s

X
X

4
4

B
u

il
d

in
g

W
or

k
S

p
ac

es
P

er
er

a
,

et
al

.
(2

0
19

)
A

d
a
p

ta
b

il
it

y
o
f

th
e

sh
a
re

d
w

o
rk

sp
a
ce

co
n

ce
p

t,
fo

r
o
ffi

ce
b

u
il

d
in

gs
in

S
ri

L
a
n

ka
J
o
u

rn
a
l

A
rt

ic
le

C
h

a
n

g
in

g
L

if
es

ty
le

s
In

te
rv

ie
w

s
X

X

4
5

B
u

il
d

in
g

W
or

k
S

p
ac

es
W

o
h

le
rs

,
et

al
.

(2
01

9)
T

h
e

re
la

ti
on

b
et

w
ee

n
a
ct

iv
it

y
-b

a
se

d
w

o
rk

en
v
ir

o
n
m

en
ts

a
n
d

offi
ce

w
or

ke
rs

’
jo

b

at
ti

tu
d

es
an

d
v
it

a
li

ty

J
o
u

rn
a
l

A
rt

ic
le

W
or

k
P

er
fo

rm
an

ce
s

S
u

rv
ey

X
X

4
6

B
u

il
d

in
g

W
or

k
S

p
ac

es
Ö
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