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Abstract. This systematic scoping review investigates the influence of spatial design on employee
behaviour by analysing workplace research presented at the Space Syntax Symposia (SSS). Adhering
to PRISMA guidelines, 37 articles from the 1st—13th SSS were analysed regarding their spatial, so-
cial, and methodological components. The study reveals correlations between analysis techniques,
syntactic properties, and social behaviours. Although limited to symposium proceedings, the review
demonstrates strong representativeness and operational consistency.

Two primary contributions emerge: the identification of three contextual patterns mapping the
relationship between syntactic metrics and behavioural phenomena across office types, and the estab-
lishment of a comprehensive empirical foundation connecting behaviour, perception, and metrics. This
work provides a critical baseline for future meta-analyses and theoretical research in the field.
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1. INTRODUCTION

Workplace environment studies focus on social and physical aspects. Space syn-
tax, with its ,,theory and set of techniques,” explores these aspects and their rela-
tionships using specific concepts, theories, and methods (Burdet, 1997). Bridg-
ing theory and practice, space syntax is useful for empirical research because of
its measurable results. As a result, it has gained attention over the years and has
evolved through contributions from various fields.

In 1997, the first Space Syntax International Symposium was held to pro-
mote these advancements and new studies in the field. Researchers gathered to
share research and information, and this conference has continued biennially
since then (Greene ef al., 2012; Karimi, 2016; Space Syntax Network Sympo-
sia Database, 2024). Accordingly, a study analysing conference papers from
the first to the eleventh symposium found a shift in the use of methodological,
conceptual, and theoretical foundations of space syntax theory in line with these
developments (Krenz ef al., 2019). Similarly, another study, a meta-analysis of
the relationship between pedestrian movement and the built environment, iden-
tified patterns between syntactic metrics, techniques, and pedestrian movement.
The analysis methods influenced the outcomes of space syntax studies from
19752016 (Sharmin and Kamruzzaman, 2018). Furthermore, a systematic re-
view incorporating socio-spatial experiences in space syntax studies revealed
a consistent pattern showing that several syntactic measures are significant re-
gardless of scale and analysis (Lee et al., 2023). Lastly, a bibliometric review of
space syntax research from 1976 to 2023 indicated that urban studies primarily
focus on how morphology and street layout influence limited cognitive and be-
havioural aspects, forming recognizable patterns (Mohamed and Yamu, 2024).
However, another systematic review on sociability in urban environments ar-
gues that, although space syntax is useful, there is a gap in the literature because
it concentrates on limited topics and concepts related to the social environment
in urban areas (Askarizad et al., 2024). Consequently, Space Syntax Symposia
(SSS) have been held every two years since 1997 to bring together researchers,
discuss new developments, contributions, and discoveries, which are often ver-
ified multiple times.

In summary, despite the accumulated knowledge and experience, few reviews
have focused on analysing trends in the use of space syntax within the literature.
Furthermore, these studies generally evaluate spatial and behavioural patterns
without considering behavioural differences related to scale, function or social
identity, which are vital in architectural space. Therefore, there is still a need for
fresh, comprehensive, focused, and systematic reviews on space syntax research
that also address these factors.
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Building on this, this literature review will include these factors and focus on
workplace studies presented at the SSS 1-13. It will examine social and spatial im-
pacts on employee behaviour at the architecture scale through a systematic literature
review process—PRISMA. The main question of this review is how spatial morphol-
ogy and employee behaviour (interaction, movement, and co-presence) relate and
what research components are used to investigate the relationships between spatial
and social environments. Due to the specific standards of the systematic literature
review method, this review aims to identify patterns objectively among research com-
ponents such as spatial, social, and methodological elements, and to discuss common
findings and variations among studies according to standards established by this meth-
od. The goal is to provide evidence from existing literature that supports workplace
design aligned with organisational needs and a healthy social environment.

2. METHODS AND MATERIALS

2.1. Method of the review

In this study, a systematic literature review process is followed to establish high
standards for analysing and synthesising previous research findings in a system-
atic, transparent, and reproducible manner (Davis et al., 2014; Snyder, 2019).
They organise the review process around a well-defined research question to en-
sure comprehensive identification, critical assessment, and synthesis of all rele-
vant empirical evidence, following a predetermined set of inclusion and exclusion
criteria to ensure transparency and reproducibility. This rigorous process aims to
minimise bias and provide a reliable overview of current knowledge (Moher et al.,
2009; Page et al., 2021; Lee et al., 2023).

Based on this, the current literature review aims to explore space syntax
studies in the workplace more thoroughly and accurately regarding employee
behaviours, to uncover the connections between social, spatial, and methodo-
logical components through predefined criteria that filter relevant articles and
assess their quality, enabling careful conclusions to be drawn from the literature.
Additionally, the use, patterns, and research results related to space syntax are
examined.

Given that, this literature review can be classified as a ,systematic scoping review’
since it limits the scope to the Space Syntax Symposia, the academic community that
focuses exclusively on space syntax studies, in order to meet the homogeneity crite-
ria of the procedure and address practical constraints such as limited time, workload,
and researcher capacity. Moreover, the SSS committee applies a blind peer-review
process and specific eligibility criteria to reduce bias and uphold academic standards



212 Hicret Aydogan, Mehmet Emin Salgamcioglu

(Greene et al., 2012). Nonetheless, this remains the first and most comprehensive
effort on this topic to date, aiming to advance the field through its detailed approach
and serving as a meaningful proxy for the broader research landscape.

2.2. Finding material

In this literature review, a pre-study was conducted to screen relevant literature
through a multi-pronged strategy involving Web of Science Core Collection
(WoS), Scopus, citation research, and the Space Syntax Network Symposia Data-
base. This screening yielded 101 relevant papers with duplicates identified from
1982-2022. It is observed that some researchers frequently contributed to the lit-
erature and presented similar cases and content at the SSS, either as individuals or
groups. Also, many of these contributors are connected through research groups,
have worked together multiple times, and participated in the SSS.

Furthermore, Fig. 1 indicates that these researchers have the highest scores
and are ranked among the top 15 in the relevant literature, according to Scopus,
Web of Science Core Collection, and the Space Syntax Network Symposia Da-
tabase, from left to right respectively. Researchers listed in all three databases
are marked in bold black, while those appearing in two are in bold grey. The
authors enclosed in frames are partners in the same research and are listed to-
gether, though other collaborations also exist.

! Scopus W Web of Science W SSS Paper
Sailer Sailer Sailer e ———————
Rashid Rashid Penn I
Koutsolampros Zimring Steen I
Zimring Penn Wineman I
Haslem Wineman Zimring I
Wineman Budgen Koutsolampros IR
Peponis Peponis Budgen I
Koohsari Austwick Haslem I
Hanibuchi Koohsari Koch I
Shibata Hanibuchi Beck I
Oka Shibata Markhede IEE—
Vaughan Oka Pomeroy I
Neurnayr Dobson Londsdale puums
Zamani Suckley Rashid mm—
Thomas Bafna Peponis I
Austwick Appel-Meulenbroek Austwick I
012345867 88910 0123 435 0123 4567 8 910
Number of papers Number of papers MNumber of papers

Fig. 1. Researchers with the highest contributions to the relevant literature in the period 19822022

Note: Researchers highlighted in bold black appear at the top of all three lists, while those highlighted
in bold grey appear at the top of two lists.

Source: own work based on Scopus, WoS, and the Space Syntax Network Symposia Database.

Additional research showed that they presented parts of the same studies, sim-
ilar cases, and content from the SSS papers; in some instances, the exact same
material appeared in other publications (Steen, 2009; Steen, 2010; Markhede and
Steen, 2008; Penn et al., 1997; Serrato and Wineman, 1997).
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Lastly, the SSS papers constitute the majority of the relevant literature,
with 37 out of 72 papers screened through Scopus, Web of Science Core Col-
lection, and the Space Syntax Network Symposia Database, including papers
with high similarity. Therefore, although not every researcher in the field par-
ticipates in the SSS, it is believed that limiting the relevant literature to the
SSS can offer useful insights into the broader discipline by covering the ma-
jority, as shown in Fig. 2 and other reasons mentioned above. Nevertheless, it
should be noted that the results of this literature review are subject to debate
regarding their generalisability due to its scope, as it only partially covers the
relevant literature.

— WoS — Scopus Spacesyntax.net » + + Mutual Papers
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Fig. 2. Comparative analysis of literature via Scopus, WoS, and the Space Syntax Network Symposia
Database

Note: Thirty-seven of the 72 papers originate from the SSS, exhibiting significant overlaps in cases,
content, and research groups with the non-SSS papers.

Source: own work.

2.2.1. Eligibility for symposium criteria

The SSS was chosen as the primary eligibility criterion to standardize research
qualifications because it is a multidisciplinary, comprehensive, and prestigious
conference that accepts peer-reviewed papers presenting new scientific research,
ensuring reliability and objectivity, and is written in academic English.

The conference has been hosted internationally by various institutions across
different countries, accepting full papers, short papers, and posters within
a structured format provided annually by the steering committee. To date,
14 symposia have been held, with the most recent in 2024 in South Cyprus;
however, this study reviews presentations from 1 to 13, which have been pub-
lished. The proceedings from these symposia are available through two data-
bases: Scopus and the Space Syntax Network Symposia Database. Scopus has
indexed proceedings since 2013, covering nearly half of all published papers
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(846 out of 1551), starting with SSS9. The Space Syntax Network Symposia
Database, owned by Space Syntax Limited and affiliated with The Space Syntax
Laboratory at University College London, has made all proceedings from the
first to the thirteenth symposium available, totalling 1551 papers through 2024.
Although all studies are accessible via the Space Syntax Network Symposia
Database without Scopus, the latter is used for analysing data such as researcher
and institution participation, keywords, and evaluating the quality of the pro-
ceedings.

2.2.2. Keywords criteria

To identify workplace-related studies in the symposium, relevant keywords
,workplace,” ,,workspace,” and ,,office” were searched in the titles, abstracts,
and keywords. Different search strategies were used for each database. Initially,
the search on Scopus.com was refined to ,,space AND syntax AND symposium”
in the ,,conference” field and further limited to ,,workplace” OR ,,workspace”
OR ,,office” in the ,article title, abstract, keywords” field. This search yielded
34 papers out of a total of 846 papers with ,,space AND syntax AND sympo-
sium” on the site. After removing an abstract, an introductory letter, and three
papers lacking keywords in the correct sections, 29 papers met the criteria. Next,
since the Space Syntax Network Symposia Database does not have an effective
search engine, the following process was used: all papers were downloaded and
compiled into a single file. The file’s ,,finder” search function was used to iden-
tify relevant papers containing the defined keywords; then, they were manually
examined to remove those where keywords appeared only in the wrong sec-
tions. This process identified 1,551 papers from the Ist to the 13th SSS, total-
ling 611 papers mentioning these keywords, of which 103 were eligible. After
excluding papers with multiple keywords, 76 relevant papers remained. Finally,
posters and abstracts were excluded, leaving 73 papers for further review on the
Space Syntax Network Symposia Database.

2.2.3. Spatial criteria

Since this systematic review aims to examine evidence-based practices related
to employee behaviour in the workplace, spatial factors such as scale, function,
and user profile are essential considerations. Therefore, spatial criteria were set
to exclude urban studies, virtual space studies, and other research unrelated to
employee behaviour, such as studies on libraries, prisons, and housing. Using
the same screening method as before, 13 papers from Scopus.com and 37 pa-
pers from Space Syntax Network Symposia Database were identified as eligi-
ble for this review and are listed in an Excel file for further analysis, as shown
in Fig. 3.
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—
Records identified
= Databases (n = 2) Records removed before screening:
-g (Sco'pusAcom; Spacesy‘nta.xAnet) Duplicate records (n = 57)
& Registers for proceedings of space syntax Records removed for other reasons
*é symposium (n=2397) (abstracts, posters, letters, etc.)
= (Spacesyntax.net :1551; Scopus.com: 846) =7
Registers for relevant keywords
(n= 137 (Scopus.com: 34, Spacesyntax.net=103))
I
_E‘) Racard d Records excluded through irrelevant spatial categories
§ eio; 3s sereene —®| (urban and other architectural spaces)
5| | @=7 (n=36)
!
3 s ; :
it Studies included in review
E (n=37)
-

Fig. 3. PRISMA flow diagram showing database and register searches
Source: PRISMA Executive.

3. DATA ANALYSIS PROCEDURE

The correspondence theory of space syntax suggests that behaviour patterns are
influenced by the spatial configuration if trans-spatial aspects legitimise them
(Hillier and Hanson, 1984; Hillier, 2007). Based on this, the overall approach of
space syntax research begins with analysing spatial configuration syntactically
to assess interaction possibilities, then traces actual spatial behaviours and in-
teraction patterns, and concludes with examining the relationship between these
possibilities and actual patterns in the observed space. While spatial configuration
is presumed to guide space use patterns, trans-spatial factors such as perception,
culture, and demands can also significantly influence these patterns. Space syntax
helps identify these relationships through complementary concepts, theories, and
techniques. This holistic approach enables workplace (WP) studies to explore the
connection between social and spatial environments and to gather evidence of the
effects of spatial design.

In this context, four research components are discussed in this literature review
within the framework of the WP studies of the SSS, two are data types investigated
for correlation: spatial and social aspects. Additionally, research methodology,
including spatial analysis techniques and social data collection methods, will be
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discussed. Since most studies do not elaborate on the correlation methods, the dis-
cussion is limited to the data types and collection methods, which are sufficiently
defined for classification in the research.

3.1. Social components

In space syntax studies, the effect of spatial configuration is primarily observed
through social aspects, mainly behavioural patterns. In addition, trans-spatial factors
such as perception are important elements that are assumed to influence behaviour
patterns and be affected by the spatial configuration. Similarly, WP studies at the SSS
examined these two social components to understand the relationship between so-
cial and spatial environments. However, there are also studies that evaluate behavi-
oural patterns solely through morphological analysis without considering the social
environment. Based on this, this review will discuss the studies in three categories
based on the type of social data analysed: morphology, behaviour, and perception.

3.1.1. Morphology-based studies

One common approach is focusing on spatial morphology and analysing the spa-
tial patterns using the methodological and theoretical basis of space syntax to
evaluate the workplace environment without observing any social patterns. How-
ever, they may still discuss the possibilities of the social environment based on
spatial configuration. Given that, morphology-based studies measure only spatial
aspects and do not directly assess social aspects, even though they estimate the
potential social environment in those spaces.

3.1.2. Behaviour-based studies

Behavioural patterns are vital for understanding social and spatial environments
in workplaces because they provide data on activity types, frequencies, and the
influences of trans-spatial and spatial factors on behaviour in workplace studies
(Grajewski and Hillier, 1982).

Given that, space syntax theory proposes that there are two main activities peo-
ple perform in a place: moving or occupying space; and their patterns naturally arise
from spatial factors (Hillier and Hanson, 1984; Hillier, 2007). Therefore, these
two activities are described as spatial behaviours that are also assumed to exhibit
trans-spatial factors according to the theory.

Additionally, Hillier (2007) has suggested that social behaviours are created by
spatial configuration, as it shapes opportunities for co-presence. Observing inter-
action patterns and examining their relationship with interaction possibilities are
key techniques in space syntax research. For example, a proportional relationship
is believed to show that spatial configuration supports socio-organisational needs,
while a lack of relationship indicates that trans-spatial factors—such as organi-



Systematic literature review of workplace environment studies at the Space Syntax... 217

sational and perceptual aspects—influence behaviour patterns. Moreover, social
behaviours are linked to organisational behaviours, including communication,
collaboration, knowledge sharing, innovation, productivity, and creativity. These
are key components of WP studies at the SSS regarding employee behaviour.

Based on this, studies are categorised as behaviour-based when they focus on
behaviour patterns as the primary social data rather than other psychosocial con-
structs, observing behaviour patterns through various methods to correlate with
spatial components in this literature review.

3.1.3. Perception-based studies

Perceptual components, which can be defined as subjective judgments of environ-
mental factors that influence behaviour, are among the social aspects examined in
employee behaviour studies of the SSS such as satisfaction, safety, and privacy. The
studies are classified as perception-based in this review because they focus on percep-
tual components like sense of security, autonomy, control, communication, social sup-
port, satisfaction, and usefulness, and are analysed quantitatively in most cases using
different methods. These studies primarily observe behaviour patterns, as well as per-
ception and investigate the relationships between behaviour, perception, and spatial
configuration; thus, their content and approach differ from behaviour-based studies.

3.2. Spatial components

Spatial components are the morphological dimensions and syntactic properties in space
syntax research. Morphological dimensions include physical limits and connections
of built environments, such as visibility and accessibility. Visibility is the most studied
morphological dimension for understanding the use limits and potentials of space in
space syntax (Krenz et al., 2019). However, this dimension relies on eye-level visual
perception, excluding gaps and obstacles above that level, while accessibility, de-
fined as knee-level visibility, includes them to describe movement limits. Conversely,
syntactic properties are related morphological measures that identify the accessibility
or visibility of space based on factors like integration, connectivity, and occlusivity.

3.3. Research methodology

3.3.1. Spatial analysis techniques

In space syntax theory, three spatial analysis techniques were initially proposed:
axial line, justified graph, and convex space maps (Hillier and Hanson, 1984).
However, visibility graph analysis, introduced decades later, has become the
most widely used technique since then (Turner, 2001; Hillier, 2007; Benedikt and
McElhinney, 2019; Krenz ef al., 2019).
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By description, axial line analysis (ALA) relies on linear representations of
spatial configurations, which are accumulations of the longest paths between any
two points within the space. Justified graph analysis (JGA) is based on an abstract
graph that depicts the connection system of the layout and measures the syntax of
the space by counting the transitions to access other spaces from a point. Convex
space analysis (CSA) uses regional representations that define the largest spatial
partitions within which all points are mutually visible (Hillier and Hanson, 1984).
Given that, CSA is also recognised as a “functional map,” which identifies the
spatial boundaries of functions within a configuration, and it is used to define or-
ganisational borders that delineate departmental territories as well (Markus, 1993;
Hillier, 2007; Ostwald, 2011; Dawes and Ostwald, 2018). Finally, visibility graph
analysis (VGA) is based on grid representations of spatial configurations, assess-
ing permeability via isovist, which defines the visible boundaries of a base point
in a space (Benedikt, 1979; Turner, 2001; Dawes and Ostwald, 2018).

Given that, spatial analysis techniques are important factors in studies since dif-
ferent techniques can produce varying results according to findings (Benedikt and
McElhinney, 2019; Krenz et al., 2019; Lee et al., 2023; Azkarizad et al., 2022). For in-
stance, VGA provides more detailed insights into spatial visibility compared to ALA,
which may explain its increasing popularity (Benedikt and McElhinney, 2019).

3.3.2. Social data collection methods

Data about social components is collected through various methods depending on
the type and context of the information. Generally, two main approaches are used,
each involving different techniques: self-report and on-field observation. First,
on-field observation techniques, such as space syntax analysis, are widely applied
to study behaviour patterns. Researchers collect data in real time at the site using
methods like snapshot analysis, tracking, and gate counting. Second, self-report
techniques are also commonly used, where participants provide data about their
activities through digital or handwritten logs, notepads, questionnaire surveys,
and interviews, including ethnographic observation methods.

4. RESULTS OF THE DATA ANALYSIS PROCEDURE

The results of the analysis of the WP research in the SSS, according to the defined
procedure, are shown in Table 1. The rates, frequencies, and preference patterns of
these data types and their collection methods are discussed based on the selected
sample following the systematic review process. Research gaps and weaknesses
in approaches will be addressed based on these topics.

Next, the findings of the studies will be discussed in three categories according
to social data type: perception, behaviour, and morphology.
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4.1. Preference of spatial components

Starting with the morphological dimensions, visibility is the favoured dimension
by 86% of the selected sample, indicating that visual perception dominates for
spatial perception, as shown in Fig. 4. Accessibility was used by 49% of the sam-
ple, particularly regarding power distance, face-to-face interaction frequency, or-
ganisational structure, network, and hierarchy. Half of the studies focused solely
on visibility, while only 14% focused exclusively on accessibility. The remaining
studies analysed both dimensions, accounting for 35%. In contrast, preferences
for morphological dimensions in relation to syntactic properties are similar, ex-
cept for isovist-based metrics such as targeted visibility and intervisibility.

Various forms of visibility are highly emphasised in nearly one-fifth of the
sample, including targeted isovist fields, half, back, front, and side isovist (parts of
visible area in a specific direction) (Beck, 2012, 2013, 2015); exposure (visibility
to others), surveillance (visibility of others), and intervisibility (visibility to each
other) analyses (Markhede and Carranza, 2007; Lu et al., 2009; Beck, 2012, 2013,
2015; Yenel-Giiler and Demirkan, 2022; Hajo, 2022). These derivative properties
are used to understand the impacts of different perspectives and scopes of visibili-
ty, such as visible contacts on interaction patterns when seated or standing, on the
sense of privacy, or control.

35% —
Both

— 51%
Only visibility

14% ——

Only accessibility

Fig. 4. General preference rates of morphological dimensions in the WP studies of the SSS

Source: own work.

In terms of syntactic metrics, space syntax software defines at least 25 measures of
spatial configurations, and 18 different metrics are used in the selected sample, while
10 of them appeared only once, such as choice, control, controllability, entropy, maxi-
mum radial, window array, path angle, angular depth, and mean straight-line.
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The preference rates show that integration and depth, the oldest syntactic prop-
erties and their reciprocals, were significantly more favoured, as shown in Fig. 5.
Moreover, except for one study which generated its own metrics (Shpuza, 2003),
each has certainly participated in research, while coexisting in one third (12/37).
However, integration was the most preferred property, appearing in three quarters
(28/37), while depth appeared in half (19/37) of the selected sample. Additionally,
12 studies, one third, relied solely on integration, while only four studies, one
tenth, relied solely on depth.

Visibility = Accessibility © * + Total use of metric

Number of papers

o

Integration Depth Connectivity Isovist -based Qthers

Fig. 5. Relational use of morphological dimensions and syntactic metrics in the WP studies of the
SSS

Source: own work.

The overall ranking of these properties is as follows: connectivity ranks
third and is used in one third of the studies; isovist field follows at one fifth,
22% (8/37); then compactness at one sixth, 14% (5/37); occlusivity at one tenth,
11% (4/37); isovist perimeter and area each at less than one tenth, 8% (3/37);
and various properties used only once account for 3% of these 37 studies as
shown in Fig. 6.

Among them, 11 new metrics are generated in the sample, mostly based on
the isovist field, as mentioned above. Furthermore, new analysis techniques and
metrics are developed to measure perimeter length and perimeter distance to ex-
plore correlations between floor plate shapes and natural daylight (Shpuza, 2003).
Finally, intelligibility, which measures the relationship between integration and
connectivity, appears in several behaviour-based studies (Rashid and Zimring,
2003; Beck, 2012; Lehrer-Melamed and Fisher-Gewirtzman, 2017).
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Fig. 6. Preference of syntactic metrics; and frequencies by year at the left; overall use frequencies
(number of papers they are used) at the right (Integ.= Integration, Conn.= Connectivity)

Source: own work.

Briefly, while integration has always been the primary measure and has never
lost interest, more than half of the studies in the selected sample also measured
depth or connectivity. These metrics have remained prominent to date, and many
other metrics have been measured alongside them in later cases. Therefore, inte-
gration and depth are the metrics that mostly coexisted with others, since at least
one or the other was certainly measured in papers concerning any spatial analysis
techniques. However, integration is mentioned more frequently in studies, espe-
cially for metrics based on the isovist-field.

Regarding spatial analysis techniques, VGA is the most commonly used tech-
nique, unsurprisingly employed in 64% (24/37) of the selected sample, as shown
in the schema in Fig. 7. It was quickly adapted to studies, having been introduced
at the 3rd SSS by Turner (2001), and was immediately applied in WP studies start-
ing from the 4th SSS (Steen and Blombergsson, 2003), as shown in Fig. 8 and 9.

In the second place, ALA is employed in 43% (16/37) of the cases from the
first to the last Symposia, as shown in Fig. 7 and Fig. 8. Although the least-line
map is the most common, all-line maps and segment line maps are also used
in behaviour studies to measure accessibility (Penn et al., 1997; Sailer, 2007).
However, ALA is mostly used in morphology-based studies, especially after VGA.

Third, CSA appears in 32% (13/37) of the selected samples and is combined
with ALA or VGA because it does not assess overall syntax but rather describes
co-presence and transition patterns, as shown in Fig. 9. It is generally used to
define functional or organisational maps, particularly regarding collaboration be-
tween departments or teams (Rashid ef al., 2003; Steen et al., 2003; Koch and
Steen, 2012a, b) and how architectural programs influence space use and move-
ment patterns (Rashid ez al., 2003; Steen ef al., 2003; Koch and Steen, 2012a, b;
Koutsolampros et al., 2015, 2017; Sailer and Thomas, 2019).
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W ALA W csA JGA W veAa
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Usage proportion in the relevant papers

Fig. 7. Preference rates of spatial analysis techniques by year on the left and their mutual usage on
the right in the WP studies of the SSS

Note: General use of only VGA 32%; only ALA 19%; 49% added CSA or JGA to ALA or VGA
in the sample.

Source: own work.

Following this, JGA appears in only 10% (4/37) of the studies, supporting ALA
but not VGA, as shown in Fig. 7. It is used to explore the relationship between
organisational structure, hierarchy, network, and spatial configuration through in-
tegration, depth, and connectivity (Steen, 2001; Sailer, 2007; Lehrer-Melamed
and Fisher-Gewirtzman, 2017).

Additionally, some studies have developed their own techniques, claiming that
existing methods had limitations for these analyses. For example, one study used an
original method involving drawing outlines through the centre of the floorplate to es-
timate daylight penetration and analyse its relationship with perimeter morphology,
finding a positive correlation (Shpuza, 2003). Another study used a grid to measure
distance and compactness, similar to the VGA method (Shpuza and Peponis, 2005).

Finally, one study employed agent-based analysis based on isovists, catego-
rised under VGA for further evaluations (Wackernagel, 2017).

In summary, four main space syntax techniques were used for spatial analysis
in the selected sample. As ALA and VGA are the most prominent, ALA was pre-
ferred for measuring distance over VGA (Sailer, 2007; Beck, 2015). The usage
trends show a shift over time; ALA was used in nearly all the studies before VGA
was developed, with 7 out of 9 papers; however, after VGA was announced in
2001, it overtook ALA, accounting for 72% of the sample (24 out of 33). The use
of ALA decreased to 35% after 2001, with half of those studies also supporting
the use of other techniques, including VGA. ALA and VGA were used together in
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only three studies from the same research group (Beck, 2012; 2013; 2015). Over-
all, ALA was used alone in nine studies (24%), VGA alone in 12 (35%), and JGA
or CSA were used only as supportive techniques in 42% of the sample.

« Total number of papers ~ ALA - CSA JGA VGA

Number of papers
- N W e 0 O

S§SS1
8882
5883
SSS4
SSS5
5886
SSS7
SSS8
§8S9
SSS10
88811

Fig. 8. Frequency of spatial analysis techniques by year in the WP studies of the SSS

Source: own work.

Additionally, there are correlations between spatial analysis techniques and
syntactic properties in the sample, as shown in Fig. 9. For example, ALA, CSA,
and JGA, which are the oldest techniques, are only used to measure integration,
depth, and connectivity. In contrast, VGA is employed for all preferred properties,
including derived ones. Furthermore, studies used VGA to measure either inte-
gration or depth analyses, which are interchangeable. Overall, these patterns indi-
cate that spatial analysis techniques influence the preference for certain syntactic
properties due to their geometric capabilities for measuring spatial configurations.

- Total use of metrics — ALA — GSA JGA VGA

Number of papers

Depth
Connectivity
Isovist field
Isovist
perimeter
Others

(=
9
=
o
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Compactness

Fig. 9. Relations of syntactic metrics and spatial analysis techniques in the WP studies of the SSS

Source: own work.
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4.2. Preference of social components and data collection methods

4.2.1. Social components

There are three types of research based on social components: behaviour, percep-
tion, and morphology studies. However, these components overlap across differ-
ent categories.

Preference rates show that behaviour patterns are the most significant compo-
nents, with 83% of the sample participating, while 21% of those are perception-based
studies, as shown in Fig. 10. The remaining studies focusing on morphology dis-
cuss their predictability through syntactic patterns despite often neglecting them
(Rashid and Zimring, 2003; Shpuza, 2003; Shpuza and Peponis, 2005; Wineman
and Adhya, 2007; Bafna and Ramash, 2007; Sailer et al., 2012). Although occu-
pancy and movement studies frequently overlap, one to five studies observing one
element disregarded the other. Conversely, studies focusing solely on occupancy
patterns addressed similar issues without incorporating movement patterns, such as
working and interaction behaviours (Lu et al., 2009; Beck, 2012; 2013; 2015; Yenel-
Giler and Demirkan, 2022). Meanwhile, studies concentrating only on movement
patterns explored the relationship between organisational hierarchy, workflow, and
spatial configuration (Sailer, 2007; Sailer and Penn, 2009; Markhede and Carranza,
2007; Koch and Steen, 2012b). Notably, interaction is the most prominent topic,
appearing more frequently than others, and is connected to all studies examining
spatial behavioural patterns, linking them to interaction patterns.

Morphology-
based 14% ———

Perceptual 3% —.
components

Behavioral and
perceptual 21%
components

£ — 629% Behavioral
y components

Fig. 10. Preference rates of social components in the WP studies of the SSS

Source: own work.

Within the scope of perceptual components, 9 out of 37 papers investigated
correlations with the spatial environment, while eight of them also observed be-
haviour patterns to analyse the social environment more accurately, as shown by
the schema in Fig. 11. Therefore, major topics relate to interaction and social
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environment, such as sense of security, safety, territoriality, communality, com-
munication, hierarchy, privacy, control, comfort, social support, and the useful-
ness of interactions. While privacy is mentioned most frequently, 6 out of 9 papers
address it, and three papers investigate perceptions of the physical environment
(Beck, 2012; 2013; 2015), while another three examine the usefulness of the inter-
actions (Penn et al., 1997; Sailer et al., 2007; 2009); their researchers are related.

Lastly, there are five studies in the selected sample that ignore social patterns,
which are referred to as morphology-based studies in this review (Shpuza, 2003;
Rashid and Zimring, 2003; Shpuza and Peponis, 2005; Bafna and Ramash, 2007;
Sailer et al., 2012), as shown in the schema in Fig. 11. Although they focus on re-
lationships such as daylight, floorplate shape, spatial hierarchy, spatial efficiency,
workstation allocation, workstation density, and floor plate, they assume that these
spatial factors may not always predict use patterns and social interactions. Since these
studies adopt a comparative approach with the highest number of cases—ranging
from 62 to the lowest of 7—their findings may have some degree of generalisability.

Overall, these preference patterns indicate that social components maintained
their significance over time. For example, morphology-based studies are subject-
ed only in 2003-2012, while behaviour patterns, observed through various meth-
ods, have become more prominent especially in the last decade. It also suggests
that exploratory research may become more important with small case sets and
detailed approaches over time, whereas morphology-based studies with large case
numbers have shifted away from a focus on comparative approaches.

14%
Morphology-based
(5/37)

social behaviors

-
parcepllon/ ‘-;f\ b ’t'nn.r:holugy
- o\
24% N N
Perception-based y
(9/37) N 2%

Behavior-based spatial behaviors
(23/37)

Fig. 11. Research rates of the social aspects on the left and their mutual usage on the right in the WP
research at the SSS

Source: own work.

4.2.2. Preference of data collection methods

According to preference rates, behaviour patterns are the most important social
aspects examined in WP studies at the SSS. For example, occupancy and move-
ment patterns were analysed in 70% of the sample, with different variations, while
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interaction patterns were examined in 84%, 31 out of 37 papers. Studies mostly
preferred combining methods, with about one-third (12/37) using different meth-
ods for different behaviour patterns, or observing twice with different methods in
some cases, as shown in Fig. 12. About one-fourth (9/37) relied solely on field
observation, and one-sixth (6/37) employed various self-report techniques such as
handwritten logs or digital records kept by participants.

Regarding occupancy patterns, the field observation technique was used in half
of the sample, including two studies that utilised digital recordings complemented
by ethnographic methods (Wineman et al., 2013; Pachilova et al., 2017). Similar-
ly, movement patterns were observed on-site in 59% (22/37) of cases, with two
studies collecting data via digital badges (Wineman et al., 2013; Pachilova et al.,
2017), and four studies supported by self-reported data (Penn et al., 1997; Koch
and Steen, 2012; Markhede and Carranza, 2007; Pachilova et al., 2017). While
digital badges or devices recorded movement patterns, occupancy locations, and
interactions, project or publication partnerships are used to objectively observe
social and collaboration networks within organisations (Wineman et al., 2013).
Conversely, interaction patterns were directly observed in 64% (24/37), with more
than half of these incorporating self-reported techniques. Three studies used sur-
vey methods to infer space use habits (Beck, 2012; 2013; 2015), while one relied
exclusively on prospective interaction data that employees self-reported as part of
their work habits (Sailer et al., 2007).

Additionally, agent-based analysis was used to simulate behaviour patterns in
a study (Wackernagel, 2017). Compared to behavioural components, very few
methods were used for perceptional components in the sample. Because percep-
tion is subjective and intrinsic data, a self-report approach was preferred, and
Likert-type questionnaire surveys were mainly used for quantifiable data—except
for one study, like one tenth, which employed interviews to assess perceptions of
privacy (Lehrer-Melamed and Fisher-Gewirtzman, 2017). Besides another study
that collected only perceptual data as a social component (Wineman and Adhya,
2007), all perception studies also examined correlations with behaviour patterns.
Half of them used observations (Penn et al., 1997; Rashid et al., 2005; Sailer
et al., 2009; Lehrer-Melamed and Fisher-Gewirtzman, 2017), and the other half
relied on self-report (Sailer, 2007; Beck, 2012; 2013; 2015) to find correlations.
Therefore, it can be said that exploring the links between perceptual, behavioural,
and spatial components is a key issue for this community.

Finally, as a standard practice, morphology studies that discuss configurational
patterns without examining social outcomes did not use any methods for social data
collection. However, they analysed the relationships between various spatial needs
of organisations, such as daylight, spatial efficiency, and interactive environments.
They argued that behavioural patterns might not be predicted solely based on spatial
configuration (Bafna and Ramash, 2007; Shpuza and Peponis, 2005).
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Fig. 12. Relations of social data and methods used for them in the sample

Source: own work.

Overall, social data was collected through two main methods in the selected
sample: self-report and direct observation. While each has specific pros and cons,
they are used to identify social patterns and relate them to spatial patterns in WPs.
Compared to on-field observation, self-report methods were debated regarding
scientific reliability due to limited sample sizes and personal biases, but they re-
mained relevant because they were time-saving, manageable, and effective for
data that direct observational techniques often find hard to capture due to security,
time, and privacy issues (Rashid ef al., 2005; Steen, 2009). As a result, the use of
ethnographic techniques for behaviour patterns have decreased, while on-field ob-
servation has increased over time. Although preferences have shifted, both meth-
ods were mainly used together either for different types of data or the same data to
minimise technical limitations.

4.3. Rates of socio-spatial analysis and patterns of spatial and social data

Socio-spatial analyses are regression analyses of collected social and spatial data
aimed at revealing their interrelationships and causal connections. Common pat-
terns of components, such as behaviour patterns and syntactic properties, were
preferred when discussing the socio-spatial environment of WPs in the selected
sample.

For instance, the preference rates of components in behavioural research are
highly responsive to overall preference rates, since they constitute the majority.
The preference rates of spatial analysis techniques in behavioural research are
nearly the same as the general preference rates shown in Fig. 13. Furthermore,
the preference rates of syntactic metrics in general are also very similar to those
in behaviour studies, as shown in Fig. 14. Their preference rates over the years
are also similar, such as VGA being the most used technique in behaviour-based
studies, while integration, depth, and connectivity are leading metrics. However,
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different behavioural patterns correlate with different syntactic metrics. For ex-
ample, interaction is studied in greater detail compared to spatial behaviours and
is linked to all spatial properties in the sample. Similar findings are observed in
occupancy; movement patterns are correlated with fewer spatial properties. For
instance, the isovist field, ranked fourth in preference, is often correlated with
co-presence and interaction patterns through alternative approaches like different
scopes of visibility.

+ = Total use of technique Behavior — Perception -~ Morphology

Number of papers

ALA CSA JGA VGA

Fig. 13. Preference of spatial analysis techniques across research types in the WP studies of the SSS

Source: own work.
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Others
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Fig. 14. Preference of syntactic metrics in relation to research types in the WP studies of the SSS

Source: own work.
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On the other hand, although most perception studies were conducted after VGA
was developed, ALA remains the most popular technique in the selected sample.
For example, seven of nine studies, almost 80%, used ALA, while VGA was used
in half of the studies and was the second most popular, as shown in Fig. 13. Addi-
tionally, JGA and CSA are used only once, mainly to support ALA or VGA (Penn
et al., 1997; Lehrer-Melamed and Fisher-Gewirtzman, 2017).

Conversely, preference rates for syntactic metrics are comparable to the overall
preference rates, with similar rankings. Integration, depth, and connectivity are
the primary metrics, with integration used in all these studies. The remaining five
properties utilised in perception studies were examined in three papers related to
the same study, evaluating exposure, surveillance, and intelligibility (Beck, 2012;
2013; 2015).

Similarly, on the one hand, morphological studies predominantly preferred
ALA exclusively in three of the five studies in the selected sample, even though
they were conducted after VGA between 2003 and 2012. VGA and a specific
method, on the other hand, were used once in the remaining two studies. While
only one of each spatial analysis technique is preferred in these studies, only four
syntactic properties were measured in the sample, with the ranking of preference
rates being identical to the general preference rates, as shown in Fig. 14. While
integration is used in all, depth is used in three out of five, and connectivity and
compactness are used only once. According to this, integration and depth—op-
posite configurational patterns—are dominant for identifying morphological pat-
terns. Furthermore, the relationship between spatial hierarchy and organisational
hierarchy is discussed, particularly through these properties, regarding potential
behaviour and interaction patterns (Rashid et al., 2005; Wineman and Adhya,
2007; Beck, 2012; 2013; 2015).

4.4. Findings of socio-spatial analysis

In summary, the findings indicate that space syntax analysis can provide valuable
insights into how office design decisions influence organisational, behavioural,
and perceptual dynamics within a workspace. However, some conclusions are
questionable due to ongoing development of more rigorous technical, methodo-
logical, and conceptual approaches.

In the first quarter, between 1997 and 2001, studies involving SSS 1-3 em-
ployed elemental spatial properties, such as integration and depth, with ALA as
the main analysis technique, and included on-field observations of behaviour pat-
terns, except for one study. Perceptual components were observed through self-re-
port techniques in another study (Penn et al., 1997; Wineman and Serrato, 1997,
Spiliopoulou and Penn, 1999; Steen, 2001). All four papers supported the idea that
integrated spatial configurations often promote greater interaction and knowledge
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sharing. They also highlighted the perceived usefulness of interactions alongside
organisational status, emphasising that spatial design remains a key factor in shap-
ing organisational behaviour despite telecommunications.

In the second quarter, between 2003 and 07, SSS 4-6, the use of space syntax and
social components remained quite similar to the first quarter, with VGA also present
and used in four out of six behaviour-based studies during this period, representing
a quarter of the 11 papers. However, morphology-based studies were prominent
during this period, with four papers, making up 80% of morphology-based studies
in the overall sample. All of these studies preferred ALA for integration, along
with depth, connectivity, or compactness, except for one that developed its own
metrics and analysis method (Shpuza, 2003). These studies indicated that spatial
configuration and organisational structure influence communication, privacy, terri-
toriality, and movement accessibility (Rashid and Zimring, 2003), and that spatial
depth and global integration impact flexibility, visibility, and interaction potential
(Shpuza, 2003). Conversely, later research on office layout and workstation density
showed that, although morphology alone poorly predicts behaviour, it still helps
with space efficiency and workstation allocation (Shpuza and Peponis, 2005; Bafna
and Ramash, 2007). Additionally, one-third of perception-based studies from this
period focus on morphology rather than behaviour patterns, finding correlations
between syntactic properties and user perception based on several psychosocial
factors (Wineman and Adhya, 2007). The other perception-based studies involving
behaviour patterns revealed that spatial configuration indirectly influences percep-
tions such as privacy, control, satisfaction, safety, and autonomy, as well as social
behaviours like collaboration, by affecting spatial behaviour patterns (Rashid et
al., 2005; Sailer et al., 2007). Finally, earlier VGA-based behaviour research in
this sample found that spatial configuration may facilitate movement but does not
always lead to increased interaction when organisational culture intervenes (Steen
et al., 2003). Similarly, evidence- based design research has shown that spatial re-
design can reshape organisational culture, as changing space often alters behaviour
patterns (Sailer, 2007; Sailer et al., 2007). However, complementary approaches,
such as positioning analysis and prototype tools like SPOT, argued that visibili-
ty, intervisibility, and movement structures influence interaction (Markhede and
Koch, 2007; Markhede and Carranza, 2007).

In the third quarter, between 2009 and 13, SSS 7-9, there are noteworthy
changes in the use of space syntax, social data, and methods. For instance, self-re-
port techniques for behaviour patterns are used only as much as solo observation
and combinations, with one third of 11 papers employing one of each. More-
over, the reliance on earlier methods declined, and studies began applying more
refined techniques and additional syntactic properties due to VGA. Eventually,
isovist-based metrics such as the isovist field in different scopes and directions
became in demand, affecting interaction according to organisational role, per-
ception, and behaviour, with better workstation orientation, visibility, and layout
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linked to higher satisfaction and increased interaction through various metrics (Lu
et al., 2009; Beck, 2012; 2013). However, another study found that central posi-
tion in a social network supported collaboration, while spatial depth or isolation
supported productivity (Wineman et al., 2013). Other research revealed that inter-
action patterns are influenced by formal ties and schedules (Appel-Meulenbroek,
2009; Beck, 2012; 2013). Additionally, continuation of evidence-based studies,
including the only study with ALA in this period, reports similar findings as the
previous quarter — such as changing spatial configurations helping to increase
collaborativeness (Sailer and Penn, 2009; Sailer et al., 2009). Lastly, besides the
perception-based studies in the second and third parts of this period, the final mor-
phology-based study of this quarter revealed that elemental syntactic metrics like
integration are shaped by factors such as the number of floors, circulation layout,
and the proportion of open space, based on an analysis of more than sixty office
buildings (Sailer et al., 2012).

In the last quarter, in 2015-22, or SSS 10-13, the use of space syntax has evolved
from just techniques to also include more metrics, with a focus on behaviour re-
search—11 studies in this period concentrated on this. Most studies increased field
observation, except for one that was the only agent-based study simulating behav-
iour patterns within the sample, finding that certain configurational patterns influ-
ence perceptual factors like control, privacy, and protection (Wackernagel, 2017).
Conversely, research shows that spatial layout does not always boost interaction. For
instance, while corridor width, visibility, and circulation patterns affect interaction,
results suggest that high visibility may actually decrease work-related interactions if
visual privacy is compromised (Yenel Giiler and Demirkan, 2022; Lehrer-Melamed
and Fisher-Gewirtzman, 2017; Beck 2015). Still, other studies using multiple syn-
tactic properties have found that spatial layout can significantly shape behaviours
and user satisfaction, especially when balancing open and enclosed spaces (Sakr et
al., 2015; Koutsolampros et al., 2015; Koutsolampros et al., 2017; Koutsolampros
et al., 2019; Yenel-Giiler and Demirkan, 2022).

Overall, these studies highlight the complex relationship between spatial de-
sign and organisational factors, emphasising the need to understand both spatial
and social elements thoroughly. While earlier research suggested that more inte-
grated spatial layouts tend to promote greater interaction and knowledge sharing,
later studies reveal that spatial integration does not always lead to increased inter-
action due to organisational influences. Therefore, while spatial configuration can
influence employee behaviour, organisational factors such as hierarchical culture
and structure generally have a stronger impact. This confirms that space syntax
provides a foundation and toolkit for understanding the connection between spa-
tial and social factors and employee behaviour.

Additionally, several factors influence research findings, including social and
spatial aspects, as well as methods. Preference for ALA has diminished signifi-
cantly in behaviour studies due to the development of VGA and is now primarily
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used in morphology-based research. Moreover, the limited metric options of ALA
are another disadvantage compared to VGA for detailed analyses. Furthermore,
ALA-based analyses typically support space syntax theory and confirm links be-
tween spatial configuration and aspects of behaviour, perception, and organisation,
despite some mixed results. Conversely, VGA studies have produced different out-
comes by employing more advanced techniques and concepts, such as agent-based
analysis and new syntactic properties. Similarly, these conflicting results under-
score the complex relationship between spatial design, behaviour, and perception.

4.5. Results

Space syntax has become a key method in workplace architecture research, pro-
gressing from basic spatial metrics to more comprehensive approaches that in-
corporate behaviour and perception. This review of WP studies from the SSS 1st
to 13th shows evolving priorities in spatial techniques and user-centred insights.

Briefly, space syntax suggests that behavioural patterns are social structures
stemming from spatial arrangements and offers a supplementary method to its
theoretical foundation. Based on this, WP studies generally focus on actual and
potential behaviour patterns to explore how spatial and social variables impact
employee conduct. This review shows evolving priorities in spatial techniques
and user-centred insights.

In this sample, social behaviours such as interaction received more empha-
sis than spatial behaviours, with almost all spatial patterns being examined for
their correlation with social behaviour patterns. Moreover, they are believed to
be products of spatial behaviours and perception; thus, the correlations with these
factors are also widely investigated. Besides, perceptual aspects such as privacy,
satisfaction, and awareness have gained attention in recent years, but are still in-
consistently addressed. Nevertheless, one in seven studies in the sample ignored
actual behaviour patterns but estimated them through spatial morphology.

Researchers have employed a variety of observational and ethnographic meth-
ods to study these behaviours, with observational data becoming more common
over time because it carries more credibility. However, two key morphological
characteristics significantly affecting how people move, occupy, and interact in
space are identified: visibility and accessibility, with visibility being preferred
roughly twice as much. The choice of these characteristics depends on specific
research goals and the advantages each offers in measuring spatial data and its
impact on occupant behaviour and social patterns.

Additionally, variables and research methods have evolved over time. While
CSA and JGA assisted other techniques throughout, ALA was the dominant analysis
method in the first decade, primarily focusing on a few basic syntactic properties.
Subsequently, VGA was developed and has taken the lead, utilising various specified
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syntactic properties in studies. This shift also influenced the main research questions
and results, providing more detailed and comprehensive information about spatial
configuration. For example, factors such as co-presence and visibility fields which
is a crucial factor in perception, space usage, and knowledge-sharing environments.
Similarly, different syntactic properties like occlusivity, maximum radial, isovist
perimeter, area, control, and entropy are examined in relation to behaviours and
perception. However, while VGA generally offers more detailed measurements, it
showed less correlation with behavioural patterns, whereas ALA analyses often re-
vealed positive or negative, weak or strong correlations. This is also questionable.

Furthermore, although several syntactic properties were measured, only a few
were used commonly, and the greater the number of properties, the less signifi-
cant the correlations. Lastly, an exploratory and comparative approach prevailed,
helping to identify differences resulting from organisational or spatial setups and
seeking to uncover causality between spatial arrangements and behaviour.

All in all, the field has experienced three identifiable phases chronologically.
From the 1990s to the early 2000s, studies were dominated by ALA and CSA
with a focus on movement and direct interaction. In the mid-2000s, research-
ers began integrating perceptual and psychosocial variables and adopting more
diverse methods, including VGA and their experimental techniques. Since the
2010s, attention has shifted toward visibility, awareness, and organisational cul-
ture, accompanied by greater use of mixed methods and larger sample sizes. De-
spite the extent and workload of the observation methods, some of them analysed
behaviours as well. This progression mirrors changes in workplace design from
cellular and hierarchical setups to open, flexible, and user-centric environments
and reflects a broader transition in space syntax from measuring spatial efficiency
to evaluating spatial experience.

Overall, the preferences in technical, methodological, and social aspects of WP
studies at the SSS followed certain patterns, showing clear progress and common
yet debatable results.

5. DISCUSSION

Space syntax has advanced architectural understanding of workplace environ-
ments by offering empirical tools that reveal how spatial configuration influences
social behaviour and perception. The adoption of visibility graph analysis (VGA)
and perceptual metrics aligns with contemporary priorities like visibility, auton-
omy, and collaboration. The field has matured methodologically, shifting from
single-case studies to broader, mixed-method research incorporating real-time an-
alytics and sensor-based tools.
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Despite this progress, several challenges remain. Most studies are descriptive,
lacking predictive power or causal inference. While VGA is increasingly used,
it is not consistently integrated with other spatial models like topological analy-
sis. Behavioural components are often cited but insufficiently contextualised, and
perceptual measures remain inconsistently defined. User diversity, such as age,
gender, or neurodivergence, is rarely addressed. Furthermore, large-sample stud-
ies are limited, hindering the development of generalisable workplace typologies.

Pre- and post-occupancy studies are common but lack standardised evaluation
frameworks and long-term tracking. Future research should refine these meth-
ods, adopt structured evidence-based approaches, and incorporate digital tools for
dynamic behavioural insight. Overall, space syntax research is evolving toward
multi-dimensional analysis, but future progress depends on methodological rigor,
inclusion, and alignment with organisational realities.

Briefly, workplace studies in space syntax have evolved from simple spatial-be-
havioural correlations to complex, multi-dimensional analyses that integrate spa-
tial, social, and experiential data. This trajectory reflects not only advances in
analytical tools but also a deepening understanding of how space influences, and
is influenced by, organisational life. Strengthening methodological rigor and em-
bracing diversity in data and users will be critical to future progress.

This systematic review provides a focused synthesis of workplace-oriented
space syntax research, offering an in-depth assessment of how spatial techniques
such as axial analysis and visibility graph analysis have been applied to under-
stand interaction, movement, occupancy, and perception in office environments.
Unlike broader studies such as Askarizad et al. (2024), which focus on sociability
in public spaces, or Lee et al. (2023), which span diverse domains, this review
delivers typological specificity and architectural relevance. It complements bib-
liometric overviews like Mohamed and Yamu (2024) by illustrating how shifts
toward experiential metrics are reflected in empirical workplace studies. Similar-
ly, it extends the thematic mapping of Krenz et al. (2019) by translating concep-
tual trends into methodological patterns across nearly three decades. The use of
a PRISMA protocol enhances transparency, while the introduction of a novel re-
search component framework enables systematic comparison across spatial and
social dimensions. Although limited to SSS papers, this focus ensures thematic
consistency and highlights evolving design priorities. The study also identifies
persistent gaps, such as inconsistent treatment of perception, underuse of eval-
uative frameworks, and minimal attention to user diversity. While the frame-
work would benefit from further validation and expansion to newer data sources
(e.g., digital behaviour or hybrid models), this review establishes a rigorous and
practice-relevant foundation for advancing space syntax research in workplace
architecture.

The findings of this review align with prior research in highlighting visibil-
ity and spatial integration as key drivers of interaction, echoing conclusions in



238 Hicret Aydogan, Mehmet Emin Salgamcioglu

Askarizad et al. (2024) and Lee et al. (2023). However, this study reveals that in
workplace contexts, behavioural components like movement and occupancy are
less consistently analysed, and perceptual factors—while increasingly present—
remain underdeveloped. Unlike earlier reviews that emphasise thematic or disci-
plinary trends, this review shows a clear methodological shift from axial to VGA
and growing, yet uneven, interest in user experience. It uniquely demonstrates
how these spatial-social pairings vary across case scales and periods, offering
more nuanced architectural insights.

In practice, these findings offer practical guidance for workplace design and
management. Companies can use this information to create spaces that foster col-
laboration, boost efficiency, and increase employee satisfaction. However, it is im-
portant to recognise that optimal design solutions depend on each organisation’s
unique culture and needs.

Limitations of this review include a focus on traditional office layouts and the
inclusion of only English-language sources, which may not fully reflect current
trends such as remote and hybrid work.

Future research should focus on longitudinal studies to evaluate how office de-
sign influences organisations over time and explore cultural and industry-specific
differences.

6. CONCLUSIONS

This study provides the first systematic, PRISMA-guided review of workplace-ori-
ented space syntax research, filling a significant gap in the literature. Focusing on
workplace research presented at the Space Syntax Symposia, it reveals important
insights into how spatial design influences employee behaviour. Reviewing 37
relevant studies, it demonstrates that space syntax provides a strong theoretical
and methodological foundation for exploring how office layouts relate to organi-
sational dynamics.

Yet narrowing scope to the SSS brings generalisability and bias risks within, it
also brings a consistency in some ways such as quality issues across studies that
are evaluated together. Besides, its core strength lies in its combination of meth-
odological rigor and architectural specificity; it goes beyond thematic aggregation
to classify, quantify, and compare how spatial metrics are paired with behavioural
and perceptual outcomes across nearly three decades of research. The structured
framework it introduces offers a replicable model for future systematic reviews
within architecture and environmental behaviour studies.

The review also identifies critical field-wide gaps: limited integration of spa-
tial and social models, underrepresentation of diverse user profiles, and a lack of
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evidence-based or pre/post-evaluation methods. Addressing these gaps is essen-
tial for advancing space syntax as a predictive, evaluative, and inclusive design
tool. By consolidating empirical knowledge within a practical, theory-informed
structure, this review makes a timely and valuable contribution to the architec-
tural research community, with strong relevance for both scholars and practition-
ers navigating the future of workplace design. Likewise, it highlights progress in
research methods over time, with more sophisticated spatial analyses and data
collection techniques emerging. Lastly, the findings emphasise that the interaction
among physical space, organisational factors, and employee behaviours is highly
complex.

All in all, this review offers a foundation for future research by clarifying
which spatial and social variables are well-studied and which remain underex-
plored. It supports more informed methodological choices and highlights gaps in
user diversity and evaluation. Future studies should further develop space syntax
approaches while recognising the essential role of social and cultural influences
in shaping how office spaces function and are perceived. For design, it provides
empirical guidance to create more responsive, inclusive workplace environments.
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