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ABSTRACT

Occupant satisfaction in office spaces is a critical factor influencing occupant’s productivity,
satisfaction and overall workplace experience. This systematic review examines the methodologies
and approaches used to assess occupant satisfaction with office space design, identifying key
evaluation tools and research trends. The study explores the extent to which existing
methodologies integrate environmental, spatial and design factors to provide a comprehensive
understanding of user experience. Additionally, it highlights the limitations in current assessment
tools, including the lack of standardised frameworks for capturing occupant feedback at different
stages of the design process. The findings suggest a growing shift towards data-driven and
real-time feedback mechanisms to enhance workplace adaptability. By synthesising existing
research, this review aims to provide insights for designers, facility managers and policymakers to
refine evaluation methods and integrate occupant-centric strategies into office space planning.

Practitioner Summary: This review explores assessment methods for occupant satisfaction with
office design, finding a stronger focus on building physics (e.g. environmental comfort) over
aesthetics. It highlights survey tool trends and a lack of design-focused methodologies, suggesting
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unified approaches to improve office design and satisfaction evaluations.

1. Introduction

Research on the impact of office spaces on occupants
has been a subject of investigation since the 1980s
(Vischer and Wifi 2017). However, the COVID-19 pan-
demic transformed traditional workplaces, sparking
renewed interest both in academia and in the industry
in how office environments influence satisfaction,
health and productivity (Helmold XXXX). Because of
the pandemic, companies have started to adapt to dif-
ferent models of work, from home working to flexible
working (Al-Habaibeh et al. 2021), thereby encourag-
ing independence, autonomy and trust in the work-
force (Helmold XXXX). Home-office and remote working
are now constitutive parts of a ‘new normal’ (Carroll
and Conboy 2020). Employees now acknowledge
strong benefits in remote working, such as reduction
in commuting time and flexible hours. Consequently,
several organisations recognise that lack of work flexi-
bility may lead to a loss of talents (Marzban et al.
2023). Organisations have started to re-consider the
purpose of the physical workspace (Marzban et al.

2023). First, by designing an office space that allows
for social distancing (Carroll and Conboy 2020). Second,
by re-evaluating the space layout to reflect the reduced
on-site workforce, addressing underutilised areas and
optimising the overall office space requirements
(Carroll and Conboy 2020). For instance, new office
space layout offer flexibility in the choice of type and
location of work (Sirola et al. 2022). In addition, com-
panies have been adopting new workspace design
concepts that include more ‘playful and innovative’
surroundings (Poupard, Mateev, and Mantelet 2019), to
increase employee retention and attract new talent. As
a result, the importance of providing workspaces that
meet employee expectations is gaining significant
attention from employers, office space developers and
employees themselves (Kamarulzaman et al. 2011).
The office environment is important to employee’s
satisfaction for several reasons, such as health and
well-being (Kamarulzaman et al. 2011; Haapakangas
et al. 2018; Abeyrathna et al. 2024), comfort and
engagement (Rasheed, Khoshbakht, and Baird 2019)
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productivity and better work outputs (Dole and
Schroeder 2001). In fact, the term ‘satisfaction’ with the
office space has been considered from different per-
spectives. Previous scholars have broadly defined satis-
faction as the fulfilment of expectations related to
objects, services or experiences (Lassen and Goia 2021).
Employee satisfaction has been defined as the degree
to which the office environment aligns with and meets
employees’ needs and expectations, focusing on the
role of the physical working environment (Van Der
Voordt 2004). Despite this broader definition, much of
the research on occupant satisfaction in office spaces
has predominantly focused on measuring environmen-
tal comfort, encompassing aspects of building physics
such as thermal conditions, lighting, acoustics and air
quality (Tiara and Gamal 2021) where the design and
interior elements of the space are often overlooked
(Paul and Taylor 2008). The emphasis lies on ‘physical
comfort’ or ‘environmental satisfaction with working
conditions’ (Kwon and Remgy 2019) with limited atten-
tion paid to the value or the spatial design (Agha-Hossein
et al. 2013), such as aesthetics (Ong 2013), or office fur-
niture, layout and spatial characteristics which are also
are poorly considered (Scrima et al. 2021).

While previous literature reviews have extensively
examined individual factors influencing employee sat-
isfaction in office spaces - such as air quality (Gupta
et al. XXXX), activity-based workplaces (Masoudinejad
and Veitch 2023) and indoor environmental quality
(Heinzerling et al. 2013), they have often done so in
isolation.

These studies primarily focus on specific physical or
environmental attributes, such as thermal comfort,
workspace flexibility and green building features, with-
out a comprehensive integration of all contributing
elements. However, employee satisfaction is a multifac-
eted outcome (Nairobi XXXX) shaped by the dynamic
interplay between spatial design, environmental condi-
tions and workplace policies.

This fragmented approach presents a challenge for
design practice, where decisions must account for the
holistic experience of occupants rather than isolated
environmental factors (Haapakangas et al. 2025). The
lack of integrated knowledge on the drivers of
employee satisfaction not only limits a comprehensive
understanding of user needs but also hinders the abil-
ity of architects, interior designers and facility manag-
ers to create truly user-centred workspaces. Without
this integration, design interventions risk being reac-
tive - addressing singular issues like air quality or
noise reduction, rather than proactively shaping envi-
ronments that support occupant’s satisfaction (Carthey
2006; Kim and de Dear 2013).

To address these gaps, this article aims to conduct
a systematic literature review to evaluate the method-
ologies and metrics used in previous studies to cap-
ture occupant satisfaction with office space design.
More specifically, this review seeks to answer the fol-
lowing research question and sub-questions:

How is occupant satisfaction with office space
design evaluated by previous work?

a. In what context, is occupant satisfaction with
office space design studied?

b. What methodologies are commonly used to
assess occupant satisfaction with office space
design?

¢.  What domains are considered to evaluate satis-
faction with office space design?

d. When in the design process, are these method-
ologies applied?

The ultimate objective of this review is to map the
current research landscape and identify future direc-
tions that can support office space designers in devel-
oping evidence-based frameworks for improving
occupant experience. By consolidating knowledge
across multiple domains, this study seeks to provide
designers, facility managers and researchers with a
clearer understanding of how occupant satisfaction
data can be systematically integrated into the design
process, leading to more adaptable, user-centred office
environments that align with evolving workplace needs.

2. Methodology

For this review, literature was gathered and categorised
following the PRISMA model for systematic reviews (Page
et al. 2021). The search primarily targeted two databases:
Scopus and Web of Science, supplemented by additional
records. The focus was on journal articles presenting
empirical studies spanning the fields of engineering, psy-
chology and social sciences. Exclusions were applied to
unpublished works, theses, conference proceedings, book
chapters, non-scientific articles and articles in languages
other than English (Figure 1).

The literature search was conducted in April 2024
utilising a search string combining keywords (see Table
1) related to employees, users, occupants and various
aspects of office design and satisfaction.

The search across the three sources yielded 186 lit-
erature findings. After removing 49 duplicates, the
remaining abstracts underwent screening. Of these, 50
articles were excluded for various reasons, such as not
being journal articles, lacking relevance to office
design or occupant satisfaction, or due to limited



Figure 1. It shows the steps of literature exclusion taken. The
process started with 187 literature pieces that were screened
for duplicates, type of article and research setting. A total of
87 literature pieces were elected for further investigation.

Table 1. Combination of search keywords for this literature
review.

Keyword 1 Keyword 2 Keyword 3
OR Employee AND Office design AND Satisfaction

User Office architecture

Occupant Office layout

Workplace design
Workplace architecture
Workplace layout
Workspace design
Workspace architecture
Workspace layout

Specifically, the search string used the combinations ‘employee OR user
OR occupant’ AND ‘office design OR office architecture OR office layout’ OR
‘workspace design OR workspace architecture OR workspace layout’ OR
‘workplace design OR workplace architecture OR workspace layout’” AND
‘satisfaction’

Alt Text T1: A table listing various keyword combinations used in the
literature review search string.

access to the full article. Ultimately, 87 records were
deemed suitable for inclusion in this review.

3. Overview of review results

Figure 2 shows the annual publication trends in the
field, revealing a notable increase in articles address-
ing occupant satisfaction within office settings over
time with a consistent rise in publications observed
from the late 2000s onwards, particularly surging in
2013, 2016 and peaking in 2019. The earliest study
found dates to 1981 (Schuler et al. 1981).
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As of June 2024, a total of 2 publications were
recorded. Remarkably, the publication rate exhibits a
sharp growth during years coinciding with the peak of
the COVID-19 pandemic. This period is characterised
by a significant shift from traditional on-site work to
remote setups, prompting companies to navigate chal-
lenges in maintaining employee motivation and con-
nectivity outside the physical office environment. With
the workforce predominantly operating from home for
extended periods, the pandemic shifted life and work
patterns, transforming the space for collaboration and
communication (key aspects to innovation) from a
physical office to a digital space (Al-Habaibeh
et al. 2021).

Figure 3(b) shows that most research took place in
The United States (n=15), and in multiple settings
(n=9), meaning that the same research publication
considered offices in different countries, followed by
Australia (n=9). In Europe, most publications have
been done in The United Kingdom (n=7) followed by
the Netherlands (n=6).

In terms of continent, most of the research was in
Europe (36%) followed by America (24%), Asia (18%)
and Oceania (11%). A 10% of the research took place
in ‘multiple settings" Although countries like Germany
have the most population in Europe (81.4 million
inhabitants) and the white-collar workforce builds
almost 20% of the population (Hammermann and
Voigtlander 2020), only one research found within this
review took place in Germany (Herbig, Schneider, and
Nowak 2016).

A wide range of sample size is present in current
literature. Overall, the sample sizes within the
research projects found within this literature review
vary from 12 participants (Luna-Navarro and Overend
2021) to more than 60,000 (from existing data base
of Centre of the Built Environment) (Parkinson et al.
2023). Moreover, out of ninety-two pieces of litera-
ture found, approximately half of these studies (47)
specify the gender proportion of participants in
their results. The remaining studies did not specify
this information.

Although individual studies exhibit significant gen-
der disparities, the aggregated data across all studies
indicate a balanced representation, with females com-
prising 52% and males 47% of the total sample. The
remaining participants are categorised as ‘diverse’ or
‘prefer not to answer!

The composition of study participants appears to
be strongly influenced by sector demographics, as
evidenced by Forooraghi et al. (2023), who found a
higher proportion of women in public sector stud-
ies (Forooraghi et al. 2023) and Morrison and Smollan
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Figure 2. It shows the number of publications per year from 1981 to 2024 found within this literature review. The graph also shows a
high peak on the amount of research done during the pandemic (2019) with tendency towards more publications ever since.

(2020), whose research in a female-dominated law
firm reflected this imbalance (Morrison and Smollan
2020). Conversely, studies examining office layouts
and autonomy often have male-skewed samples,
such as Davis, Leach, and Clegg (2020), where 82.5%
of the 406 participants were male (Davis, Leach, and
Clegg 2020), or research on knowledge exchange in
a production-focused company, where 96% of the
138 participants were male, yet this demographic
imbalance was not acknowledged as a study limita-
tion (Appel-Meulenbroek, de Vries, and Weggeman
2017). These findings suggest that gender representa-
tion in workplace studies is frequently shaped by
sector-specific workforce composition, but disparities
in male-dominated environments may be overlooked,
potentially biasing conclusions. Figure 4 shows that
most studies (n=53) were conducted in corporate
offices, indicating that this setting has been the pri-
mary focus of workplace research, followed by aca-
demic offices (n=8) and administrative offices (n=7).
The prevalence of corporate office studies may be
attributed to private sector funding and a historical
emphasis on occupant satisfaction in controlled
indoor environments.

4. Methodologies used in previous work

Occupant satisfaction in the office space has been
investigated with different methodologies. Figure 5
shows the main methodologies that have been used
by previous scholar to evaluate occupant satisfaction

with the office space. First, Quantitative methods
where research included numerical data analysis from
questionnaires, counting, polls or sensors, followed by
Qualitative methods like analysis of interviews, texts,
videos or audio to understand experiences or opin-
ions. And lastly Mixed methods where a mix of both
quantitative and qualitative analysis is applied to get a
broader understanding of occupant’s satisfaction in
the office space.

Most articles (65.5%, n=57) used quantitative meth-
ods, while 32.2% (n=28) used mixed methods and
only 2.29% (n=2) used mere qualitative research
methods. The following subsection analyse each of
these classes.

4.1. Quantitative methods

Figure 5(a) illustrates that most of the literature find-
ings (57 out of 87 or 65.5%) relied solely on quantita-
tive research methods to evaluate occupants’
satisfaction with office spaces. Among these methods,
questionnaires were the most used (n=35), followed
by studies utilising data from previous questionnaire
campaigns (n=8).

Notably, the same portion of studies (n=8), com-
bined questionnaires with environmental quality mea-
surements, such as acoustics, lighting, temperature
and air quality.

An emerging trend involves physiological data
collection using wearable sensors to complement self-
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Figure 3. (a) And (b) show number of publications per country and continent of research setting. The data extracted was cate-
gorised according to the country (Figure 3(a)) and continent (Figure 3(b)) where research took place.

reported satisfaction measures. For example, Aristizabal
et al. investigated the impact of biophilic elements in
the workspace on occupant satisfaction and employee
stress levels. Their study utilised wrist sensors in a con-
trolled lab environment, revealing that biophilia signifi-
cantly reduces stress among employees. Participants
additionally completed daily questionnaires to comple-
ment the sensor data (Aristizabal et al. 2021). In a sim-
ilar fashion, Candido et al. (2019) used smartwatches
to measure stress levels while studying the influence
of activity-based workspace designs on satisfaction,
productivity and physical activity (Candido et al. 2019)
which underlines a slight tendency on the use of
wearables to better understand the experience of
users in office spaces.

4.1.1. Meta-analysis from existing data from
previous questionnaires

After questionnaires, the second most used method
for quantitative data collection, is referring to second-
ary data from existing questionnaires (n=8) (see
Figure 5(b)).

Meta-analysis from already published survey results
can be very effective since enables to access larger
amount of data, for instance allowing to answer research
questions that required large datasets (Candido et al.
2016) or cross-comparison between multiple buildings
(Bourikas et al. 2021), thereby strengthening the conclu-
sion and generalising the results by reducing the influ-
ence of specific contexts (Goins, Jellema, and Zhang
2010) or methods (Kim et al. 2013).
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Figure 4. Number of publications from 1981 to 2024 categorised by the type of office setting where the research study was made
showing a clear difference between a corporate office setting and all other office settings.

The literature shows that the five most used data
bases for the meta-analyses are:

i. The Occupant Indoor Environmental Quality
Survey from the Centre of the Built Environment
(CBE) at the UC Berkeley, which was used by 15
different research articles, and collected data
from more than 600 buildings, mainly in the US
but also in different countries.

ii. The Building User Survey (BUS) currently owned
by Arup in the United Kingdom, which until
2019 had collected more than 5000 samples
across 61 buildings (Rasheed, Khoshbakht, and
Baird 2019);

iii. The Building Occupant Survey System Australia
(BOSSA) developed by The University of
Sydney and the University of Technology, Sydney
and which is commonly used as the National
Australian Built Environment Rating System
(Goger et al. 2019; Kim et al. 2016);

iv. Leesman’s database that includes samples of
82,315 respondents (Radun and Hongisto 2023);

v. The OFFICAIR survey project, which included
data on 7441 occupants in 167 office buildings
across Europe (Sakellaris et al. 2019).

Additionally, one study found on the impact of
socialising in the workspace on wellbeing, used exist-
ing data from two post-occupancy evaluations made
in the Dutch public sector (Colenberg et al. 2021) and

two literature results did not specify the database used
(Langston, Song, and Purdey 2008; Schwede, Davies,
and Purdey 2008).

4.2. Qualitative methods and mixed-methods

Although qualitative methods provide valuable insights
into how occupants reflect on past experiences and
adapt to office environments over time, their use
remains limited in workplace research. These methods
are particularly effective in capturing perceptions of
comfort, productivity and well-being (Babapour 2019)
and in exploring individual, organisational and spatial
adaptations to flexible office designs (Langston, Song,
and Purdey 2008). However, despite their potential
to deepen understanding of workplace dynamics,
only two studies exclusively employed qualitative
methodologies (Forooraghi et al. 2023; Heidmets,
Durmanov, and Liik 2019). This underutilisation sug-
gests a methodological gap, as qualitative research
could offer richer contextual interpretations that com-
plement traditional quantitative assessments (Schwede,
Davies, and Purdey 2008; Heidmets, Durmanov, and
Liik 2019; Graham, Parkinson, and Schiavon 2021).

As also shown in Figure 5, 20 research articles uti-
lised mixed methods to assess occupant satisfaction
with office spaces, accounting for nearly 20% of the
total reviewed literature. Most researchers in this cate-
gory combined questionnaires and interviews.
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Figure 5. Overview of methods used in studies on occupant satisfaction with office design. (a) Proportion of research methods:
quantitative (n=57), mixed (n=28) and qualitative (n=2); (b) Tools used: Quantitative studies primarily used questionnaires
(n=35).
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Table 2. Overview of tools for assessing occupant satisfaction with office spaces, including their validity (marked ‘V’).

Number of
Validity Type of survey tool references Scale Reference
29/51 validated (V) or Bespoke 51 Several  Ali Mustafa and Abdullah Azeez (2022); Aminuddin, Rao, and Hong (2012);
partly validated Appel-Meulenbroek et al. (2022) (V); Aristizabal et al. (2021) (V);
(partly V) Chatterjee et al. (2022) (V); Davis, Leach, and Clegg (2020) (V); de Vries
et al. (2018) (V); Dianat et al. (2013) (V); Ding (2009) (V); Giddings and
Ladinski (2016) (V); Oldham (1987, 1988); Haapakangas et al. (2019) (V);
Heidmets, Durmanov, and Liik (2019) (V); Herbig, Schneider, and Nowak
(2016) (V); Kasuganti (2018); Kaushik et al. (2020) (partly V); Khanna and
New (2008) (partly V); Kim et al. (2020) (V); Kim, Cho, and Hong (2023);
Knight and Haslam (2010) (V); Labib, Nabil, and Amin (2023) (V);
Luna-Navarro and Overend (2021); Lei et al. (2022); May et al. (2004)
(partly V); Morrison and Smollan (2020); Morrow, McElroy, and Scheibe
(2012) (V); Permana, Nurrahman, and Permana (2021); Pathak, Dongre,
and Shiwalkar (2014); Najjar, Akkad, and Almahdaly (2023); Ozdemir
(20100; Parkin et al. (2011); Rashid, Wineman, and Zimring (2009) (V);
Rolfé (2018); Riratanaphong and Chaiprasien (2020); Riratanaphong and
Narmwiset (2023) (V); Schuler et al. (1981) (V); Scrima et al. (2021) (V);
Shahzad et al. (2017) (V); Sirola et al. (2022) (V); Taskin, Parmentier, and
Stinglhamber (2019) (V), Tiara and Gamal (2021); Veitch et al. (2013) (V);
Ornstein et al. (XXXXa); Windlinger et al. (2016) (V); Wong et al. (2023);
Woo et al. (2021); Yildirim et al. (2020); Zerella, von Treuer, and Albrecht
(2017); Zhuang et al. (2022)
vV Centre of the Built 9 Likert 7 Goins, Jellema, and Zhang (2010); Kim et al. (2013); Kim and de Dear
Environment (CBE) (2013); Lassen et al. (2020); Graham, Parkinson, and Schiavon (2021);
Parkinson et al. (2023); Sediso and Lee (2016); Lee and Guerin (2010);
Lee and Kim (2008)
vV Building User Survey (BUS) 6 Likert 7 Bourikas et al. (2021); Menadue, Soebarto, and Williamson (2013);
Rasheed, Khoshbakht, and Baird (2019); Rasheed et al. (2021);
Thomas (2017); Brown et al. (2010)
N.S. Not specified 4 n.s. Colenberg et al. (2021); Indriyati (2018); Langston, Song, and Purdey
(2008); Schwede, Davies, and Purdey (2008)
Vv The Building Occupants 3 Likert 7 Candido et al. (2019); Goger et al. (2019); Kim et al. (2016)
Survey System Australia
(BOSSA)
vV SATURNO 1 n.s. Ornstein et al. (XXXXb)
Vv Rolfé (2018) 1 Likert 7  Forooraghi et al. (2023)
vV Gensler 1 n.s. Ma and Cha (2021)
Vv The Comfort Survey 1 Likert 6 Borsos et al. (2021)
vV Reactions to the Physical 1 Likert 5 Libby et al. (2019)
Work Environment Scale
(RPWES)
Vv The Sustainable 1 Likert 7 Bae, Asojo, and Martin (2020)
Post-Occupancy
Evaluation Survey (SPOES)
vV Employee Satisfaction 1 Likert 5 Abeyrathna et al. (2024)
Evaluation (ESE)
vV OFFICAIR Project Survey 1 Likert 7 Sakellaris et al. (2019)
v Igroup Presence 1 Likert 7 Hong et al. (2019)
Questionnaire (IPQ)
Vv Leesmann 1 Likert 5 Radun and Hongisto (2023)

Bespoke tools are the most common (51 publications), followed by the Centre for the Built Environment’s survey (6 publications). Four studies did not

specify (n.s) a survey tool, and most tools use 7-point scales.

Alt Text T2: A table summarising tools used to assess occupant satisfaction with office spaces. It includes details on validation status (marked ‘V’), the
prevalence of bespoke tools (51 publications), the Centre for the Built Environment survey (6 publications) and unspecified tools (4 studies). It also high-

lights the common use of 7-point scales in these assessments.

Several scholars reported that the use of mixed
methodologies lead to deeper understanding of the
drivers of occupant’s satisfaction with the office space
(Graham, Parkinson, and Schiavon 2021; D'oca
et al. 2016).

Similarly, a study by Dianat et al. focus on lighting
measurements to improve staff and employee satisfac-
tion and only used subjective reports. The authors
mention that this is a limitation and that further
research including objective environmental measure-
ments would be advisable to strengthen conclusions
(Dianat et al. 2013).

Additionally, research by Rolfé found that using a
mixed-methodology approach leads to more meaning-
ful insights into the factors affecting office environ-
ments, measures the impact of interventions and
cross-validates results (Rolféo 2018). Similarly, a study
by Forooraghi et al. emphasised the value of mixed
methods for obtaining a comprehensive understand-
ing of how office design influences occupant satisfac-
tion (Forooraghi et al. 2023). Also, Permana, Nurrahman,
and Permana reported that combining qualitative and
quantitative data enhances research reliability
(Permana, Nurrahman, and Permana 2021).



Pathak, Dongre, and Shiwalkar demonstrated the
benefits of qualitative inputs for understanding occu-
pants’ perceptions, while quantitative data provided
evidence of actual environmental conditions (Pathak,
Dongre, and Shiwalkar 2014). In agreement, Sirola
et al. (2022) pointed out that the use of both qualita-
tive and quantitative methods offers deeper insights
into occupant responses. Their study also involved
workspace consultants who used participative qualita-
tive methods, such as workshops, to engage occupants
in the office design change process, although these
methods were not included in the research.

As pointed out, there are several benefits on the
use of mixed methodologies and, no significant limita-
tions were identified regarding mixed methodologies,
apart from the fact that they can be more
time-consuming than purely quantitative approaches.

4.3. Type of questionnaires, domains, items and
scales

The literature evidence reveals that there are more
than 60 different questionnaires used for assessing
occupant satisfaction with office space (Table 2).

A total of 51 studies used bespoke questionnaires
which emerges as the preferred choice among scholars.

However, the use of different survey tools means
there an absence of standardised tools capable of
comprehensively capturing the multi-domain spectrum
of occupant satisfaction with workspace design (Kim
et al. 2013; Borsos et al. 2021).

As Table 2 shows 39% of scholars have opted to use
a 7-point Likert-Scale to measure occupant satisfaction in
the office. In second place, the 5-Point Likert-Scale has
been the preferred one. Only a small number of authors
have chosen scales with pair numbers.

For example, in a study by Chatterjee et al. (2022)
that focused on the impact on satisfaction of COVID
19 to Front-Line Employees, a 5-point scale was cho-
sen to give the option to participants to opt for a neu-
tral value by not disagreeing nor agreeing. Contrary to
the research by Woo et al. were a I[EQ assessment was
deployed in 7 buildings showing a discrepancy
between subjective and objective information col-
lected, which used a six-point Likert scale to ‘force’ or
oblige participants to give a value for their response
by taking away the possibility of choosing a middle
number or a neutral value (Woo et al. 2021).

The choice of scale and its values seems to be a
matter of preference of the authors and has not been
mentioned as a limitation in any of the studies refer-
enced within this literature review.
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Table 2 also shows that the question to measure
occupant satisfaction with the office space remains
congruent by all questionnaires: ‘How satisfied you are
you with [domain/item]?’ and the scale description
usually vary from: ‘very dissatisfied-very satisfied/fully
satisfied’ to ‘completely disagree completely agree'

Interestingly, the survey tool of Igroup Presence
Questionnaire (IPQ) used on the research by Hong
et al. asks about satisfaction with the question: ‘Are
you satisfied with the [item]?' but the Likert scale var-
ies from strongly disagree to strongly agree. The
research article does not specify if this incongruency
in the terminology of both the question and the
response option was a limitation (Hong et al. 2019).

Also, only one article by Yildrim et al. which studied
window proximity regarding occupant satisfaction
included a semantic differential scale that measures
occupants’ perception of the office space in form of
opposite statements and the results show that the dis-
tance to windows directly affected the satisfaction of
call-centre employees (Yildirim et al. 2020). Using alter-
native scales could be a subject for further research.

Table 2 shows the diverse types of tools to retrieve
information on occupant satisfaction with the office
space. The table reveals information on the validity
(partly or complete) of the tools used and it is marked
with a letter 'V’ after the reference. Partly validated sur-
veys mean that some of the questions and/or scales
were validated but not the whole questionnaire. A
total of 51 publications have used bespoke* tools. The
second most used tool is the Centre of the Built
Environment's survey with 6 publications. In four pub-
lications, there was no survey tool specified. Most tools
use 7-point scales.

For the analysis of the 9 validated questionnaire
tools, the following terms will be used: (i) Domain: the
overarching subject that is studied in a questionnaire
tool, such as environmental comfort; (ii) item: a spe-
cific factor that is investigated within a domain, e.g.
thermal comfort, satisfaction with daylight, etc.

The tool covering the most items (n=41) is ‘The
Comfort Survey, developed as part of a study by
Borsos et al. (see Figure 6). This survey is part of a tool
to help occupants identify zones of discomfort within
office spaces. It highlights aspects not considered by
other survey tools, such as amenities like parking
spaces, quiet rooms, kitchens, lounges, gyms and
sports facilities, which seem to impact occupant satis-
faction, alongside a primary emphasis on environmen-
tal comfort. This tool focuses on understanding the
occupant’s day in terms of tasks, types of offices and
amount of movement and/or sedentary work in a reg-
ular working day and retrieves information on the
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Figure 6. Overview of the item count in 9 validated surveys reviewed.

Figure 7. Presents the proportion of survey domains per survey tool, showing that the domain most considered is environmental

comfort with 70 items throughout all 9 validated surveys.

influence of the work environment into wellbeing and
contentment (Borsos et al. 2021).

The rest of the surveys include a range between 16
and 30 items in diverse domains. Important to note is
that tools, such as Building Occupants Survey System

Australia (BOSSA), Building User Survey (BUS) and
Centre of the Built Environment (CBE) are established
and validated tools that are accessible as a service.
To understand the multi-domain spectrum of occu-
pant satisfaction in the office space, Figure 7



summarises what domains have been investigated
when evaluating occupant satisfaction with office space.

A total of 230 items are considered within the 9 val-
idated survey tools as parameters for the assessment
of occupant satisfaction across 15 domains. Some
items change in their terminology but refer to the
same category. For instance, ‘Satisfaction with the
overall noise in one’s normal work area’ (BOSSA) vs.
‘Satisfaction with the noise level in one’s work-
space’ (CBE).

Environmental comfort is the most frequently
included domain, with a total of 70 items describing
six domains: overall environmental comfort, thermal
quality, air quality, acoustic quality, visual quality and
vibration and movement.

Following acoustics, which is the item that repeats
in 8 out of 9 tools, ‘temperature’ appears in 5 out of 9
validated tools, and ‘air quality’ in 4 tools.

The occupant satisfaction outcomes identified in
this analysis include:

i. Comfort: For example, light comfort (CBE) and
the comfort of lighting conditions (IPQ)

ii. Sensation: Such as the ‘sensation of direct glare
from a light fixture’ (IPQ)

iii. Quantity: For instance, the ‘quantity of glare’ (BUS)

iv. Sufficiency: For example, the ‘sufficiency of light
brightness’ (IPQ)

v. Perception: Including the ‘perception of eye
fatigue’ (IPQ) and, in the context of thermal
comfort, ‘perception of being too hot, or too
cold.

The CBE survey tool is consistent in measuring sat-
isfaction. In this survey, all questions are framed as:
‘How satisfied are you with [item]?’

Similar items are sometimes described differently by
various authors, making the tools challenging to com-
pare (see Appendix). For instance, while the BOSSA
survey tool asks about occupant satisfaction with the
‘light’ of the office space, the CBE survey and the
OFFICAIR survey inquire about satisfaction with the
‘amount of light’ and ‘visual comfort, respectively.
Likewise, The Comfort Survey uses the term ‘light con-
ditions. Overall, there are 18 items referring to ‘light’
across all the studies.

The difference in the wording between survey tools
may have a different meaning due to the research
context, which also difficult the comparison
between tools.

Clearly, the survey tool design adapts to the
research question of each study. However, some
authors acknowledge that although their research only
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focuses on certain items that influence occupant satis-
faction in the office, more comprehensive studies,
including a wider range of office design attributes,
might be needed (Kim and de Dear 2013; Goins,
Jellema, and Zhang 2010).

Also, a study by Zhuang et al. (2022) underlines
that ‘space decoration factors’ (interior design factors),
such as space dividers, room colorimetry and cleanli-
ness, were not considered in their tool of choice,
although these items could have been important
(Zhuang et al. 2022). Schuler et al. also note that cer-
tain design variables were not part of the tool used
and suggest that adding them could be beneficial
(Schuler et al. 1981). Similarly, research by John Goins,
Jon Jellema and Hui Zhang highlights that their article
focuses on certain symbolic attributes of office design
and that further research on other attributes is needed
(Goins, Jellema, and Zhang 2010). Also, Dianat et al.
agree that more domains should be included to get a
broader understanding of the effect of light on occu-
pants’ satisfaction (Dianat et al. 2013).

Overall scholars agree that the survey used tools to
assess occupant satisfaction in the office space do not
include a more comprehensive selection of items and
domains that have an impact on occupant’s satisfac-
tion with the office space.

It could be important to look at methods from (for
example) marketing to understand the methodologies
used to increase customer retention (in this case inter-
preted as occupant retention and engagement in sur-
vey systems) and to survey customers in effective ways
(for example the Net Promoter Score). Also, to under-
stand the system behind customer rewards (in this
case occupant rewards when taking part on a survey).
It could also be useful to use established intervention
methods such as workshops to engage occupants

Figure 8. Distribution of survey interfaces for assessing occu-
pant satisfaction. Most studies used online questionnaires,
while 25 did not specify the interface type.
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Figure 9. It shows that overall, there have been 5 frequencies used for the deployment of surveys to measure occupant satisfac-
tion. Most publications found have used Post-Occupancy Evaluations. The specification of each type of frequency is found on the

right side.

more by explaining them the process, offering extra
information and listening to their concerns.

4.4. Interfaces for collecting feedback from users

Overall, questionnaires are mostly distributed by means
of web-based interfaces, either desktop or phone.
Overall, 47 questionnaires were distributed by means
of digital interfaces (see Figure 8), while 25 articles did
not specify their interface.

Only two authors applied new methods of present-
ing a questionnaire through polling stations to provide
means for continuous occupant feedback to collect
data in real time (Lassen et al. 2020; Lassen, Moller,
and Goia 2021; Luna-Navarro and Overend 2021).

According to one research by Lassen et al in 2020
(Lassen et al. 2020), the use of polling stations proved
to be an effective way of collecting occupant satisfac-
tion feedback with a five point-scale in form of smileys
due to ease of use since it is a cost-efficient alternative
which also shows to have higher response rates than
other survey types. The study retrieved more than
1300 datapoints with this method. However, the lim-
itation lies upon the fact that there is no control over
the participants voting which might include repeated
feedback from the same person and bias results.

Similarly, a study by Luna-Navarro and Overend pro-
posed a new type of polling station for laboratory and
field studies in real office spaces. In this study, an
Internet of Things (loT) device was placed on the
workstation so that participants could give real-time
feedback on five environmental factors by pressing

colour-coded ‘discomfort’ buttons: the thermal, air
quality, visual, acoustic environment or the level of
personal control. The authors emphasised that blend-
ing methods (five-point scale questions and discom-
fort buttons) with different time commitments and
data resolution was beneficial to reduce the time effort
of occupants. The authors explain that although phys-
ical polling stations or questionnaires provide more
detailed description of occupants’ feedback, but they
are more time-intensive, while pressing a button to
express discomfort is very fast for occupants, but it is
also a less detailed and informative response. This
strategy overall was considered effective to provide
more accessible and user-friendly methods for contin-
uous feedback (Luna-Navarro and Overend 2021).

4.5. Frequency of data retrieving and duration of
studies on occupant satisfaction with office space

The frequency with which data is collected from occu-
pants has strong implications with the office space for
both the extent in which information is retrieved in
the temporal variations of occupant satisfaction, in
relation to changes in weather and seasonal condi-
tions, but also other contextual factors. However,
higher frequencies of data collection can also be dis-
ruptive to occupants and cause fatigues thereby disen-
gaging occupants with the assessments. Figure 9
illustrates the frequency with which scholars collected
information on occupant satisfaction with office spaces
in previous work, identifying a total of five distinct
retrieval frequencies: Post-Occupancy Evaluations



(POE), one-time surveys without any change (1x), a
combination of a survey prior to a change and a
post-occupancy evaluation (PreOE+POE), continuous
retrievals of information that happen more than one
time daily on a voluntary basis (continuous) and daily
surveys where respondents were asked to give feed-
back once per day.

Thirty-seven scholars have conducted POE to survey
occupants only after a change in the office environ-
ment was performed, either a transformational change
within the company (e.g. change management) or one
influencing the physical workspace. A total of 32 schol-
ars have utilised one-time surveys to evaluate occu-
pant satisfaction, even if no change was performed in
the office. These methods, involving one-time general
or post-occupancy questionnaires, are typically fast
and less disruptive to occupants, but they retrieve
information retrospectively and they ask occupants to
‘remember’ how they feel in the office space (Babapour
Chafi, Harder, and Bodin Danielsson 2020).

A total 11 authors have instead employed both an
initial questionnaire and a post-occupancy one to
compare occupant response before and after a change
or relocation has been performed in the office envi-
ronment. Research by May et al. emphasise the impor-
tance of timing in POE, recommending that data
collection occur at least three months after a change
or relocation to minimise the risk of the Hawthorne
Effect (May et al., 2004).

Despite the well-documented fluctuations in work-
force dynamics and employee needs, only eight studies
have utilised multiple daily data collections on occupant
satisfaction, and just four have implemented daily sur-
veys. The primary barriers to increasing data collection
frequency include the potential disruption to occupants
and the risk of disengagement due to survey fatigue
(Oh, Yeatman, and Trinitapoli 2019). As a result, recent
research has explored alternative interfaces and tools
that facilitate faster and more frequent data collection,
even if it comes at the expense of data resolution.

For instance, Lassen, Mgller, and Goia (2021) and
Luna-Navarro et al. (2021) suggest that continuous
real-time measurement of occupant satisfaction can
provide more precise insights. Their studies advocate
for the use of polling stations to collect feedback con-
tinuously rather than relying on traditional survey
methods.

Building on this trend, however from the focus of
facility management (FM) rather than for design pur-
poses, Artan et al. (2024) developed the RateWorkspace
POE system, a prototype designed to enable continu-
ous feedback collection and visualisation. This system
aims to enhance data-driven decision-making in FM by

ERGONOMICS . 13

making occupant satisfaction data more accessible
and actionable.

Following a similar fashion, Artan et al. (2024)
further refined the approach of continuous data
collection by identifying key contextual information
requirements for integrating occupant feedback into
BIM-enabled FM. Their findings propose a structured
data collection method that improves building opera-
tions and occupant satisfaction. The study concludes
that seamless integration of occupant feedback into
FM processes can optimise performance, enhance
problem resolution and create more responsive work-
place environments (Artan et al. 2024).

As reported by Menadue, Soebarto, and Williamson
(2013), effective improvements in the design of build-
ings can only happen if the full temporal scale of
occupant satisfaction is captured, enabling the under-
standing of phenomena that are time dependent.
Thus, certain authors experiment collecting data on
the office environment three (Veitch et al., 2013) or
four times a day for capturing occupant satisfaction in
relation to facade performance (Luna-Navarro and
Overend 2021), other scholars have done it every sec-
ond hour (Pathak, Dongre, and Shiwalkar 2014), per
minute (Kaushik et al. 2020; Liu et al. 2021) or per sec-
ond minute (Cakd et al. 2021).

The duration of studies and the frequency of survey
deployment has also been considered as a limitation
by previous scholars. Often studies have a time con-
straint, thus, they collect data short term. For example,
research by Zagreus et al. specifies in the limitations,
that the research was only conducted for two weeks
and that could have an impact on the results, mean-
ing that long-term data collection could be an inter-
esting research field (Zagreus et al. 2004).

Although one-time surveys appear to be less dis-
ruptive to occupants, further research is needed to
determine the optimal frequency for data collection.
Continuous real-time measurements are still scarce,
but existing studies suggest that this approach could
provide more precise insights (Zhang, Wu, and Calautit
2022; Soleimanijavid, Konstantzos, and Liu 2024).

5. Discussion

Overall, the research landscape is fragmented. The
geographic distribution of the studies suggests
a research gap in office studies across highly popu-
lated European countries, such as Germany, despite its
significant white-collar workforce. The dominance of
U.S.-based research and the strong representation of
studies from the UK, Netherlands and Australia indi-
cate that findings may be regionally biased and not
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fully representative of diverse workplace environments,
policies or cultural contexts. Future research should
address this imbalance by expanding studies to under-
represented regions, particularly in continental Europe
and emerging economies, to ensure a more compre-
hensive understanding of workplace dynamics and
environmental factors across different socio-economic
and climatic conditions.

Our findings highlight the influence of sector demo-
graphics on participant composition in workplace
studies, raising concerns about the potential gender
bias in research findings. Future studies should aim for
more gender-balanced samples or acknowledge
sector-specific gender distributions as a limitation,
ensuring that conclusions about workplace dynamics,
autonomy, and collaboration reflect diverse experi-
ences and inform inclusive workplace design and pol-
icies. In addition, current research landscape, showed a
bias towards corporate office environments, potentially
overlooking the unique challenges and spatial dynam-
ics of other office spaces, which may have different
workplace cultures and design priorities.

Beyond geographical and sectoral biases, workplace
research has also failed to systematically account for
differences in user sensitivity to environmental factors,
particularly among neurodivergent individuals. Existing
studies predominantly reflect neurotypical experiences,
overlooking how diverse cognitive and sensory needs
influence occupant satisfaction and productivity.
Recent research highlights the potential of workplace
adaptations (such as noise control, lighting adjust-
ments and decompression spaces) to improve
well-being and occupational longevity for neurodiver-
gent workers (Weber et al. 2024). However, the empir-
ical evidence remains limited. Future research should
incorporate inclusive frameworks that consider neuro-
diverse responses to workplace design, ensuring that
office environments accommodate a broad spectrum
of user needs (Oseland 2021).

In terms of methodology applied, quantitative
assessments are most effective when the variable or
factor of interest is already known (Rasheed et al.
2021). In the current landscape, qualitative meth-
ods are significantly underrepresented, with only two
studies relying exclusively on qualitative approaches.
While quantitative methods provide measurable
insights into workplace satisfaction, they often fail to
capture the contextual and experiential depth that
influences employee perceptions and behaviours.
Qualitative research, by focusing on narrative data
rather than numerical outputs, enables a deeper explo-
ration of subjective experiences in office settings
(Verhoef and Casebeer 1997). Given the evolving

challenges of modern office environments and the
need to capture diverse user experiences, future
research should prioritise mixed method
approaches to complement quantitative data with
experiential insights, ensuring a more comprehensive
and nuanced analysis. Broadening our findings would
enable the design of workspaces that prioritise experi-
ences over purely functional or efficiency-driven
approaches, ensuring that environmental conditions
align with occupant well-being, comfort and engage-
ment (Mark 2024).

The persistent reliance on standardised quantitative
methods has constrained the scope of workplace
research, leading to a narrow focus on environmental
parameters while overlooking broader office design
attributes that significantly influence occupant satisfac-
tion. This limitation is reflected in the fact that most
studies continue to assess only conventional factors,
such as thermal, acoustic and lighting comfort, with
little attention given to spatial usability, amenities or
workplace aesthetics. In this sense, The Comfort
Survey stands out for considering amenities, such as
quiet rooms, lounges, gyms and parking spaces, which
are typically overlooked in standard surveys (Thomas
2017). Additionally, two acknowledge that important
workplace design elements, such as space dividers,
colorimetry and cleanliness, were missing from their
chosen tools, suggesting that future surveys should
expand their scope to capture a more holistic view of
workplace satisfaction (Ozdemir 2010; Windlinger,
Nenonen, and Airo 2016).

The diversity of survey tools used in workplace sat-
isfaction research highlights a lack of standardisation,
with more than 60 different questionnaires identified.
The dominance of bespoke surveys (51 studies) sug-
gests that researchers often design customised tools
tailored to specific research questions, rather than rely-
ing on validated and widely accepted instruments.
While this flexibility allows for context-specific investi-
gations, it hinders comparability across studies and
limits the ability to generalise findings. For instance,
the design of response scales significantly influences
occupant satisfaction results (Giraldo Vasquez, Rupp,
and Toftum 2022).

The frequency of data collection in occupant satis-
faction studies is crucial for capturing temporal varia-
tions in response to seasonal changes and workplace
dynamics. One-time surveys and POE remain dominant
due to their efficiency and minimal disruption, yet
they rely on retrospective recall, missing real-time
fluctuations (Langston, Song, and Purdey 2008).
High-frequency data retrieval, such as daily or contin-
uous surveys, offers more granular insights but often



leads to survey fatigue and disengagement, reducing
data reliability over time (Radun and Hongisto 2023).
Studies show that overly frequent assessments risk
diminishing response rates, while short-term research
durations fail to capture long-term adaptation trends
(Oldham 1987; Babapour Chafi, Harder, and Bodin
Danielsson 2020; Oh, Yeatman, and Trinitapoli 2019).
To balance data richness and participant engagement,
hybrid approaches are emerging, integrating struc-
tured periodic surveys with passive data collection
methods, such as sensors and user-triggered polling
stations (Libby et al. 2019; Lassen et al. 2020). A
refined, mixed-method approach is necessary to ensure
robust, dynamic insights into workplace satisfaction
and performance. Gamification could be a strategy to
maintain user interest in providing feedback or inte-
grating physiological and behavioural monitoring (Gao
et al. 2022). However, the latter could be excessively
disruptive or resource intensive for being generalised.
Overall, frequency of data retrieval from occupants is
an open research question and future studies should
investigate new approaches that can strike the balance
between the resources needed, the level of disruptive-
ness to occupants and the quality of data retrieved.

The optimal frequency of data collection depends
on the research objective. To effectively inform office
space design, data should be gathered throughout all
phases - before interventions (to assess occupant
needs and spatial challenges), during the building’s
lifecycle (to capture evolving workforce dynamics
through periodic feedback) and after interventions
(via POEs) to evaluate design effectiveness. A continu-
ous, iterative approach ensures that office environ-
ments remain adaptable and responsive to user needs
rather than relying solely on static, retrospective
assessments.

To make these insights actionable for designers -
particularly interior designers and workplace planners
— scientific research must go beyond establishing cor-
relations between design variables and occupant
responses. It should also develop methodologies that
translate findings into evidence-based design strate-
gies applicable during the design process. Given the
fragmented nature of existing research and the strong
influence of contextual factors, a more structured
framework is needed to synthesise findings, assess
their generalisability and provide designers with prac-
tical, adaptable guidelines.

6. Conclusion

This literature review investigated what are the demo-
graphics, methodologies, survey tools, and time
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frequencies employed to evaluate occupant satisfac-
tion with office design. Its primary aim is to clarify
how satisfaction data is currently collected, identify
limitations in prevailing approaches and propose
future directions for improvement.

This review highlights significant gaps in workplace
satisfaction research, including geographic, demo-
graphic and methodological biases that limit the gen-
eralisability of findings. For instance, this research
identifies nine validated surveys encompassing 139
items across 15 domains, which  hinders
cross-comparison between items or domains.

Current research often focuses on environmental
comfort but lacks direct applicability to spatial usabil-
ity, aesthetics and user interaction with the built envi-
ronment. Bridging this gap requires interdisciplinary
methodologies that integrate rigorous empirical
research with design-focused frameworks. Crucially,
interior architectural elements — such as spatial layout,
aesthetic quality, including preferences of style, tex-
ture, combinations, furniture (not only from an ergo-
nomical perspective) and adaptability - remain
underrepresented in current research landscape.

Future research should focus on identifying the
ideal frequency for data collection throughout the
design process, as current findings lack generalisability
across different office environments, user groups and
spatial contexts. The variability in existing studies -
due to sample demographics, location-specific con-
straints and contextual factors — makes it difficult for
designers to rely solely on scientific literature to inform
decision-making. While POEs provide valuable feed-
back, their retrospective nature limits their applicabil-
ity during the early design phases when critical
decisions are made.

To bridge this gap, research should explore dynamic,
iterative data collection methods that align with the
different stages of the design process, ensuring that
occupant needs and environmental performance are
continuously  evaluated. This  would  enable
evidence-based design approaches that integrate
real-time insights, moving beyond static scientific find-
ings to more adaptable and actionable strategies for
workplace design.

7. Limitations

This work only investigated the methodologies utilised
by previous scientific work, while in industry practices
may have other approaches that require further inves-
tigation. We suggest for future work to investigate as
well as methodologies currently employed by architec-
tural practices to evaluate if and how occupant
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satisfaction with office space design is currently being
assessed, the methods used and when.

A potential limitation of this literature review is the
exclusive reliance on two databases, Scopus and Web
of Science. This limited database selection could result
in a narrowed perspective. Expanding the database
inclusion in future reviews could provide a more com-
prehensive and balanced analysis.
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