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ABSTRACT
Technological advancements have gradually removed the spatial constraints of workspaces, while the out-
break of COVID-19 has accelerated the transition towards hybrid working mode. This paper studies the
long-term implications of shifting work dynamics, with a focus on considerations for the design of future
workspaces. It explores the evolving work patterns and preferences from the direct evidence. A question-
naire survey, collected during the summer of 2022with 496 respondents around theworld, forms the basis
of the exploration. A cluster analysis is applied to reveal the worker archetypes with their corresponding
design preferences. Three distinct types of workers are identified, including office workers, those opting
for hybrid models and dedicated remote/home workers, while each group demonstrates distinct prefer-
ences for workspace design features. This study captures the preferences for different design variables
across these groups, providing a forward-looking perspective on potential solutions for the future design
of workspaces.
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1. Introduction

As work patterns undergo dynamic shifts towards hybrid work-
ing, and workspaces are expected to evolve in response to the
changes, understanding the space preferences and behaviours
of individuals in these transformations becomes important. The
disruption of the COVID-19 lockdown opens up the possibility
of working from home, enabled by digital technologies (Choud-
hury 2020). However, remote workers suffer the disadvantages
of digital exhaustion, disconnectedness with their colleagues
and loss of informal communication (Johanson 2021; Microsoft
2022, 2021). A hybrid working mode with more flexibility in
working hours and location is expected to become a new option
(Appel-Meulenbroek et al. 2022; Meakin 2021; Sailer, Thomas,
and Pachilova 2023). This transition also represents the desire
of modern workers (Caglar, Faccio, and Ryback 2020; Choud-
hury 2020), that employees with choices tend to perform bet-
ter (Gensler Research Institute 2013). The dynamics of hybrid
working vary across geographical regions and industries, influ-
enced by factors like job characteristics, cultural norms, gov-
ernment policies and infrastructure availability (World Economic
Forum 2023). Companies in the United States and Europe have
been more proactive in adopting hybrid working models, while
organizations in the Asia-Pacific region often require employ-
ees to spend the majority of their workweek in the office (CBRE
2021). Office-based, white-collar sectors, including technology,
finance and professional services, have shown a greater incli-
nation towards embracing hybrid work arrangements (Yeung
2021). As a response to the shift towards hybrid working, the
office might be redesigned with fewer seats, diverse layouts
and functions andbetter environmental experiences (Arup2021;
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Boland et al. 2020;Miller 2014). Therefore, it is particularly impor-
tant to identify the key design parameters to focus on to accom-
modate the evolving needs.

Humans spend most of their time indoors (Al Horr et al.,
2016a; Ashrae 2016; United States Environmental Protection
Agency 1989), and over 90% of workers spend at least four
hours in the office building and at their workstations everyday
(Rasheed, Khoshbakht, and Baird 2021). The quality of the phys-
ical workspace affects the productivity, health and well-being of
its occupants significantly (Al Horr et al. 2016b; Brennan, Chugh,
and Kline 2002; Haynes 2008; Page and Tolmie 2024; Pejtersen
et al. 2011). While a large number of studies have demonstrated
the influences of design and environmental features on the pro-
ductivity and satisfaction of workers (Chacon Vega et al. 2020;
Rasheed, Khoshbakht, and Baird 2021; Shafaghat et al. 2015; Vis-
cher 2007), limited study focuses on theworkers’ preferences for
the design ofworkspaceswhen they are grantedwithmore free-
dom to choose their working location and time in a flexible and
hybrid working pattern (Pan, Chen, and Bardhan 2024, 2023).

This work focuses on a questionnaire survey conducted to
capture the alterations in work patterns and workspace prefer-
ences acceleratedby the social restrictions during thepandemic.
This survey aims to reveal the underlying intricacies that define
the evolving landscape of workspaces with more insights from
the design aspect. Respondents indicate the changes in their
work patterns before, during and after the pandemic, and com-
pare their experience at home and in office. Archetypes of future
workers are developed with advanced data grouping analyses
(e.g. cluster analysis) to inform further study. The archetypes rep-
resent generalized profiles that capture key patterns in work
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behaviours and workspace design preferences identified from
the survey responses, providing a framework for understand-
ing how diverse worker groups navigate the balance between
in-office and remote work and how to address their demands
throughworkspacedesign. The study also acts as an initial proof-
of-concept to the discussion on the changes in the work pat-
tern, preferences and potential implications for the workspace
design.

The paper is structured as follows: Section 2 introduces the
data collection and analytical methods, with the details about
the survey. Section 3 presents and discusses the results of the
survey, including demographic information, changes in work
patterns, preference for workspace environment and design fac-
tors and the characteristics of the worker archetypes. Section 4
concludes this work and summarizes the major findings.

2. Data andmethods

This section introduces the investigation and analysis through
the collection of survey data and analytical methods. The ques-
tionnaire survey is designed based on the trends and some
design elements identified in previous studies and surveys (Al
Horr et al. 2016b; Gensler Research Institute 2023, 2021a, 2021b,
2008; Pan, Chen, and Bardhan 2024, 2022; Rasheed, Khoshbakht,
and Baird 2021; Srivastava et al. 2024). Data-driven methods
including Categorical Principal Component Analysis (CATPCA)
and cluster analysis are applied to analyse the data collected in
the survey.

2.1. Questionnaire survey

To gain a direct insight into what kind of office space is pre-
ferred and needed in the future, a survey is designed to capture
the changes in thework pattern andworkspace preference after
the pandemic. The questionnaire is composed of 30 questions,
divided into three parts. This study focuses on analysing the
results of the first two sections, which include 24 questions. The
third section, which investigates context-specific seat prefer-
ences, has been reported separately and contributes to another
study (Pan et al. 2025). The structure of the questionnaire is illus-
trated in Figure 1, with the 24 analysed questions provided in
Appendix A: (1) basic demographic information (5 questions); (2)
the working pattern and preference for design features (‘Work
pattern and location’ and ‘Work environment’) (19 questions)
and (3) the votes for different types of seats from a case study
(6 questions). The socio-demographic details include the age,
gender, employment status, industry and country/region of resi-
dence. The information onparticipants’ detailedwork patterns is
collected, including the description of their work pattern before,
during and after the pandemic, the days they normally spend
in office and at home and the reasons for working from home
and working in office. Questions related to their domestic and
office environment are also included, such as their current and
preferred office type, the presence of other people at home
and whether they have a separate space to work at home. The
respondents are enquired about their well-being, level of com-
fort and satisfaction andwork performance at homeand in office
separately, with the comparison of the design features and the
ranking of the most impactful design factors. A range of design

elements is covered in the choice (as listed in Figure 1), includ-
ing indoor environmental quality (IEQ) factors that cover the
aspects of temperature, air quality, acoustics and lighting, the
interior design factors like workstation and furniture, adequate
space and aesthetics, and the access to amenities and outdoor
space. At last, participants rate their agreement level on six state-
ments as cross-validation and vote their preferences for different
innovative workspace solutions.

This survey is approved by the Faculty of Architecture and
History of Art Research Ethics Subcommittee at the Univer-
sity of Cambridge. The participants are informed that partic-
ipation is voluntary before the start of the survey, and they
have the right to withdraw from the survey at anytime. The sur-
vey responses were gathered using an online questionnaire via
Qualtrics (Qualtrics 2023), while a snowball sampling method
was employed for distribution. By leveraging social and pro-
fessional platforms, respondents were encouraged to share the
questionnaire within their networks, helping to expand the par-
ticipant pool. This distribution method was chosen to maximize
reach and attract participants from diverse geographic regions
and industries and capture a broad range of perspectives and
experiences. A pilot study is conducted to test the questions
prior to the actual survey. The final survey was distributed in the
Summer of 2022 for an active period of around six weeks.

Although there is no rule of thumb for the minimum sample
size for cluster analysis, a larger sample size is always desired
to provide valid cluster results (Siddiqui 2013). As there are
twenty variables selected for data processing, an ideal sample
size would be 10–15 times the number of input variables, result-
ing in a minimum required sample size of 200. In the survey,
a total of 876 participants filled in the questionnaire, and 496
responses were used for further analysis.

2.2. Exploratory data-driven analysis

To identify the archetypes of workers through the survey, a
two-step cluster analysis is applied to classify the participants’
demographic information, working patterns and design prefer-
ences. IBM SPSS 28.0 is employed to perform the analysis (IBM
Corp 2023). Cluster analysis is an exploratory technique to reveal
the natural groupings within a dataset. It aims at maximizing
intra-class similarity andminimizing inter-class similarity. Twenty
variables obtained from the survey are selected as the cluster-
ing features, including thebasic socio-demographic features like
age, gender, employment status and industry, the work pattern
factors like work mode, current and preferred days in office and
at home and well-being, comfort and work performance rat-
ing, and the top design factor that affects their well-being and
productivity.

The factors are firstly pre-processed with categorical Princi-
pal Component Analysis (CATPCA) to quantify the categorical
variables and reduce the dimensionality of the data (IBM SPSS
Statistics 2023a). Principal Component Analysis (PCA) is a widely
used method for reducing the dimensionality of large datasets,
which helps in identifying patterns and trends by transforming
the original features into a smaller set of uncorrelated compo-
nents (Jolliffe 2011). This process is commonly used to eliminate
redundant information, thus improving the efficiency of further
analysis (Kent et al. 2021). Given that the survey dataset contains
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Figure 1. Structure of the questionnaire survey.

both numerical and categorical variables, CATPCA was applied
rather than standard PCA. CATPCA is a modified version of PCA
designed to handle mixed data types (both numerical and cat-
egorical) (Casacci 2020). The correlation analysis demonstrates
the variables were sufficiently correlated to warrant dimension-
ality reduction. The object scores (or component scores), gen-
erated from CATPCA, represent the transformed values for each
observation along the principal components. The scores are fur-
ther used in the two-step cluster analysis. Two-step cluster anal-
ysis starts with the construction of a cluster feature tree. Each
successiveobject is added toanexisting leaf nodeor formsanew
node, and thenodes aregroupedusing the standard agglomera-
tive clustering algorithm. Two-step cluster analysis is an effective
and accurate method for segmenting and classifying popula-
tions into different groups and creating profiles of people to
support decision-making (Tkaczynski 2017). Schwarz’s Bayesian
Criterion (BIC) is used as the cluster criteria to determine the
number of clusters (IBM SPSS Statistics 2023b). A cluster-wise
descriptive analysis is applied to characterize the archetypes.

3. Results and discussion

While the topic of the ‘future of work’, including hybrid and
virtual digital solutions and changes in work patterns and real
estate demand are widely investigated and validated through

data (CBRE 2021; Microsoft 2022, 2021; PwC 2021), the under-
standing of physical spaces and design is relatively limited in
the existing studies. Based on the opinions and discussions,
this questionnaire survey understands how people accommo-
date the transition from pre-pandemic offices to post-pandemic
workspaces and their preferences and expectations. This section
reports the results of the survey, including thebasic demograph-
ics, changes in work patterns and the exploration of relative
design features. The descriptive statistics of quantitative vari-
ables are presented in Appendix B.

3.1. Demographics

The analysis is based on a total of 496 responses, with demo-
graphic distributions illustrated in Figure 2. Respondents’ ages
mainly concentrate within the 18–54 years old range, which
aligns with the working age. The largest proportion of partic-
ipants falls within the 18–24 years old (n = 135, 27.2%) and
25–34 years old (n = 176, 35.5%) groups. The sample is diverse,
with around65%of female (n = 322) and 32%ofmale (n = 163)
respondents. Participants hold a variety of employment types,
including full-time workers (60%, n = 294), part-time workers
(7.4%), self-employed workers (7.1%) and university students
(10.5%) who are indicative of future trends. Respondents work
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Figure 2. Demographic distributions of participants.

in knowledge-based industries such as architecture and engi-
neering (16.7%), business and finance (14.7%) and computer
science (12.3%). Geographically, the sample is based in 18 coun-
tries and regions, with the highest number of respondents from
Mainland China (n = 192, 38.7%), followed by the United King-
dom (n = 115, 23.2%) andNorthAmerica (n = 94, 19.0%). Other
Asian countries (e.g. Hong Kong, India, Japan, Taiwan, Singapore
and Malaysia), Continental European countries (e.g. Germany,
Spain, Switzerland, the Netherlands and Slovakia) and Oceania
countries (e.g. Australia and New Zealand) account for 6.3%,
5.8% and 5.2%, respectively.

3.2. Changes in work pattern

The survey results show the shifts inworkpatternsbefore, during
andafter thepandemic, as illustrated in Figure 3(a). Respondents
were asked to describe their work situations across three dis-
tinct phases. Prior to the pandemic, the majority of respondents
(n = 318, 64.1%) worked exclusively in an office environment,
with only a small percentage of remote workers (n = 38, 7.7%)
andhybridworkers (n = 94, 19.0%). However, in response to the
pandemic, over 80% of work-in-office respondents reported a
change in their work patterns. A share of 47% of people were
working remotely (n = 233), while hybridworkers occupy about
36% (n = 178).

Looking towards the post-pandemic time, as of mid-2022,
hybrid working has emerged as the predominant work mode
(n = 224, 45.2%),with a decrease in thenumber of remotework-
ers to 19.5% (n = 92) and an increase in in-office workers to
33% (n = 164). Notably, more than half of the individuals who
worked remotely during the pandemic transitioned to a hybrid
mode of work after the pandemic. These findings highlight the
dynamic and evolving nature of work patterns, which have been
significantly impacted by the pandemic. Figure 3(b) shows the
distribution of post-pandemic work patterns by region. More
respondents in theUK, Europe andNorthAmerica choose hybrid

working, while a higher percentage of people working in office
is found in the Asia-Pacific region. As indicated in Figure 4, more
thanhalf (52.6%)of the respondents agreeor strongly agreewith
the statement ‘Work from home has been a wonderful experi-
ence’, while only about a quarter of people (25.6%) indicate they
look forward to returning to office full-time. These findings align
with the surveys by other large organizations like JLL (JLL 2020),
McKinsey (Alexander et al. 2021), CBRE (CBRE 2021) and Gensler
survey (Gensler Research Institute 2021c, 2020), and Microsoft
(Microsoft 2022).

Figure 5(a) provides information on the current and preferred
work locations for different numbers of workdays per week. It
shows that the most common current work arrangement is still
working 5 or more days in the office, with 184 respondents
reporting this as their current work situation. However, when
it comes to preferred work arrangements, only 60 respondents
preferred working in the office for 5 or more days per week. The
majority of participants prefer to spend 2–3 days at home or
in office as a balance if they have a choice. On average, partici-
pants currently spend about 2.3 days at home and 2.9 days in the
office, while they prefer to spend 2.6 days at home and 2.4 days
in the office every week. These data indicate a shift in preference
towards more flexible work arrangements.

As an additional insight, the current and preferred work loca-
tions for each day of the week are enquired (shown in Figure
5(b)). Currently, respondentsmostlywork in theoffice fromMon-
day to Thursday, with Wednesday being the most popular day
in the office, as 297 people reported. On Fridays, the number of
people working from home increases to 218, while the number
of in-office workers decreases to 234. During weekends, partic-
ipants tend to work from home, with 133 selecting this option
compared to 49 whowork in the office. The analysis of preferred
work arrangements reveals a consistent preference for spend-
ing more time at home. Most participants preferred to work
from home on Fridays and Mondays, with 250 and 248 respon-
dents respectively. For theotherweekdays, participantsprefer to
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Figure 3. Distribution of work pattern.
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Figure 4. Level of agreement to the statements relating to work pattern and workspace.

maintain a balance between working from home and working
in the office. Interestingly, participants tend to go to the office
onWednesday, Thursday and Friday compared to working from
home.

Figure 6 demonstrates the reason why people want to work
in the office and work from home. Themain reasons for working
in office include face-to-face collaboration, brainstorming, and
meeting with colleagues (n = 328), followed by more focused
working time (n = 267), better work environment (n = 246), air
condit1ioning andheating in theoffice (n = 215) and socializing
and networking events (n = 187). Some participants reported
that they are required by their employer to work in the office
(n = 125), or their role requires them to be in a certain place like
a classroom to teach or lab to run an experiment. These results
highlight the importanceof offices for collaboration and focused
work. When it comes to working from home, the top reasons are
having a more flexible schedule (n = 410) and less commuting
time or cost (n = 333). Spendingmore timewith family and pets
is also important (n = 201). However, participants did not vote
as strongly for reasons like ‘better work environment’ (n = 145)
and ‘more focused working time’ (n = 131) when working from
home, compared to working in the office.

When being enquired about what type of new workplace
solutions they would accept, the largest number of respon-
dents chose the digital hybrid conference and meeting room
(n = 278) and provided access to the local (n = 204). Some
respondents show interest in virtual socializing space (n = 134)
and digital twin of physical offices (n = 126) too.

3.3. Preference for workspace and design factors

The design and environment of a workspace can have a sig-
nificant impact on an individual’s work experience and overall
productivity. This section provides a detailed overview of the
survey findings to explore various aspects of workspace prefer-
ences and design factors. The survey asked questions such as
the presence of other people while working from home, cur-
rent and ideal workspace descriptions for both home and office,
overall well-being, comfort and productivity level comparisons
between home and office and impactful design attributes.

Figure 7 provides insight into the work-from-home condi-
tions reported by participants. The majority of respondents
(n = 387) reported having a separate space for work, while 104

participants shared their workspace with a family member or
flatmate. When asked about the presence of other individuals at
home during working hours, most respondents reported being
with independent adult(s) (n = 264), living alone (n = 120) or
having a pet (n = 81). Results from the Pearson Chi-squared
test indicate a significant association between the work-from-
home environment and the comfort level at home (p < 0.001).
Figure 8 displays a comparison between the current and pre-
ferred office settings. The open plan layout is the most common
office type currently used by participants (n = 209), followed
by semi-open cubicles (n = 104) and private enclosed offices
(n = 78). This suggests that the most popular office layouts are
still the traditional ones, despite changing trends and prefer-
ences. In contrast, the most desirable office types are private
enclosed offices (n = 238), semi-open spaces (n = 139) and
enclosed offices with several colleagues (n = 100).

The majority of participants (66.7%) recognized that the
workspace has an impact on their work performance, while an
even larger proportion (70.2%) felt that it affected their well-
being, as Figure 4 indicates. They also rated their level of well-
being, comfort and satisfaction and work performance at home
and in office, respectively (shown in Figure 9). On average, the
well-being score is slightly higher at home (3.85) than in the
office (3.64), with most respondents (n = 207) rating it as 4 for
both environments. The average score for comfort and satis-
faction is significantly higher when working from home (4.17)
compared to working in the office (3.43). While only eight par-
ticipants rated their comfort level as ‘terrible’ at home, 221
respondents indicated it as ‘excellent’. A large group of respon-
dents rated their comfort level in the office as a 3 (n = 180) or
4 (n = 176), with a relatively limited number of people giving
‘excellent’ level (n = 69). As for work performance, the average
score in the office (3.95) is higher thanwhenworking fromhome
(3.69), with 234 respondents rating it as 4 and 142 rating it as 5
in the office.

The design attributes that affect the comfort and satisfac-
tion level are compared in the two different work locations in
Figure 10(a). Offices are found to have better workstations and
furniture, artificial lighting and access to amenities. Home is sig-
nificantly better at providing adequate space and privacy, with
258 people voting for ‘much better at home’ and 102 choosing
‘a bit better at home’. Noise and air quality levels are another
two factors that have been considered much better at home.
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Figure 5. Current and preferred work locations.

Additionally, working from the home environment has some
advantages over other attributes like ventilation, access to out-
doors, thermal comfort, daylight and the viewoutside compared
to office. In terms of work performance, detailed indicators are
compared in Figure 10(b). Participants suggested a much better
sense of connection with co-workers with 211 voting for ‘much
better in office’. Also, they feel better attention, focus and moti-
vation in office, with higher productivity. In contrast, the home
provides a better environment with less stress and fatigue and a
better connection with family.

The participants also ranked the design factors that have the
greatest impact on both comfort and satisfaction level andwork
performance (shown in Figure 11(a and b)). Regarding comfort

and satisfaction, adequate space and privacy received the high-
est number of votes and were ranked as the most important
factor by most respondents. This is not surprising since it was
also identified as a factor that is much better at home, explain-
ing the high level of comfort and satisfaction in the domestic
environment reported in previous questions. Noise level and
workstation are the second most impactful factors, followed by
thermal comfort and air quality. On the other hand, the most
important factor for work performance is noise level, which was
ranked as significantly more impactful than all other factors.
Other design attributes such as furniture, privacy and thermal
comfort also received high votes. While artificial lighting is rel-
atively insignificant in the comfort and satisfaction vote, it has
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Figure 6. Votes for reasons why participants work in office and work from home.

Figure 7. Work-from-home conditions.
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Figure 8. Current and preferred office setup.

Figure 9. Level of well-being, comfort and satisfaction, and work performance when working from home and working in office.

a larger impact on productivity. In contrast, daylight and views
outside are more impactful on comfort but less important for
work performance. Overall, there are commonalities in the pref-
erence for design factors, with factors such as adequate space,
workstation and furniture, noise level, thermal comfort and air
quality being highly important in both cases. Aesthetics and
access to the outdoor are found to be much less impactful.

3.4. Characterisingworkers’ archetype

The two-step clustering process generates a total of three clus-
ters with good cluster quality, as indicated by the silhouette
value of 0.6. The mean CATPCA score of the three clusters is
1.41 (Cluster 1), 0.05 (Cluster 2) and 1.35 (Cluster 3) separately.
The factors involved in the CATPCA processing are analysed to
understand the characteristics of the clusters. Table 1 provides
a brief summary of the demographics distribution of the three

clusters, including factors such as age, gender, employment sta-
tus and industry. The full description of the three clusters is
included inAppendix C (Table C1). The results of the Chi-squared
test show that the associations between demographic factors
and cluster results are not statistically significant. The percent-
age value in the table indicates the fraction of each question
component in the cluster group.

The age distribution among the three clusters is not distinc-
tive, although Clusters 1 and 2 include a relatively younger age
group compared to Cluster 3. Cluster 1 has the largest male
composition (38.3%) compared to the other two clusters, while
Clusters 2 and 3 encompass higher female shares (65.4% and
70.0%). Work-related factors like employment status and indus-
try also vary among the clusters. Cluster 1 mainly comprises stu-
dents (27.1%) and full-timeworkers (62.6%), while Clusters 2 and
3 have a mix of full-time, part-time and self-employed groups.
Cluster 1 contains the largest portion of participants who work
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Figure 10. Comparisons of different design and work indicators in two locations (home and office).

Figure 11. Rank of the impact of design factors regarding (a) comfort and satisfaction and (b) work performance.

in the architecture and engineering sector (24.3%). Cluster 2 has
a relatively higher percentage of computer scientists (15.2%).
Cluster 3 includes a higher percentage of employees in indus-
tries like business and finance (20.0%), education, training and
library (12.0%), public relations and marketing (7.0%) and man-
agement (6.0%). The results indicate that some patterns in age

and occupation can be observed among the clusters; however,
the socio-demographic variables are not the dominant factors in
the cluster analysis.

The three clusters are distinctively characterized as ‘office
worker’ (Cluster 1, n = 107, 21.6%), ‘hybrid worker’ (Cluster 2,
n = 289, 58.3%) and ‘remoteworker’ (Cluster 3,n = 100, 20.2%),
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Table 1. Demographic distribution of three clusters.

Cluster 1 Cluster 2 Cluster 3 Total

n = 107 n = 289 n = 100

22% 58% 20% n = 496 p-value (Chi-square test)

Age 18–24 years old 31% 30% 15% 27% 0.0313
25–34 years old 39% 35% 34% 36%
35–44 years old 16% 12% 24% 16%
Others 14% 22% 27% 22%

Gender Female 59% 65% 70% 65% 0.5398
Male 38% 33% 28% 33%
Others 3% 2% 2% 2%

Employment status Working full-time 63% 58% 60% 59% 0.2113
Working part-time 4% 7% 12% 7%
Student 27% 21% 14% 21%
Others 7% 14% 14% 13%

Industry Architecture and Engineering 24% 16% 12% 17% 0.0216
Business and Finance 11% 14% 20% 15%
Student 16% 13% 9% 13%
Computer Science 5% 15% 12% 12%
Education, Training and Library 4% 6% 12% 7%
Management 6% 3% 6% 4%
PR & Marketing 4% 4% 7% 4%
Art and Design 2% 6% 3% 4%
Office and Administrative Support 7% 3% 2% 4%
Sales and Related 0% 4% 5% 3%
Legal 1% 3% 1% 2%
Community and Social Services 4% 2% 2% 2%
Healthcare Practitioner and Technical 4% 2% 0% 2%
Others 14% 8% 9% 10%

according to the analysis of the relevant factors about work pat-
terns and design preferences. Therefore, workers’ archetypes
are formed from the clusters. Office workers prefer going to
office duringmost of theworkdays and seem enjoying the office
environment more; on the other hand, remote workers tend
to spend more days working from home and value a domestic
environment with adequate space and minimal noise distrac-
tions. Hybrid workers, who split their workdays between home
and office, fall somewhere in between the previous two, main-
taining a relatively balanced distribution between office and
home. Table 2 shows the differences in the components of the
clusters.

Cluster 1: office worker
The office worker cluster represents the people who mainly use
office as their daily work location. Approximately 69%of respon-
dents in this group reported working in an office or on cam-
pus. This characteristic is further reinforced by their responses
regarding the number of days spent at home and in the office.
Almost 80% of the group spend 0 or 1 d at home, while over
85% spend 4–5 days or more in their offices. On average, they
spend 0.95 days at home and 4.27 days in the office in a normal
work week. This group also indicates a similar preference for the
distribution of workdays between the two locations, with mean
values of 0.9 at home and 4.06 in the office. The office workers
generally strongly agree that they enjoy working in offices more
than working from home.

There is a gap between the group’s ratings of their well-
being, comfort and satisfaction and work performance in the
office versus at home. The group demonstrates a high level of
awareness regarding the impact of theirworkspaceon theirwell-
being and work performance. They have the highest proportion
of respondents who ‘strongly agree’ or ‘somewhat agree’ with

the corresponding statements compared to the other two clus-
ters. The group reported a low well-being level at home, with
a score of 2.93, while they indicated a much higher well-being
level in the office, with a score of 4.25. The difference in com-
fort and satisfaction levels between the two locations is relatively
smaller, with the values of 3.34 at home and 4.00 in the office.
This suggests that the office worker group acknowledges the
comfortable environment at home but still feels more satisfied
and comfortable in their office for work. Not surprisingly, their
work performance rating is significantly higher in the office, with
over 90% of them rating their in-office productivity as 4 or 5,
while their work performance at home is much lower, with an
average value of 2.8.

In terms of design factors, the office worker group has iden-
tified thermal comfort and workstation or furniture as the most
impactful factors for their comfort, satisfaction and work perfor-
mance. The group has also shown a higher-than-average prefer-
ence for access to amenities and views outside. Meanwhile, the
group seems to have more tolerance for noise, as fewer people
voted for noise level as their top preference factor. Additionally,
the group considers adequate space and privacy less impactful,
as it received the least votes among the three clusters. In terms
of comfort and satisfaction, this cluster shows a greater interest
in aesthetics, access to the outdoors and artificial lighting. How-
ever, these three factors are not particularly impactful on their
productivity, as air quality anddaylighthavebeen identifiedwith
higher importance.

Cluster 2: hybrid worker
A hybrid worker cluster is a large and neutral group that splits
their workdays relatively evenly between office and home. More
than half of the individuals in this cluster work in hybrid mode.
Currently, the averagenumberofdays spentworking fromhome
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Table 2. Detailed distribution of the cluster components and features.

Cluster 1 Cluster 2 Cluster 3

Variable Office worker Hybrid worker Remote worker Overall (%)

Work mode Hybrid working(work from home and work in office) 23% 53% 46% 45%
Remote working(work from home) 5% 16% 40% 19%

Work in office 68% 27% 14% 33%
Others 4% 4% 0% 3%

Days at home (current) 0–2 days 89% 51% 27% 54%
3 4% 17% 16% 14%

4–5 (or more) days 7% 32% 57% 32%
Days in office (current) 0–2 days 10% 41% 76% 41%

3 4% 19% 7% 14%
4–5 (or more) days 86% 40% 17% 45%

Days at home (preferred) 0–2 days 92% 39% 7% 44%
3 7% 36% 20% 26%

4–5 (or more) days 1% 25% 73% 30%
Days in office (preferred) 0–2 days 4% 52% 98% 51%

3 19% 27% 1% 20%
4–5 (or more) days 78% 20% 1% 29%

Rate: Well-being level at
home

1–2 30% 3% 0% 8%

3 42% 23% 3% 23%
4–5 28% 74% 97% 69%

Rate: Well-being level in
office

1–2 2% 5% 38% 11%
3 7% 33% 41% 29%
4–5 92% 63% 21% 60%

Rate: Comfort and satisfac-
tion level at home

1–2 20% 1% 0% 5%
3 34% 14% 1% 16%
4–5 47% 84% 99% 79%

Rate: Comfort and satisfac-
tion level in office

1–2 3% 8% 45% 14%
3 22% 41% 37% 36%
4–5 75% 51% 18% 49%

Rate: Work performance at
home

1–2 34% 7% 1% 11%
3 42% 29% 6% 27%
4–5 24% 64% 93% 61%

Rate: Work performance in
office

1–2 1% 2% 25% 7%
3 8% 16% 33% 18%
4–5 91% 82% 42% 76%

Top design factor that
affects comfort and
satisfaction

Access to amenities 7% 2% 4% 4%
Access to outdoors 2% 1% 3% 2%

Adequate space/privacy 14% 17% 29% 19%
Aesthetics 3% 1% 1% 1%
Air quality 7% 8% 8% 8%

Artificial lighting 1% 1% 0% 1%
Daylight 3% 4% 2% 3%
Noise 11% 12% 16% 13%

Thermal comfort 21% 12% 9% 13%
Ventilation 5% 2% 6% 4%

Views outside 3% 0% 3% 1%
Workstation or furniture 16% 18% 7% 15%

N/A 7% 21% 12% 16%
Top design factor that
affects productivity

Access to amenities 3% 2% 4% 2%
Access to outdoors 0% 1% 4% 1%

Adequate space/privacy 13% 15% 25% 16%
Aesthetics 0% 1% 1% 1%
Air quality 7% 7% 6% 7%

Artificial lighting 1% 2% 3% 2%
Daylight 4% 3% 1% 3%
Noise 17% 20% 24% 20%

Thermal comfort 19% 10% 6% 11%
Ventilation 3% 3% 3% 3%

Views outside 3% 1% 1% 1%
Workstation or furniture 21% 15% 10% 15%

N/A 10% 21% 12% 17%
Level of agreement: I enjoy
working from the office
more than working from
home.

1–2 3% 35% 85% 38%

3 19% 40% 8% 29%
4–5 79% 25% 7% 33%

Level of agreement:
My workspace affects my
performance.

1–2 5% 11% 18% 11%
3 15% 24% 23% 22%
4–5 80% 64% 59% 67%

Level of agreement:
My workspace affects my
well-being.

1–2 4% 9% 17% 9%
3 20% 22% 15% 20%
4–5 77% 69% 68% 70%

∗Bold texts indicate the values over 30%.
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is slightly lower than the days in office, with an average of 2.48
and 2.89 respectively. However, they prefer spending a bit more
time at home than in the office, with an average of 2.71 days
at home and 2.39 days in office. About 40% of the group have
a neutral attitude towards the statement ‘I enjoy working from
the office more than working from home’, which is the largest
proportion among the three clusters.

Individuals in this cluster show some level of agreement
towards the influenceofworkspaceon theirwell-beingandwork
performance, but not as strong as the previous group. The differ-
ences between perceived well-being, comfort and satisfaction,
and work performance in the office and at home are relatively
small. The average well-being rating is slightly higher at home
than in the office, with over 70%giving a rating of 3 or 4 at home
and over 75% in the office, which represents a medium level.
The comfort and satisfaction level is higher at homewith amean
value of 4.26, compared to a score of 3.53 in the office. The pro-
ductivity score is slightly higher in the office with an average of
4.06, while at home, the rating is 3.75. Over 80% of people think
their work performance in the office is great with a rating of 4 or
5, while approximately 60% rate their performance at home at 4
or 5.

Hybrid worker cluster also displays diverse preferences for
different design factors. In terms of comfort and satisfaction,
the group shows a stronger interest in air quality, daylight, and
workstations and furniture. For productivity, the votes for factors
like aesthetics and ventilation are the highest among the three
groups. Additionally, the group includes individuals who con-
sider noise (20.07%), workstation (15.22%) and adequate space
(14.53%) as crucial factors for productivity. Conversely, access
to amenities, outdoor access and views outside are relatively
unimportant for this group.

Cluster 3: remote/homeworker
Remote worker or home worker cluster comprises individuals
who strongly prefer to work from home or remotely. They rep-
resent the largest remote working component among the three
clusters, with 40% of the workers in this cluster. Also, 46% of the
workers in this groupwork in a hybridmode. Currently, the aver-
age number of work-from-home days is 3.41, while the average
numberofwork-in-officedays is 1.62. Thegroupprefers to spend
even more time at home, with an average value of 4.03, and
less time in the office, with an average value of 0.67. A major-
ity (around 57%) of the people in this cluster normally spend
4–5 days at home, and over 70% indicate they want to spend
4–5 days at home in their preferred situation. Moreover, 85%
of the people in this group disagree with the statement ‘I enjoy
working from the office more than working from home’.

This group includes the largest proportion of workers who
believe that their workspaces have very limited influence on
their well-being and work performance, with 18% and 17%
respectively voting against the idea. However, it also includes
31% of people who strongly agree that the workspace could
affect their work performance and 39% who strongly agree that
the workspace could affect their well-being. About 97% of the
people in this group reported a high well-being level at home,
with a score of 4 or 5, and no one rated their well-being level as
lowwith a score of 0 or 1. The averagewell-being level at home is
4.52, while the average in-office well-being level is significantly

lower with a value of 2.66. The comfort and satisfaction level in
the office is significantly low, with an average of 2.55, while 81%
of the group thinks they are very comfortable and satisfied in the
office with a score of 5. None in this cluster reported a low score
of 1 or 2 for comfort and satisfaction at home, while only 1% of
the group gave a score of 3. The average comfort and satisfac-
tion level at home is 4.8. The group’s work performance is also
higher at home compared to in-office, with amean value of 4.49
compared to 3.20. A majority of 93% of the workers in this clus-
ter think they have a good or excellent level of productivity at
home.

This group demonstrates a distinctive preference for design
factors. They highly value adequate space and privacy and noise
level. Approximately 29% of the people in this cluster ranked
adequate space and privacy as their top factor for comfort and
satisfaction, and 25% ranked it as the top factor for productiv-
ity. Also, 24% and 16% of the group believe that noise level is
themost impactful factor for productivity and comfort and satis-
faction, respectively. This cluster includes the largest percentage
of people who believe that access to the outdoor environment
is impactful among the three clusters. Although no one in this
group considers artificial lighting as an important factor for their
comfort and satisfaction, the proportion who chose artificial
lightingas the impactful factor for their productivity is the largest
among the three clusters. This characteristic contrasts with the
office worker group. Additionally, daylight and thermal comfort
seem to be the least impactful factors, as a limited number of
people choose them.

4. Conclusion

Thisworkpresents the findings fromaquestionnaire survey inte-
gral to the exploration of long-term shifts in workspace design.
The machine-learning-based data-driven approach applied in
this study reveals insights about workers’ archetypes collected
from the survey, beyond typical hypothesis-driven statistical
methods (Van Helden 2013). The diverse participant pool pre-
dominantly comprises a younger demographic and individuals
from knowledge-based industries. The participants span across
18 countries and regions, with notable concentrations from
Mainland China, the UK and North America, providing a rich
global perspective.

In alignmentwith industry reports fromJLL, CBRE andGensler
(CBRE 2021; Gensler Research Institute 2021c, 2021a, 2021b,
2020; JLL 2020), the survey reinforces the idea that offices still
remain pivotal for collaboration and focused work in post-
pandemic time, while remote working offers enhanced flexi-
bility and reduced commuting costs. Hybrid working emerges
as a highly popular option. Also, the survey has demonstrated
people’s diverse nature in their preference for workspace and
environment. It distinctively identified three worker archetypes:
office workers, hybrid workers and remote workers. The major-
ity leans towards hybrid work, while the remote and office
worker groups share nearly equal proportions. These groups
show unique preferences for design elements, with office work-
ers preferring factors such as thermal comfort and worksta-
tion furniture, hybrid workers exhibiting a mix of preferences
encompassing air quality, ventilation and daylight, and remote
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workers emphasizing the significance of adequate space, pri-
vacy and noise. The workers’ archetype established in this study
could have an important implication for practice, by guiding
the decision-making of designers, employers and facility man-
agers on creating optimal work environments for employees
(Appel-Meulenbroek et al. 2022; Sailer, Thomas, and Pachilova
2023).

This study would be further improved by increasing the sam-
ple size. While the results offer valuable insights into emerging
patterns, the collection of around 500 respondents limits the
generalisability of conclusions. The survey distribution process
has a natural limitation on the sample group, as the major-
ity of participants are literate workers with access to social
media and the internet. Additionally, the diverse nature of work,
occupations and industries introduces variability, necessitating
more focused investigations into specific professions and sec-
tors. The introduction of the four-day workweek policy may
further affect work arrangements and preferences, potentially
influencing how employees balance in-office and remote work,
which could be included in the future study. This study mainly
focuses on the discussion of office and home as the two major
workspaces for hybrid working, while some alternative spaces
like café and libraries are not fully included in the investigation.
Future iterations of this survey, with an expanded sample, more
up-to-date data and targeted exploration of different work cate-
gories, could provide deeper insights into evolving preferences
and transitions in the dynamic landscape of workspace design.
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Appendix A
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Appendix B

Table B1. Descriptive data of the survey (n = 469)

Mean 95% confidence interval Median Standard deviation Min Max

Number of days spent at home (Current) 2.34 [2.17, 2.50] 2.00 1.858 0 5
Number of days spent in office (Current) 2.93 [2.76, 3.10] 3.00 1.942 0 5
Number of days spent at home (Preferred) 2.58 [2.44, 2.73] 3.00 1.630 0 5
Number of days spent in office (Preferred) 2.40 [2.26, 2.54] 2.00 1.629 0 5
Level of well-being at home 3.85 [3.77, 3.94] 4.00 0.960 1 5
Level of well-being in office 3.64 [3.55, 3.73] 4.00 1.006 1 5
Level of comfort and satisfaction at home 4.17 [4.09, 4.25] 4.00 0.926 1 5
Level of comfort and satisfaction in office 3.43 [3.34, 3.52] 3.00 1.019 1 5
Level of work performance at home 3.69 [3.61, 3.78] 4.00 0.998 1 5
Level of work performance in office 3.95 [3.87, 4.03] 4.00 0.921 1 5
Level of agreement: Work from home has
been a wonderful experience.

3.44 [3.33, 3.55] 4.00 1.273 1 5

Level of agreement: I am really looking
forward to going back to the office full time.

2.67 [2.55, 2.78] 3.00 1.282 1 5

Level of agreement: I enjoy working from the
officemore than working from home.

2.89 [2.78, 3.00] 3.00 1.254 1 5

Level of agreement If it weren’t for my
commute, I would enjoy working from the office
more than working from home.

3.21 [3.10, 3.32] 3.00 1.233 1 5

Level of agreement: My workspace
affects my performance.

3.79 [3.69, 3.88] 4.00 1.072 1 5

Level of agreement: My workspace
affects mywell-being.

3.87 [3.78, 3.96] 4.00 1.040 1 5
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Table B2. Descriptive data of three clusters.

Mean
95% confidence

interval Median
Standard
deviation

Cluster 1 Office worker (n = 107) Number of days spent at home (Current) 0.95 [0.69, 1.22] 0.00 1.376
Number of days spent in office (Current) 4.27 [4.00, 4.54] 5.00 1.418
Number of days spent at home (Preferred) 0.90 [0.70, 1.10] 0.00 1.055
Number of days spent in office (Preferred) 4.06 [3.85, 4.25] 4.00 1.026
Level of well-being at home 2.93 [2.74, 3.11] 3.00 0.988
Level of well-being in office 4.25 [4.13, 4.38] 4.00 0.660
Level of comfort and satisfaction at home 3.34 [3.13, 3.55] 3.00 1.098
Level of comfort and satisfaction in office 4.00 [3.85, 4.15] 4.00 0.789
Level of work performance at home 2.80 [2.61, 2.99] 3.00 0.985
Level of work performance in office 4.38 [4.24, 4.52] 4.00 0.722
Level of agreement: I enjoy working from
the officemore than working from home.

4.12 [3.96, 4.28] 4.00 0.844

Level of agreement: My workspace
affects my performance.

4.11 [3.95, 4.27] 4.00 0.828

Level of agreement: My workspace
affects mywell-being.

4.07 [3.91, 4.22] 4.00 0.827

Cluster 2 Hybrid worker (n = 289) Number of days spent at home (Current) 2.48 [2.28, 2.68] 2.00 1.756
Number of days spent in office (Current) 2.89 [2.68, 3.11] 3.00 1.842
Number of days spent at home (Preferred) 2.71 [2.55, 2.87] 3.00 1.384
Number of days spent in office (Preferred) 2.39 [2.23, 2.55] 2.00 1.370
Level of well-being at home 3.97 [3.87, 4.06] 4.00 0.794
Level of well-being in office 3.75 [3.65, 3.84] 4.00 0.818
Level of comfort and satisfaction at home 4.26 [4.18, 4.35] 4.00 0.75
Level of comfort and satisfaction in office 3.53 [3.43, 3.63] 4.00 0.858
Level of work performance at home 3.75 [3.65, 3.84] 4.00 0.830
Level of work performance in office 4.06 [3.97, 4.14] 4.00 0.729
Level of agreement:I enjoy working
from the officemore than working from home.

2.85 [2.73, 2.97] 3.00 1.005

Level of agreement: My workspace
affects my performance.

3.73 [3.61, 3.85] 4.00 1.032

Level of agreement: My workspace affects
my well-being.

3.82 [3.70, 3.94] 4.00 0.994

Cluster 3 Remote worker (n = 100) Number of days spent at home (Current) 3.41 [3.07, 3.75] 4.00 1.724
Number of days spent in office (Current) 1.62 [1.27, 1.97] 1.00 1.774
Number of days spent at home (Preferred) 4.03 [3.81, 4.25] 4.00 1.132
Number of days spent in office (Preferred) 0.67 [0.51, 0.83] 1.00 0.829
Level of well-being at home 4.52 [4.41, 4.63] 5.00 0.559
Level of well-being in office 2.66 [2.44, 2.88] 3.00 1.112
Level of comfort and satisfaction at home 4.80 [4.72, 4.88] 5.00 0.426
Level of comfort and satisfaction in office 2.55 [2.33, 2.77] 3.00 1.104
Level of work performance at home 4.49 [4.36, 4.62] 5.00 0.659
Level of work performance in office 3.20 [2.97, 3.43] 3.00 1.155
Level of agreement: I enjoy working
from the officemore than working from home.

1.68 [1.48, 1.88] 1.00 1.024

Level of agreement: My workspace affects
my performance.

3.59 [3.33, 3.85] 4.00 1.325

Level of agreement: My workspace affects
my well-being.

3.79 [3.53, 4.05] 4.00 1.320
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Appendix C

Table C1. Demographic distribution of three clusters (full version).

Cluster 1 Cluster 2 Cluster 3 Total

n = 107 n = 289 n = 100

21.57% 58.27% 20.16% n = 496 p-value (Chi-square test)

Age Under 18 0.00% 0.35% 0.00% 0.20% 0.0313
18–24 years old 30.84% 30.10% 15.00% 27.22%
25–34 years old 39.25% 34.95% 34.00% 35.69%
35–44 years old 15.89% 12.46% 24.00% 15.52%
45–54 years old 9.35% 17.30% 22.00% 16.53%
55–64 years old 1.87% 3.81% 4.00% 3.43%
65+ years old 2.80% 1.04% 1.00% 1.41%

Gender Female 58.88% 65.40% 70.00% 64.92% 0.5398
Male 38.32% 32.53% 28.00% 32.86%
Non-binary / third gender 0.00% 0.69% 0.00% 0.40%
Prefer not to say 2.80% 1.38% 2.00% 1.81%

Employment status Homemaker or stay-at-home parent 1.87% 1.73% 3.00% 2.02% 0.2113
Others/Unspecified 0.00% 0.35% 0.00% 0.20%
Retired 1.87% 1.04% 1.00% 1.21%
Self-employed full-time/part-time 1.87% 9.00% 7.00% 7.06%
Student 27.10% 20.76% 14.00% 20.77%
Unemployed and looking for work 0.93% 2.08% 3.00% 2.02%
Working full-time 62.62% 57.79% 60.00% 59.27%
Working part-time 3.74% 7.27% 12.00% 7.46%

Industry Architecture and Engineering 24.30% 15.57% 12.00% 16.73% 0.0216
Art and Design 1.87% 5.54% 3.00% 4.23%
Business and Finance 11.21% 14.19% 20.00% 14.72%
Community and Social Services 3.74% 1.73% 2.00% 2.22%
Computer Science 4.67% 15.22% 12.00% 12.30%
Construction and Extraction 0.93% 1.04% 1.00% 1.01%
Education, Training and Library 3.74% 6.23% 12.00% 6.85%
Environment and Sustainability 0.93% 1.73% 1.00% 1.41%
Farming, Fishing and Forestry 0.93% 0.35% 0.00% 0.40%
Healthcare Practitioner and Technical 3.74% 2.42% 0.00% 2.22%
Legal 0.93% 3.46% 1.00% 2.42%
Management 5.61% 3.46% 6.00% 4.44%
Media, entertainment and journalism 0.93% 0.69% 1.00% 0.81%
Office and Administrative Support 6.54% 3.11% 2.00% 3.63%
PR & Marketing 3.74% 3.81% 7.00% 4.44%
Sales and Related 0.00% 4.15% 5.00% 3.43%
Student 15.89% 12.80% 9.00% 12.70%
Transportation 2.80% 0.69% 2.00% 1.41%
Urban planning 1.87% 0.00% 0.00% 0.40%
Others/Unspecified 5.61% 3.81% 4.00% 4.23%
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Table C1. Detailed distribution of the cluster components and features (full version).
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Table C1. Continued.
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Table C1. Continued
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