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Executive summary 

Introduction  
In most organisations, stimulating and optimising communication is a major goal (Van der 
Voordt, 2005; Lindholm & Leväinen, 2006). Therefore, office environments are designed to 
be especially efficient and beneficial for communication. However, employees often deal with 
concentration problems due to the many distractions (by e.g. interruptions, crowding and 
noise) in the office environment (Sanoff, 1985; Sundstrom, Town, Rice, Osborn & Brill, 
1994; Roper & Juneia, 2008; Kim & De Dear, 2013; Banbury & Berry, 2005). Over the last 
years, organisations have increasingly implemented various workplaces, like activity-based 
working offices, which provide employees with flexibility, and allowing them to choose the 
right workspace depending on the type of work activity (Appel-Meulenbroek, Groenen, & 
Janssen, 2011; Veldhoen, 2008). It was expected that providing several open and closed 
workplaces within a single office could provide a viable solution for the issue of distractions 
(e.g. interruptions, crowding, noise) (Blok, De Korte, Groenesteijn, Formanoy, & Vink, 
2009). However, due to the similarities with open-plan office, activity-based offices often 
deal with the same problems with distraction (Budie, Appel-Meulenbroek, Kemperman, & 
Weijs-Perree, 2019; Gorgievski, Van der Voordt, Van Herpen, & Van Akkeren, 2010; De 
Been, Beijer, & Den Hollander, 2015).  
 
Thus, it appears that valued workplace design elements for stimulating communication are 
disadvantageous for individual concentrated work (Heerwagen, Kampschroer, Powell, & 
Loftness, 2004; Roper & Juneia, 2008). Previous research has focused on measuring 
concentration and communication separately, or used concentration and communication as 
measurements to indicate satisfaction or productivity levels of employees (Van der Voordt, 
2004; De Been & Beijer, 2014; Brunia, De Been, & Van der Voordt, 2016; De Been, Beijer, 
& Den Hollander, 2015). However, research focusing on workplace characteristics that 
influence both concentration and communication activities in the office is scarce.  
 
In addition, the COVID-19 pandemic created a unique situation in which organisations were 
urgently advised to make their employees work from home as much as possible. This large-
scale change made many people acquainted with ‘working from home’, because for most 
people working from home was new (CBS, 2021). Studies showed that working from home is 
especially beneficial when working individually (e.g. increased productivity, performance, 
more flexibility, etc.) (Hamersma, De Haas, & Faber, 2020; Van Dyne, Kossek, & Lobel, 
2007; Bentley, et al., 2013; Bloom, Liang, Roberts, & Ying, 2013). However, working from 
home may also lead to negative effects for employees and for the organisation (e.g. disrupted 
work-life balance, strengthened isolation from colleagues, less knowledge sharing, etc.) 
(Weinert, Maier, Laumer, & Weitzel, 2014; Vos & Van der Voordt, 2001; Peters, Van den 
Dulk, & Van der Lippe, 2009; Rameakers, 2017; Felstead, Jewson, & Walters, 2003; Derks, 
Agterberg, Beumer, & Weel, 2011). What will this quick transformation in work mean for 
offices in the future? To what extent do people want to remain working from home or prefer 
to go back to the office? Due to this unique situation, with the experience of working from 
home, research is limited about the expectations of how people will work after the COVID-19 
pandemic. Therefore, the aim of this study was to provide deeper understanding which 
workplace characteristics in the office are preferred when doing communicative and 
concentrative work and to gain information about where people prefer to do these activities 
after the COVID-19 pandemic (a workplace in the office versus working from home). In 
addition, this study also tried to find groups with the same workplace preferences that could 
be explained by personal, work-related, or home workplace-related characteristics. For 
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Corporate Real Estate Managers (CREM), it is important to understand how to create an 
optimal work environment for employees to increase individual outcomes (e.g. productivity, 
satisfaction, wellbeing, etc.), but also to increase the performance of the organisation as a 
whole. In addition, the quality of the workplace can be part of the talent strategy used to 
attract, retain, motivate and engage skilled employees (Earle, 2003). 
 
The main question of this research is:  
“What are the workplace preferences of employees regarding concentrative and 
communicative work activities, and in what kind of scenario do employees prefer to work at 
home instead of the office?”  
 
Theoretical background  
Concentration and communication can be seen as important basic needs for knowledge 
workers (Vischer, 2008; Deci & Ryan, 2014; Lieberman, 2013; Ryan & Deci, 2001). 
Concentration work requires the ability to select information for a specific goal, and at the 
same time ignore distractions from outside (Schwartz & Kaplan, 2000). Communication is in 
this study defined by multiple terms, such as collaboration, interactions or knowledge-sharing, 
which transfer information from one person to another. In addition, literature was consulted to 
investigate which workplace characteristics have been shown to influence communicative and 
concentrative work. For example, an open workplace may increase communication due to an 
increased visibility, but also increase the chance of being distracted by seeing other people 
(Rashid, Kampschroer, Wineman, & Zimring, 2006; Croon, Sluiter, Kuijer, & Frings-Dresen, 
2005; Kaarlela-Tuomaalaa, Heleniusa, Keskinenb, & Hongistoa, 2009; Kim & De Dear, 
2013). Eventually, six workplace characteristics (attributes) were found that influenced both 
concentrative and communicative work activities:  

• Noise around the workplace;  
• Openness of the workplace; 
• Space per workplace; 
• Crowdedness around the workplace; 
• Availability of spaces for concentrative and communication activities; 
• The position of the desk in relation to walking routes.  

In addition, after studying existing literature, it was expected that several personal-, and 
demographical, work-related and home workplace-related characteristics influenced 
workplace preferences. Therefore, a number of characteristics were discussed in the literature 
that were expected to explain workplace preferences. Examples are age, gender, position in 
the organisation, or the quality of the home workspace.  
 
Methodology 
For this study, qualitative data was collected with the use of a literature study. In addition, 
with the use of an online questionnaire qualitative data was collected about workplace 
preferences. Within the questionnaire, a stated choice experiment was included in which 
respondents were faced with hypothetical workplace choices. Three activity-scenarios 
(communication-scenario, 50/50-scenario, and concentration-scenario) were created to get 
more understanding of the differences in workplace preference per activity. Respondents had 
to choose between one of three hypothetical workplace settings or the alternative “working 
from home” based on a given activity-scenario. The hypothetical workplaces varied based on 
different characteristics (attribute levels) that were found in the literature, which finally 
brought the most preferred workplace forward. The questionnaire was distributed between 
14th and 28th of January 2021 among employees from the organisation Cushman & Wakefield 
in the Netherlands, which eventually resulted in a sample of 218 respondents (response rate of 
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46%). After the data collection, a Multinomial Logit Model (MNL-model) was used to 
estimate the overall utility of each attribute level among the whole sample and the respective 
preferences for each workplace characteristic. The differences in preference for each activity-
scenario was examined. In addition, a Latent Class Model (LC-model) was used to find 
(expected) groups, or “latent classes” that had similar workplace preferences. Eventually, with 
the use of different statistical analysis (e.g. CHAID), the differences between the classes were 
investigated.  
 
Results and discussion  
The results showed that there is a 74% chance that respondents choose a workplace in the 
office over working from home when they have a workday with more communicative work. 
Furthermore, when the workday consists of both concentrative work and communicative work 
respondents slightly prefer (57%) to work in the office over working from home. However, 
when a lot of concentrative work is required, there is a higher chance that employees prefer to 
work from home (79%). So, the office, in general, often offers good opportunities to do 
communicative work. In addition, face-to-face interactions in the office, both planned as 
unplanned, have many advantages for both the employee (e.g. development of social 
relationships, strengthens team cohesiveness) as for the organisation as a whole (e.g. increase 
of knowledge sharing, innovation and organisations’ performances). However, when the work 
requires more concentration, working from home is more preferred. Frequently mentioned 
benefits of working from home are the increased productivity and performance due to fewer 
distractions from other colleagues (Hamersma, De Haas, & Faber, 2020; Van Dyne, Kossek, 
& Lobel, 2007; Bentley, et al., 2013; Bloom, Liang, Roberts, & Ying, 2013). In addition, 
working from home gives employees the feeling of being more in control, flexibility during 
the work day, and less travel time (Bosua, Kurnia, Gloet, & Mendoza, 2012; Vos & Van der 
Voordt, 2001; Hamersma, De Haas, & Faber, 2020; Peters & Batenburg, 2004). In addition, 
this helps to increase the work-life balance (Peters & Batenburg, 2004). Other studies found 
similar results of people that prefer to work (partly) from home after the COVID-19 pandemic 
(e.g. Jongen, Verstraten, & Zimpelmann, 2021; Oude Hengel, Bouwens, Zoomer, De 
Vroome, & Hooftman, 2021). So, the type of work activities (concentrative or 
communicative) during the day influenced the preference of the workplace significantly. 
 
There are also differences in preferences based on the physical workplace characteristics in 
the office per activity. In general, the strongest preferences were mainly related to the 
presence or behaviour of other people (e.g. quiet vs. regular conversations, calm vs. busy, 
desk located near a busy vs. quiet walking route), and less on the physical aspects of the 
office (e.g. openness). The workplace preferences for a workday that consists of both 
concentrative work and communicative work were very similar. For communicative work, 
employees prefer an office that is not busy nor calm, and that also has some unintelligible 
background conversations/sounds being heard. An office with a lot of space for 
communicative work activities, and enough space per workplace is preferred. In addition, a 
workplace where employees are located near others is preferred, which may be due to the 
natural need for social contact. During a work day with both concentrative and 
communicative work, the workplace characteristics focusing on concentration become more 
important. When a lot of concentrative work is required during the day, a calmer workplace is 
more preferable. However, a workplace that is completely quiet is not necessary. See Table 
49 on page 113 for an overview of the most and least preferred workplace characteristics per 
activity-scenario.   
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In addition, this study also distinguished two classes that had similar workplace preferences. 
Approximately 72.5% belonged to class 1, and were indicated as the Office-workers, due to 
the overall preference for working at the office (except in the concentration-scenario). The 
other 27.5% belonged to class 2 and were indicated as the Home-workers class due to the 
overall preference for working from home (in all activity-scenarios). When looking more 
specific to the preferences in workplace characteristics, the most important difference is that 
the Office-workers class prefers a more lively workplace, while the Home-workers class has 
an overall higher preference for a calmer workspace. Afterwards, it was investigated whether 
personal- and demographical, work-related, and home workplace-related characteristics could 
explain the differences between classes. Eventually, the CHAID tree analysis showed that the 
most explanatory variable for the difference between classes was gender. In the Office-
workers class there were on average more males (66.5%) and in the Home-workers class there 
were on average more women (61.7%). Among women, especially the places women worked 
in the office were determined for the distribution of classes. For men, the travel time, 
personality traits (extraversion and openness), time spent outside the office (e.g. project visit), 
and time spent on individual non-concentrated work indicated to which class the employee 
belonged. In addition, other significant differences were found between the classes based on 
education level, household composition, position in the organisation, working hours, 
distribution of time spent at work location/work activities, importance of communication, 
travel time, and the disturbance by noise at home. See Table 50 on page 114 for an overview 
of characteristics that significantly differed between the two classes.  
 
Conclusion and recommendations  
The results clearly show that employees prefer working in the office when more 
communicative work is required. However, during a workday with a lot of concentrative 
work, employees prefer to work from home. Because there is a need to work from home (on 
certain work days), it is important for organisations to make clear agreements for employees 
to ensure a good balance between working from home and working at the office. This will 
allow employees to benefit from both the positive effects of working from home (e.g. 
increased productivity, more flexibility) as of working in the office (e.g. knowledge sharing, 
strengthening collaborative relationships).  
 
The results showed that employees mainly come to the office for communicative work. 
Therefore, it is important that these activities are well supported in the office. Especially, the 
availability of communication spaces was considered to be very important. Also, a relatively 
large workplace size was preferred. Providing the office with enough places for 
communicative work and offering large individual workplaces could be a win-win situation, 
because interactions might take place less in the proximity of other workplaces which prevent 
possible distractions. Moreover, this can reduce the feeling of crowdedness, which was not 
preferred at all. A large proportion of respondents appear to prefer to do their concentrative 
work at home. However, there is still a group of employees who prefer to do both 
concentrative as communicative work in the office. For these people, there must be enough 
workplaces where concentrative work can be executed, or which can be used for breaks in 
between meetings. Since there often is a shortage of concentration supportive workplaces in 
the office (Leesman, 2020), it is necessary to further examine what this means for the supply 
of concentration places in the office in the future. 
 
There were a couple of limitations in this study and future recommendations. This study 
focussed on physical workplace characteristics that influenced both concentrative and 
communicative work. However, there are many more aspects that affect either concentration 
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(e.g. daylight, temperature, or personal circumstances) or communication (e.g. cultures, 
hierarchical organisation, or (unwritten) rules of conduct). In addition, this study 
distinguished three activity-scenarios (communication-scenario, 50/50-scenario, and 
concentration-scenario). So, future research should investigate the concentration activities and 
communication activities more in detail for optimal support. Moreover, the sample size of this 
study was not considerably large (N=218), and included only respondents from one 
organisation. Therefore, in further research, a larger sample would be recommended, and it 
would be interesting to find if there are differences in results between organisations.  
 
This study contributes to a better understanding of the sometimes contradictory requirements 
and preferences for concentrative and communicative work. In addition, there are clearly 
differences between genders in workplace preferences, but also the type of work (e.g. work 
more individual versus interactive, spent more time in meetings versus at the desk) appeared 
to be determining as well. New knowledge was added to existing literature about individual 
differences in workplace preferences. Moreover, the combination of adding the office versus 
working at home aspect, due to the COVID-19 pandemic, is unique. So far, few studies have 
asked which choices employees would make if there were no more COVID-19 measurements. 
In addition, Corporate Real Estate Managers (CREM) can use the information from this study 
to get more insight in which work activities employees prefer to do where, and which 
considerations the employees make when choosing to work in the office versus to work from 
home. Moreover, this study helps to understand how the environment can be designed in the 
way that the concentration and communication activities can be supported in the office. 
Furthermore, with this knowledge CREM are better informed of the differences in workplace 
preferences per type of person. A well-supported workplace will benefit not only the 
employees directly but can also increase the business performances in an indirect way.  
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1. Introduction  
 

1.1 Background 
In most organisations, stimulating and optimising communication is a major goal (Van der 
Voordt, 2005; Lindholm & Leväinen, 2006). By paying attention to the design of the office 
space, to ensure that employees can interact with each other, communication can flow more 
intuitively, and in turn increase innovation and stimulating knowledge sharing within the 
office (Appel-Meulenbroek, 2014). In addition, communication possibilities at the office are 
positively correlated with business success (Olsen, 2002). Unfortunately, office environments 
are assumed to be especially efficient and beneficial for communication, however, many 
researchers also found the downside: "Where there is good communication, both formal and 
informal as in most open-plan offices, there is also a risk of interruption and distraction from 
background noise" (Banbury & Berry, 2005). In general, the satisfaction with the ability to 
concentrate is not very high in office open environments (Hedge, 1982; Brennan, Chugh, & 
Kline, 2002; Croon, Sluiter, Kuijer, & Frings-Dresen, 2005; Kim & De Dear, 2013). Being 
distracted in the work environment (by e.g. interruptions, crowding and noise) can have a 
negative impact on the employees’ workplace satisfaction and work performance (Sanoff, 
1985; Sundstrom, Town, Rice, Osborn, & Brill, 1994; Roper & Juneia, 2008; Kim & De 
Dear, 2013), employees’ concentration (Banbury & Berry, 2005) and eventually on 
employees’ health (Seddigh, Berntson, Bodin Danielsson, & Westerlund, 2014; Colenberg, 
Tuuli, & Monique, 2020). 
 
Over the last years, organisations have increasingly implemented various workplaces, like 
activity-based working offices. Activity-based working provides employees with flexibility, 
allowing them to choose the right workspace, and to switch several times throughout the 
workday depending on the type of work activity (Appel-Meulenbroek, Groenen, & Janssen, 
2011; Veldhoen, 2008). The increasing popularity of activity-based offices among 
organisations is understandable, as the concept is presented as both efficient and effective 
(Hoendervanger, Le Noble, Mobach, & Van Yperen, 2015). Activity-based offices do not 
only facilitate open workplaces to communicate and interact with colleagues, but in particular, 
provide suitable solutions like closed workplaces with less distraction, where employees can 
work concentrated (Hoendervanger, Le Noble, Mobach, & Van Yperen, 2015; Groen, Van 
der Voordt, Hoekstra, & Van Sprang, 2019; Walsh, 2015). In theory, this development of 
providing several open and closed work environments within a single office could provide a 
viable solution for the issue of distractions (e.g. noise), as it offers the possibility to find a 
workplace that suits concentrative work or communicative work (Blok, De Korte, 
Groenesteijn, Formanoy, & Vink, 2009). However, although there is a visible trend for more 
and more organisations implementing activity-based offices, these offices still have 
similarities with open-plan offices (e.g. many open workplaces). This stimulates 
communicative activities, and at the same time may lead to the same problems (e.g. increased 
interruptions and distractions) as in open-plan office environments (Budie, Appel-
Meulenbroek, Kemperman, & Weijs-Perree, 2019; Gorgievski, Van der Voordt, Van Herpen, 
& Van Akkeren, 2010; De Been, Beijer, & Den Hollander, 2015). Data from Leesman (2019) 
suggested that new workplace environments, while successful in bringing people together and 
supporting interaction, often struggle to support individual and concentrative work activities 
(Leesman, 2019). Especially, several physical features, like “noise level” and “people walking 
past your workstation” remain a highly problematic issue across all new workplaces 
(Leesman, 2019).  
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Knowledge workers need a work environment where they have the ability to both interact 
with their colleagues and also concentrate to utilize their cognitive skills to complete complex 
work tasks (Heerwagen, Kampschroer, Powell, & Loftness, 2004). Many researchers 
highlight the importance of striking a balance between concentration and communication 
activities by providing enough space and a sufficient variation of workplaces for individual 
concentration as well as for communicative work (Haynes, Suckley, & Nunnington, 2019; 
Haynes & Price, 2004; Haynes, 2008; Sailer, 2011; Heerwagen, Kampschroer, Powell, & 
Loftness, 2004; Blok, De Korte, Groenesteijn, Formanoy, & Vink, 2009). In practice, it turns 
out, according to the study from Hoendervanger, Le Noble, Mobach, & Van Yperen (2015), 
that far more work activities of employees require higher concentration levels than expected. 
Therefore, designers often underestimate the space which is needed for individual 
concentrated work, and this could lead to an imbalance between individual and collaborative 
workplaces (Hua, Loftness, Heerwagen, & Powell, 2011; Appel-Meulenbroek, Groenen, & 
Janssen, 2011). Even more importantly, being able to concentrate and communicate in the 
environment are two extreme contrary requirements that demand a well-functioning and 
balanced office environment (Roper & Juneia, 2008). It appears that the elements for 
communication stimulating workplaces are precisely the disadvantageous elements for 
individual concentrated work (Heerwagen, Kampschroer, Powell, & Loftness, 2004).  

Wohlers, Hartner-Tiefenthaler, & Hertel (2017) mentioned that the scientific knowledge 
about specifically concentration and communication activities in activity-based offices is rare. 
Previous research has focused on measuring concentration and communication separately, 
with the influence on satisfaction levels being measured individually rather than investigating 
the different preferences for both factors (Van der Voordt, 2004; De Been & Beijer, 2014; 
Brunia, De Been, & Van der Voordt, 2016; De Been, Beijer, & Den Hollander, 2015). The 
studies that did focus on both concentration and communication studied this from different 
viewpoints, for example, Wohlers, Hartner-Tiefenthaler, & Hertel (2017) used the two basic 
types of office work: “concentrated work” and “interactive and collaborative work” but they 
used these to measure the relationship between employees’ job attributes and vitality with 
activity-based office environments. Also, Van der Voordt (2004) took into account both 
concentration and communication but used it as measurements to indicate employee 
satisfaction and labour productivity. Furthermore, De Been, Beijer, & Den Hollander (2015) 
studied which factors may explain the high or low percentages of satisfied employees in 
offices with shared activity-based offices, and again used communication and concentration 
as measurement but did not focus on the interaction between them. A recent study by Wohlers 
& Hertel (2016) tried to find the benefits and risks of activity-based working, based on e.g. 
concentration and communication and found some managerial implications where the 
behavioural aspects play a major role. Unfortunately, Wohlers & Hertel (2016) only focused 
on the behavioural aspects but did not take into account the physical aspects of the office 
environment. Haynes (2007, 2008) did investigate both the behavioural environment and the 
physical environment aspects, but then focussed on productivity instead of communication 
and concentration specifically (Wohlers & Hertel, 2016). Nevertheless, it is clear that the 
quality of office characteristics can affect human response factors such as occupant comfort, 
productivity, satisfaction, well-being, and health (Alhorr, et al., 2016) (Heschong, 1979) 
(Altomonte, Schlavon, Kent, & Brager, 2019). However, deeper understanding of the 
different, and sometimes contradictory, physical characteristics in the office that satisfy the 
need for concentration as well as the need for communication is rare.  
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In addition, the COVID-19 pandemic created a unique situation in the beginning of 2020. 
Several unprecedented measures have been adopted worldwide to prevent the spread of the 
COVID-19 virus to protect human health (Rijksoverheid, 2021). One of the measures that was 
introduced by the Dutch Government had a great impact on society in which organisations 
were urgently advised to made their employees work from home as much as possible. This 
has led to a large part of society working from home, except for the crucial professions (e.g. 
healthcare, emergency services, education). This measurement was introduced in March 2021 
and is still in force during the writing of this study. So, this large-scale change made many 
people acquainted with working from home, because for most people working from home was 
new (CBS, 2021).  

The experiences of working from home have been thoroughly examined both before and 
during the COVID-19 crisis. In general, working from home could lead to an increased 
(organisational) productivity, and an increased performance, mainly due to less distractions 
from other colleagues (Hamersma, De Haas, & Faber, 2020; Van Dyne, Kossek, & Lobel, 
2007; Bentley, et al., 2013; Bloom, Liang, Roberts, & Ying, 2013). In addition, working from 
home gives employees the feeling of being more in control, having a greater autonomy, more 
flexibility during the work day and less travel time (Bosua, Kurnia, Gloet, & Mendoza, 2012; 
Vos & Van der Voordt, 2001; Hamersma, De Haas, & Faber, 2020; Peters & Batenburg, 
2004). This helps to combine a social life, household chores and/or the care for children 
(Peters & Batenburg, 2004). So, based on the findings above, it seems that working from 
home generates higher concentration when performing work activities. However, there are 
also some disadvantages of working from home. The lack of social contact with colleagues is 
an often mentioned problem (Weinert, Maier, Laumer, & Weitzel, 2014). As a result, the 
feeling of social isolation may strengthen and there is reduced knowledge sharing (Golden, 
Veiga, & Dino, 2008). Especially, the regular face-to-face contacts ensures that employees 
can work well together and are reliable and involved with each other (Van der Wielen & 
Taillieu, 1994). Moreover, it can help to create business specific knowledge which is required 
for work. The physical office is, despite technological developments such as video calls, often 
needed for the physical human network and the emotional support (Grant, Wallace, & 
Spurgeon, 2013; Weinert, Maier, Laumer, & Weitzel, 2014). In addition, due to the modern 
technology employees can work at any time, which may result in working late and more hours 
than usual (Gajendran & Harrison, 2007). The separation between work and free time is not 
as clear due to working from home and this can lead to a disrupted work-life balance (Vos & 
Van der Voordt, 2001; Peters, Van den Dulk, & Van der Lippe, 2009; Rameakers, 2017; 
Felstead, Jewson, & Walters, 2003; Derks, Agterberg, Beumer, & Weel, 2011). Moreover, 
employees often experience more work pressure when working from home (Derks, 
Agterberg, Beumer, & Weel, 2011; Rameakers, 2017). Concluding, it seems that working 
from home has especially benefits when working individually (e.g. increased productivity, 
performance, more flexibility and autonomy). However, working from home may also lead to 
negative effects for employees and for the organisation (e.g. disrupted work-life balance, 
strengthened isolation from colleagues, less knowledge sharing, etc.). What will this quick 
transformation in work mean for offices in the future? To what extent do people want to 
remain working from home or prefer to go back to the office? How can an office design be 
created in such a way that employees would do both concentrative work and communicative 
work in the office? Or do people only want to work from home when they have to do 
concentrative work? Due to this unique situation, with the experience of working from home, 
research is limited about the expectations of how people will work after the COVID-19 
pandemic. Better understanding is needed about where people want to work in the future: at 
home or in the office. Therefore, the aim of this study is to provide deeper understanding 
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which workplace characteristics in the office are preferred when doing communicative and 
concentrative work and to gain information about where people prefer to do these activities 
after the COVID-19 pandemic (a workplace in the office versus working from home). In 
addition, this study also tried to find groups with the same workplace preferences that could 
be explained by personal, work-related, or home workplace-related characteristics.  
 

1.2 Research questions  
The following main question is formulated for this study:  

“What are the workplace preferences of employees regarding concentrative and 
communicative work activities, and in what kind of activity-scenarios do employees prefer to 
work at home instead of the office?” 

In order to answer the main question, a number of sub-questions are determined. The sub-
questions that are answered are:  

1. What is concentration in the work environment?  
2. What is communication in the work environment? 
3. Which physical workplace characteristics have been shown to influence concentrative 

and communicative work?   
4. What is the influence of personal, work-related and home workplace-related 

characteristics on workplace preferences?  
5. What are the most preferred workplace preferences for concentrative and 

communicative work?   
6. Can different segments be identified based on workplace preferences, and can these 

preferences be explained by personal, work-related, or home workplace-related 
characteristics?  

 
1.3 Research methods 

In this study, several research methods were used to answer the research questions. In the first 
part of this study, a qualitative literature study was conducted which gave answers to the first 
four sub-questions. This helped to determine which existing knowledge was available in the 
literature. For the second part of the study, employees from the organisation Cushman & 
Wakefield, a worldwide leader in the commercial real estate industry, were approached with 
the online questionnaire. Within the questionnaire, a stated choice experiment was included, 
which asked respondents to make a discrete choice concerning different workplace options. In 
this stated choice experiment, respondents were faced with three hypothetical options with 
different workplace characteristics: workplace A, workplace B or the alternative “working 
from home”. The respondent had to make several choices in workplace options which helped 
to identify the most preferred workplace conditions. The advantage of this method is that 
hypothetical alternatives can be created which do not exist in real life (Hensher, Rose, & 
Greene, 2015). This will obtain knowledge about new opportunities for workplace 
environments. The data from the questionnaire was used to conduct several statistical 
analyses. A Multinomial logit model was used to estimate the overall workplace preferences. 
Moreover, with the use of a Latent class logit model, it was possible to find groups, or “latent 
classes” that had similar workplace preferences. With the use of statistical analyses (Chi-
Square tests, independent samples T-tests and a CHAID tree), the differences between classes 
were explained.  
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1.4 Delineation  
This study is only focussed on the workplace-related aspects that might have an influence on 
concentrative and communicative work activities, but there are of course more aspects that 
influence concentrative and communicative work activities. The capability for an employee to 
concentrate is a complex psychological structure, and is obviously affected by various 
aspects, like the personal characteristics of the employee, the kind of work the employee does, 
the autonomy in working conditions and timing may also affect it (Van der Voordt & De 
Been, 2010). In addition, there is evidence that several indoor conditions (e.g. temperature, air 
quality, and lighting) affect the concentration of employees (Kamarulzaman, Saleh, Hashim, 
Hashim, & Abdul-Ghani, 2011). However, this research has a number of delineations. First, 
this study took only workplace characteristics into account that had effect on both 
concentrative and communicative work activities. Second, the workplace characteristics are 
mostly focussed on the physical aspects of the environments that affect concentration and 
communication, except for noise and crowdedness, due to the major influence on 
concentration and communication. Moreover, this study is focussed on activity-based office 
environments. This office concept assumed to be a viable solution for the issue of distractions 
(e.g. noise), as it offers the possibility to find a workplace that suits concentrative work or 
communicative work (Blok, De Korte, Groenesteijn, Formanoy, & Vink, 2009). Furthermore, 
this study is carried out in collaboration with Cushman & Wakefield and only the employees 
from this company were approached.  
 

1.5 Scientific relevance  
As is mentioned before, most previous studies focused on measuring concentration and 
communication separately factors (Van der Voordt, 2004; De Been & Beijer, 2014; Brunia, 
De Been, & Van der Voordt, 2016; De Been, Beijer, & Den Hollander, 2015), while this 
study is specifically focus on the workplace preferences for both concentrative and 
communicative work. The stated choice experiment is useful for identifying choice behaviour 
or preferences of people (Louviere, Henscher, & Swait, 2000). In addition, it was used in 
different study fields, like land economic studies (Ready, Champ, & Lawton, 2010), or 
transportation studies (Willigers & Van Wee, 2011). However, there are only a few studies 
who used a stated choice experiment to identify workplace preferences (e.g. Cornelissen, 
2017; Van den Berg, 2017; Van de Koevering, 2017;Klanderman, 2019), but scientific 
research about workplace preferences that specificly focused on concentrative and 
communicative work is missing.  
 

1.6 Practical relevance  
Due to the COVID-19 pandemic and the subsequent measure to work from home, this current 
period can be considered a social experiment with potential major consequences for the future 
of the office. This study contributes to getting insight into potential effects of the COVID-
pandemic on the workplace preferences of employees for concentrative and communicative 
work. In addition, this study provides Corporate Real Estate Managers (CREM) and designers 
information for deeper understanding of workplace preferences which contributes to creating 
a gratifying work environment that matches the workplace preferences of people. Moreover, 
the quality of the workplace can be part of the talent strategy used to attract, retain, motivate 
and engage skilled employees (Earle, 2003) 
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1.7 Outline  
This section explains how the study is built up. In chapter 2, the relevant literature is 
described, which gives answers to the first four sub-questions. In chapter 3, the methodology 
is explained, which discusses the stated choice experiment and how the experimental design 
was created. In addition, this chapter also explains how the questionnaire was developed and 
distributed. Chapter 4 gives an overview of the data and a description of the sample size. In 
chapter 5, the results were discussed, which helped to answer the last two sub-questions. 
Finally, in chapter 6, a conclusion is given with additional recommendations for further 
research. 
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2. Literature study 

This chapter is focussed on answering the first four sub-questions: “What is concentration in 
the work environment?” (1), “What is communication in the work environment?” (2), “Which 
physical workplace characteristics have been shown to influence concentrative and 
communicative work? “(3), and “What is the influence of personal, work-related and home 
workplace-related characteristics on workplace preferences?”(4). Answers to the sub-
questions are based on existing literature.  
 

2.1 Employee needs and activities  
The following sections explain the need for concentration and communication, and the type of 
work activities that are involved.  
 

2.1.1 Need for concentration and communication 
As reported by Vischer (2008), who created a categorization of employee needs, 
concentration and communication are two important basic needs of employees. Budie, Appel-
Meulenbroek, Kemperman, & Weijs-Perrée (2019) studied further on this categorisation by 
adding specific needs related to the (physical) work environment (see Figure 1). For the 
physical needs of employees, it is essential to have comfort (e.g. climate comfort, visual 
comfort, etc.) in the work environment. Secondly, functional needs refer to work-related 
needs, like concentration and communication. The last one, the psychological needs of 
employees refers to the need for privacy, social interaction, autonomy, etc.. The Self 
Determination Theory (SDT) gives another more detailed theory and explains that every 
individual has three basic psychological needs: autonomy, competence, and relatedness (Deci 
& Ryan, 2014). Fulfilment of these needs is essential on a specific task level, but also in the 
field level of work and family. In addition, fulfilment of these needs is also needed at the 
global level of personality (Deci & Ryan, 2014).  
 

 
Figure 1 Overview of employee needs (Budie, Appel-Meulenbroek, Kemperman, & Weijs-Perrée, 2019) 

Several studies show that the need for concentration and the need for communication are 
frequently found to be essential needs for employees and especially for knowledge workers 
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(Heerwagen, Kampschroer, Powell, & Loftness, 2004; Batenburg & Van der Voordt, 2008; 
Maarleveld, Volker, & Van der Voordt, 2009).  
 
Being concentrated is needed when performing (complicated) work tasks. Concentration work 
requires the ability to select information for a specific goal, and at the same time ignore 
distractions from the rest of the world (Schwartz & Kaplan, 2000). The ability to concentrate 
is depending on the type of work task. Intrinsically demanding tasks are tasks that require 
people to think and in which no automatic routine tasks are involved. For example, tasks 
where a person needs to analyse complex data sets or when a person needs to bring order to a 
confusing mass of information. For these kinds of tasks, concentration is essential to 
accomplish the tasks (Schwartz & Kaplan, 2000).  
 
On the other side, there is the need for communication. Lieberman (2013) describes the need 
to communicate as a primary need, just as the need for food and water. Csikszentmihalyi 
(1990) mentioned that humans are fascinated by other human beings and that this 
phenomenon of communicating with each other is biologically programmed in humans. The 
need for communication can also be explained by the Self Determination Theory (SDT), 
which disposes three intrinsic needs: competence, relatedness and autonomy, as fundamental 
motivators for knowledge workers (Ryan & Deci, 2001). Competence represents the need to 
perform tasks successfully and control the results. The experience of independence in making 
own decisions is related to the need for autonomy. Relatedness is the need to experience a 
connection with others and the need to interact with others. These needs are important to be 
fulfilled, because fulfilment is associated with positive work outcomes (Chemolli & Gagné, 
2014). 
 

2.1.2 Employees activities  
The work that knowledge workers perform is often not based on one formula or a script, but is 
depending on the application of theorical knowledge (Greene & Myerson, 2011). The work is 
often considered as complex where knowledge workers need time to think, analyse and reflect 
(Heerwagen, Kampschroer, Powell, & Loftness, 2004). Moreover, the work consist of several 
work activities during the day where concentration is required most of the time. Besides, the 
work can be carried out individually, but there are also work tasks that is more collaborative 
with a team, where concentration is also required. However, this study is focussed on the 
concentration work that is individually performed.   
 
Table 1 Global importance of workplace activities (Leesman, The Leesman Review. Issue 29, 2020) 

 Activity Importance Supported  
1 Individual focused work, desk-based 91.5 % 77.6 % 
2 Planned meetings 73.7 % 80.3 % 
3 Telephone conversations 69.3 % 64.6 % 
4 Informal, unplanned meetings 57.2 % 63.8 % 
5 Collaborating on focused work 55.5 % 74.0 % 
6 Relaxing/taking a break 50.4 % 61.6 % 
7 Audio conferences 46.8 % 70.6 % 
8 Reading 46.3 % 61.2 % 
9 Individual routine task 45.7 % 87.7 % 
10 Informal social interaction 43.0 % 74.7 % 
11 Thinking/creative thinking  41.7 % 54.4 % 
12 Learning from others  41.7 % 78.1 % 
13 Private conversations  41.0 % 50.7 % 
14 Business confidential discussions  40.3 % 57.4 % 
15 Collaborating on creative work  37.0 % 65.7 % 
16 Video conferences  36.9 % 64.5 % 
17 Larger group meetings or audiences  34.2 % 62.8 % 
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18 Hosting visitors, clients or customers  34.1 % 64.8 % 
19 Spreading out paper or materials  31.8 % 59.8 % 
20 Individual focused work away from your desk  31.3 % 67.1 % 
21 Using technical/specialist equipment or materials 21.5 % 66.5 % 

 
Leesman (2020) recognised 21 workplace activities which are the most important according 
to 749,737 respondents, in 5,003 buildings, and divided over 98 countries. The respondents in 
this study also indicate how well they think their work environment is supported. As is shown 
in Table 1, individual focused work (desk-based), followed by planned meetings and 
telephone meetings are the three most important activities according to the respondents. In 
addition, it is shown that the activities are generally fairly well supported, except for the first 
one (individual focused work, desk-based). More in detail, 91.5% of respondents indicate that 
they consider individual focused work important, while at the same time 77.6% find this 
activity well supported in their office (Leesman, 2020). The degree of importance of this 
activity and the extent this activity is supported is not well balanced.  
 

2.2 Concentration in the work environment 
In the following sections, literature was consulted to get more understanding of what 
concentration is in the work environment. 
 

2.2.1 Theories of concentration 
According to Moran (2012): “Concentration is an attentional process that involves the ability 
to focus on the task at hand while ignoring distractions”. Concentration work requires the 
ability to select information for a specific goal, and at the same time ignore distractions from 
outside (Schwartz & Kaplan, 2000). The Yerkes-Dodson law shows that there is a nonlinear 
relationship between arousal and cognitive performance (Yerkes & Dodson, 1908). The 
performance improves when the arousal increases, but after a certain point when the arousal 
level gets too high the performance drops. Besides, it turns out that when the work task 
becomes more difficult and complex, it is also for employees harder to stay concentrated on 
the task (Reimer & Mehler, 2011). The moment when a task becomes much more demanding, 
the individual must activate more resources and increase their concentration to achieve the 
task successfully. The degree of concentration, which the employee needs, depends on the 
complexity of the workers’ activity at that time. However, there is a limit for the capacity to 
concentrate because after a period of sustained mental effort people find it more difficult to 
remain focused. For every person the capacity of doing tasks has a limit and this limit varies 
per person (Logie, 2011).   
 

2.2.2 Need for privacy  
Another aspect that is related to concentration is the need for privacy. The use of the term 
“privacy” in work environments is defined as: “the regulation of interaction between the self, 
others, or environmental stimuli” (Kupritz, 1998), or as “the control over accessibility of 
oneself to others and opportunities to maintain confidentiality” (Vischer, 1996). However, the 
term “privacy” is widely used and covers much more than just office-related matters. For 
example, the sense of safety and security of people plays an important role when looking at 
privacy (Maslow, 1954). However, this research focusses on privacy in the office 
environment. Different types of privacy in the office can be distinguished: speech or 
conversation privacy, aural or acoustic privacy, visual privacy, territorial privacy, and 
informal privacy (Anjum, Ashcroft, & Paul, 2004). Speech or conversation privacy and 
informational privacy are more related to communication and will be discussed in section 
2.2.4. However, aural or acoustic privacy is important regarding the ability to concentrate 
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because noise can be distracting for people who need to be concentrated on their work task 
(Steelcase, 2002). Also, visual privacy is an important aspect regarding concentration because 
it concerns the facility for doing work tasks without being observed by other people and also 
not being disturbed by other people’s movement (Steelcase, 2002). Territorial privacy is 
another type of privacy which relates to the human need for having an own space where 
someone can “retreat, regroup and refuel” (Steelcase, 2002). Within this space, someone can 
control the access of others and work more privately. Besides, some employees need to be on 
their own for concentrating on work or need privacy to have private (confidential) 
conversations with others  (Anjum, Ashcroft, & Paul, 2004). Problems with privacy occur 
when employees are being overheard, when having a personal conversation, or when 
employees are observed by other employees while they do not want to be seen (Sundstrom, 
1986).  
 

2.2.3 Distraction vs. attention 
Distraction can be seen as “a provocative stimulus that directs attention away from an 
ongoing activity” (Speier, 1996). When there is a distraction, it takes time to resume the 
employees’ attention back on the task (Moran, 2012). Understanding the nature of work and 
how employees are distracted is important for designing the office to support the employees’ 
needs. According to Haynes (2007) a distraction in the office environment can be created by 
an interruption, a feeling of crowdedness, and/or noise. Haynes (2008) also mentioned: 
“Distraction is a function of the office layout and is a composite of the amount of noise 
generated in the office, and the number of interruptions received in a working day”.  
 
Sellers, Dochen, & Hodges (2015) divided distractions into internal distractions and external 
distractions. Internal distractions are created by the body or the mind itself allowing thoughts 
and feelings (daydreaming, thinking about personal problems and worries) that can internally 
distract yourself from doing your task. An example of a person who generates distraction 
internally is someone who immediately checks his mail when something new comes in to 
make himself feel gratifying (Mark, Gonzalez, & Harris, 2005). External distractions, which 
are externally generated, are 
facilitated by events in the psychical 
environment (workplace 
architecture, indoor environment, 
technical architecture and/or 
organisational policies) (Roper & 
Juneia, 2008; Sellers, Dochen, & 
Hodges, 2015). However, this study 
only focussed on external 
distractions, which can be divided in 
auditory distractions (e.g. noise from 
ringing phones) and visual 
distractions (e.g. people 
walking/passing by or entering the 
office) (Sellers, Dochen, & Hodges, 
2015). An overview of the 
mentioned distractions is shown in 
Figure 2.  
 
 

Distractions 

Internal distractions External distractions 

Auditory distractions

Visual distractions

Figure 2 Types of distractions in the work environment 
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External stimuli in the environment, like the presence of others, can cause distractions and 
affect employees’ concentration. The distraction-conflict theory explains how distractions can 
affect performance when doing a primary task (Sanders, Baron, & Moore, 1978). An 
attentional conflict arises when a person feels the tendency, desire, or obligation to allocate 
their attention to another stimulus instead of the current task. This causes conflict because it 
creates a cognitive overload, which leads the person to not being concentrated.  
 
In neuroscience research, three basic modes of attention are distinguished (Congdon, Flynn, 
& Redman, 2014). The first mode of attention is the controlled attention, in which someone 
can focus on a task without being distracted by internal or external stimulus. Distractions are 
avoided as much as possible and there is an increased need to control the environment. The 
second mode of attention is stimulus-driven attention, and in this state people are easier 
distracted by something that requires attention, especially when doing routine work. The third 
mode of attention is the rejuvenation. In other words, breaks that the people need during the 
day after a period of focusing. The brain needs rest to recover, and depended on personal 
preference, people seek for a stimulating space or a calm space to recover (Congdon, Flynn, 
& Redman, 2014).   
 
Absolute alertness and attention are essential when people need to concentrate (Clements-
Croome, 2006). Moreover, it also requires some personal discipline to attain and maintain 
concentration, because for some people it is easier staying focused than for others. Clements-
Croome (2006) states that: “People produce less when they are tired, have personal worries, 
suffer stress from dissatisfaction with the job or the organization”. The extent of how well 
someone can work concentrated and how sensitive someone is to distraction is different per 
person. Besides, also age seems to play a role in the level of concentration and the ability to 
ignore distractions in the environment. The Inhibitory Deficit theory (Hasher & Zacks, 1988) 
explains the effect of ageing on concentration. The theory shows that older adults have, in 
general, more information stored in their working memory compared to younger adults. This 
means that the inhibition mechanism consisting of access and deletion of functions of older 
adults are reduced and that they are less likely to be concentrated and to ignore outside 
distraction in the environment.  
 

2.3 Communication in the work environment 
Previous sections were focussed on what concentration is in the office environment. The 
following sections focus on what communication is in the work environment.   
 

2.3.1 Definition of communication  
Communication is a phenomenon that is familiar to most of us, however, the word means 
many things to people. There are several different definitions for the term “communication”. 
In this research, communication will be defined as: “the interaction of one or more humans 
where information is exchanged that ultimately has meaning to the participants” (Culnan & 
Bair, 1983). The word that is often used around communication in the work environment is 
collaboration. According to Gray (1989), collaboration is defined as: “a process through 
which parties who see different aspects of a problem can constructively explore their 
differences and search for solutions that go beyond their own limited vision of what is 
possible”. It involves a minimum of two people working together towards the desired 
outcome (Kraut, Egido, & Galegher, 1990). Collaboration is an important aspect in the 
knowledge-based industry because work is more focused on applying theoretical knowledge 
and learning in an unpredictable culture instead of routine and repeating work (Greene & 
Myerson, 2011). Appel-Meulenbroek (2014) suggested that knowledge could be shared 
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though interactions (meetings and documented information exchange) and through 
collaboration (informally work together, share ideas, information or resources, share the same 
vision for the firm, have a mutual understanding and work together as a team). According to 
Joy & Haynes (2011), communication, collaboration and knowledge-sharing are all important 
needs of the knowledge worker. In this study all terms, such as collaboration, interactions or 
knowledge-sharing, which transfer information from one person to another to another, all are 
considered as parts of communication. 
 

2.3.2 Importance of communication  
Peterson (2006) states: “When asked what makes life most worth living, a majority of people 
answer that it’s their interpersonal relationships”. Also, Seligman (2011) mentions that 
having a social relationship is one the major requirements for happiness. In the work 
environment, the facilitation of communication is important because it contributes to the 
development of social relationships and strengthen collaborative relationship at work (Diener 
& Seligman, 2002)(Heerwagen, Kampschroer, Powell, & Loftness, 2004). Moreover, 
communication also strengthens team cohesiveness and stimulates positive citizenships, like 
helping each other when necessary, participate in social activities within the organisation 
(Organ & Ryan, 1995) (Peterson & Beard, 2004) (Heerwagen, Kampschroer, Powell, & 
Loftness, 2004). Further, Buckingham & Coffman (1999) added that on an organisational 
level, social relationships at work increase the overall satisfaction and commitment at work. 
Additionally, the effect of having social relationships at work is considered positive for the 
employees as well as for the organisation as a whole (Baron, 1996). Having positive social 
relationships at work, including connections within and between organisations and all the 
other stakeholders, can result in a positive outcome looking at organisations’ performances. 
Moreover, it also contributes to the increase of knowledge sharing and innovation, which are 
the main goals of organisations these days (Appel-Meulenbroek, 2014; Van der Voordt, 
2004). The design of the office can stimulate employees to interact, which creates an 
information flow between employees which ultimately can lead to creativity and innovation. 
Therefore, investing in an environment that can create high-quality relationships is an 
important interest of organisations (Rosales, 2015). Furthermore, the study from Brill & 
Weideman (2001) conducted among 10.000 employees from 80 different organisations shows 
that favourable conditions for communication scores high in the top ten from most relevant 
factors in the work environment.  
 

2.3.3 Need for privacy when having conversations  
Privacy and communication are also influencing each other regarding the amount and the type 
of interactions people have. As is mentioned before, there are different types of privacy in the 
office: speech or conversation privacy, aural or acoustic privacy, visual privacy, territorial 
privacy, and informal privacy (Anjum, Ashcroft, & Paul, 2004). Aural or acoustic privacy, 
visual privacy and territorial privacy are already discussed in section 2.1.2. The need for 
speech or conversation privacy or informational privacy are important regarding 
communication. This is because employees in the office need to have some degree of speech 
or conversation privacy in order to have confidential conversations (Cavanaugh, Farrell, 
Hirtle, & Watters, 1962; Anjum, Ashcroft, & Paul, 2004). This means that there is the ability 
to have conversations in a workspace without being overheard or understood by other persons 
in the office. This is also related to informational privacy, which refers to the importance of 
sharing confidential information without being interrupted in, for example, a confidential 
meeting (Steelcase, 2002). 
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2.3.4 Communication activities  
As is mentioned before, in general the most primary activities of knowledge workers can be 
seen as concentration work, formal interactions, and informal interactions (De Been, Van der 
Voordt, & Haynes, Productivity, 2016; Leesman, 2020). Below the differences between 
formal and information communication are described, and the difference between planned and 
unplanned interactions.  
 
Formal (work-related) and informal (not work-related) communication  
A division can be made in formal and informal communication. Both of the communication 
formalities are used in the office environment. However, formal communication is work-
related communication, which is more about coordinating routine transactions within groups 
and organisations with the focus on accomplishing a work task (Kraut, Fish, Root, & 
Chalfonte, 2002). In contrast to formal communication, informal communication is not work-
related and is more spontaneous and interactive. Informal interactions are not necessarily 
task-related, but are more about current events or private topics like the problems with buying 
a house (Tschan & Semmer, 2004). Informal communication is essential because without 
informal communication many collaborations would not occur, project groups will fall apart 
faster and there will be less productivity (Kraut, Fish, Root, & Chalfonte, 2002). Brown & 
Fraser (1979) found that the higher the ability for employees to communicate with each other 
during the day, the more communication moves from a formal to an informal style. Kraut, 
Fish, Root, & Chalfonte (2002) states: “Informal encounters are useful means of getting 
people to know and like each other, of creating a common context and perspective, and of 
supporting planning and coordination in group work”.  
 
Planned and unplanned interactions 
In the knowledge-based economy, much work is service-based, which requires frequent 
interactions with other people (Ragins & Dutton, 2007). Several studies show that, on 
average, employees spend 20-35% of their time during the day interacting with other people 
(Reder & Schwab, 1990; Brill & Weideman, 2001). These interactions can be planned with 
arranged participants and a pre-set agenda (Kraut, Fish, Root, & Chalfonte, 2002). 
Interactions that are planned are usually facilitated in formally scheduled meetings rooms or 
individual offices (Peponis, et al., 2007). However, there are also unscheduled interactions, 
which are more spontaneous and interactive. Appel-Meulenbroek (2014) found that during the 
day employees spend a total of 45 minutes of time having unplanned meetings and almost 
80% of the unplanned meetings took only 15 minutes. Most of these interactions occur 
anywhere within the office environment. For example, in hallways, doorways and the 
proximity of central resources, but also near individual workplaces. These unplanned 
interactions are mostly brief and can be intentional (searching for a specific person to interact 
with) or unintentional (spontaneously meeting someone in the hallway) (Heerwagen, 
Kampschroer, Powell, & Loftness, 2004). 
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2.4 The physical influence of workplace characteristics on concentrative and 
communicative work  

Previous sections focussed on what concentration and communication in the work 
environment is. This section tried to identify a number of physical workplace characteristics 
that have been shown to influence concentrative and communicative work. Supporting 
concentration and communication in the environment are two extreme contrary requirements 
(Roper & Juneia, 2008). It appears that the elements for communication stimulating 
workplaces are precisely the disadvantageous elements for individual concentrated work 
(Heerwagen, Kampschroer, Powell, & Loftness, 2004). Often a consideration must be made 
whether the office is set up for stimulating concentration activities, or more for stimulating 
interactions between employees.  
 
For identifying characteristics that affected both concentration as communication have been 
looked at aspects that were taken into account by other studies. Alhorr, et al. (2016) identified 
a number of physical factors in the office which affected occupant satisfaction and 
productivity, and included office layout, noise and acoustics as one the physical 
characteristics. In addition, Van den Berg (2017) investigated which characteristics affected 
productivity based on e.g. level of enclosure, privacy, number of occupants, crowding and 
noise. Moreover, Aussems (2019) identified which physical aspects in the environment have 
an effect on burnout – engagement continuum, and took into account physical aspects like the 
availability of workspace, openness of workspace and noise distractions. Despite previous 
studies focused on other aspects such as satisfaction and productivity, the workplace 
characteristics also have an effect on concentration and communication. For this study, six 
workplace characteristics have been identified which affected both concentration and 
communication and will be explained in the following sections.  
 

2.4.1 Noise around the workplace  
Noise is a well-researched characteristic of the office environment that influence both 
concentration and communication. Noise can be seen as the most the most prevalent auditory 
distraction and is often defined as unwanted sound (Banbury & Berry, 2005). Evans & 
Johnson (2000) states that “noise is a subjective judgment, the amount of noise caused 
distraction produced is subjective, psychological and proportional to the loudness of the 
noise”. As reported by Olsen (2002), an individual employee is making on average 25 per 
cent of the time noise (e.g. talking to other employees) which affects the employees’ 
concentration. Getting distracted by sound makes it almost impossible to work concentrated, 
and without calmness, the brains have not enough time to recover (Newport, 2016). When an 
employee is distracted and the concentration is negatively influenced, it takes time to get back 
to work. Moreover, one study found that it took employees, on average, 25 minutes to get 
back to their original work activity after they were disturbed by an interruption (Mark, 
Gonzalez, & Harris, 2005). That is why there are an enormous number of studies that show 
that people are dissatisfied with noise in at work (Hedge, 1982; Brennan, Chugh, & Kline, 
2002; Croon, Sluiter, Kuijer, & Frings-Dresen, 2005; Kim & De Dear, 2013). Many studies 
have been conducted that examined the problems with noise in especially open office 
environments, but also more and more in activity-based office environments. Brennan, 
Chugh, & Kline (2002) studied the effect of relocating from a traditional office environment 
to open office environments and found that open office environments are related to increased 
disturbance and decreased privacy which had a negative effect on the employees’ satisfaction. 
Also, Kim & De Dear (2013) researched the effect of noise and found that 60% of the 
employees working in open environments were dissatisfied by noise. Because activity-based 
offices have similarities with open-plan offices mainly due to the openness and transparency 
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of the office, the same problems with noise that effect the concentration occur (De Been, 
Beijer, & Den Hollander, 2015; Gorgievski, Van der Voordt, Van Herpen, & Van Akkeren, 
2010; Engelen, et al., 2018). Bodin-Danielsson & Bodin (2009) studied the differences 
between office types and noise and privacy and found that overall people who work in cell-
offices are the most satisfied with regarding noise and privacy, and it turns out that people in 
open plan office were the most dissatisfied with their office environment due to the noise and 
lack of privacy. To conclude, open-plan offices are not so supportive for employees who need 
to do work that requires concentrating. Office types which support concentration the best, 
which are known as “cell offices”, are the most preferable for people with high concentration 
needs (Seddigh, Berntson, Bodin Danielsson, & Westerlund, 2014). In these kind of office, 
noise from others is easier masked because the employee is enclosed. Also, Van der Voordt & 
De Been (2010) found that the highest percentages of satisfied employees on concentration 
opportunities are in relatively small office environments (one or two-person offices) with 
fixed workplaces. Several studies show that open-plan offices, in comparison with closed 
offices, are more often associated with higher levels of distraction that are mainly caused by 
noise (Hedge, 1982; Sundstrom, 1986).  
 
Literature defined four types of (disturbing) noise in office environments (Pan & Cheung 
Chan, 2007):  

• “Machine generated noise/installations”, this includes noise from fax, copier and 
shredder, or ringing phones; 

• “Background noise/background noise”, this includes the low-frequency sound from 
air conditioning systems and equipment and the surrounding context; 

• “Impact noise/office equipment”, this includes the sound of pushing the door open or 
closing the door and the sound of walking on hard surfaces; 

• “Human-generated noise/speech and conversations”, this includes human 
conversations and conversations on the phone.  

 
Most studies measured noise with the decibel (dB) level. Figure 3 gives an indication of 
different noise resources and the associated decibel levels.  

 
Figure 3 Indication of noise sources and their decibel (dB) levels (HSE, Health and Safety Executive , 2005) 

According to Bradley & Gover (2004), who studied criteria for acoustic comfort levels in 
open-plan offices, the ideal ambient noise level for background noise in the office is around 
45 dBA. Moreover, Navai & Veitch (2003) did a literature review about specific 
characteristics of sounds in relation to acoustic satisfaction and they found that acceptable 
acoustic conditions in open-plan offices should have an average noise level around 45-50 
dBA. Another study claims that even in an open office environment with a noise level of 45 
dB(A) a decrease in employees’ satisfaction takes place (Navai & Veitch, 2003). However, 
many studies who measured the noise levels in office environments found that in general most 
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offices exceed this acceptable noise level (Warnock, 1973; Tang & Wong, 1998; Veitch, 
Bradley, Legault, & Norcross, 2002; Pierrette, Parizet, Chevret, & Chatillon, 2015). 
 
Recent studies compared two offices with different noise levels (an office with a low noise 
level of 40 dBA and an open office with a high noise level of 65 dBA) and found that 
employees working in offices with low noise levels perform 16% better in memory tasks and 
almost 40% better in mathematics tasks compared to working in an open environment with an 
average noise level of 65 dB(A) (Evans & Johnson, 2000). Another study who also compared 
offices, one with a low noise level (39 dBA) and one with a high noise level (51 dBA, 
reported that in offices with high noise levels the employees’ memory performance and 
motivation decreases compared to offices with low noise levels (Jahncke, Hygge, Halin, 
Green, & Dimberg, 2011). They also found that higher noise levels increased the experience 
of tiredness of employees. Fried, Melamed, & Haim (2002) add that higher sound levels in 
office environments also relate to higher sickness absence of employees, especially when they 
are doing complex work tasks. Moreover, Weinstein (1974) adds that the speed and accuracy 
of complex work tasks decrease when the sound levels are between 55-70dBA. Office 
environments with a noise level above 50 dBA are very irritating for 40% of the people 
according to (Compernolle, 2015). Noise can be experienced not only as annoying but also 
harmful for the productivity of employees (Weinstein, 1974).  
 
In all the types of noise, it is often assumed that high-frequency sounds are more annoying 
compare with low-frequency sounds, and intermittent sound more compared to continuous 
noise (Parkin, Humphreys, & Cowell, 1979). However, in case of the human-generated 
noise/speech and conversations, it is not the level or duration of sound but the intelligibility of 
conversations which is indicated by respondents as most disturbing noise (Banbury & Berry, 
2005; Sundstrom, Town, Rice, Osborn, & Brill, 1994; Boyce, 1974; Pierrette, Parizet, 
Chevret, & Chatillon, 2015; Pan & Cheung Chan, 2007; Field & Fricke, 2008). Hongisto 
(2005) developed a model to predict the effects of unwanted speech on performance and 
found that the performance of people, when doing complex tasks, decreases with 7% when 
unattended speech is highly intelligibility. There were no effects found on performance when 
the speech intelligibility was low. Also, Venetjoki, Kaarlela-Tuomaala, Keskinen, & Hongisto 
(2006) studied the effects of the sound of on performance of cognitive tasks of varying 
complexity and found that intelligible speech levels resulted in a decrease of working memory 
and reading capabilities. People react instinctively to sound and especially when it is perfectly 
heard the sound can hardly be ignored. Also, when the conversation is intelligible, people will 
participate more quickly in the conversation. Which can sometimes lead to a positive result 
because knowledge is shared, but sometimes it can cause an increased noise level.  
 
Office environments with a noise level below 45 dBA are related with positive effects for 
cognitive functions like being concentrated (Bradley & Gover, 2004; Compernolle, 2015). In 
more silent offices where the noise level is below 45 dBA, there is a decrease in speech 
privacy because people can follow the conversations (Bradley & Gover, 2004). But if the 
noise level exceeds 48 dBA the noise will be a source of annoyance and the speech privacy 
will drop because people will talk louder. This is a remaining dilemma in office environments 
because a quiet space can have a positive effect on cognitive tasks, but can have a negative 
effect on speech privacy.  
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2.4.2 Openness of the workplace 
The degree of openness can be determined by the extent to which an environment is 
physically enclosed by barriers, like doors, walls and partitions (panels) (Archea, 1977). The 
effects of physical enclosure on communication have been examined often and the outcomes 
show positive and negative effects on communication (Stryker & Santoro, 2012).  
 
The traditional argument has been that in a more open environment, where there is more 
visibility of employees, it is assumed that there are more communication possibilities because 
employees can see and hear each other more easily (Stryker & Santoro, 2012; Becker & Sims, 
2001; Kim & De Dear, 2013; Szilagyi & Holland, 1980; Brand & Smith, 2005; Kupritz, 
2003). The extent to which an office environment is open determines how visible and 
accessible colleagues are for each other. Visibility and accessibility are important features to 
increase interactions according to (Rashid, Kampschroer, Wineman, & Zimring, 2006). It can 
influence the employees’ ability to start an unplanned conversation or to be accessible for 
others to have a conversation (Blackhouse & Dew, 1992). These kinds of communication 
forms are of great importance when looking at transmitting ideas, concepts and other 
information, and this is vital for achieving good work performance. Another term that is often 
related to visibility and the amount of interaction that can take place is co-presence. Rashid, 
Kampschroer, Wineman, & Zimring (2006) defined co-presence as “the number of 
individuals who can be seen from any point along a given circulation path”. Appel-
Meulenbroek (2010) claimed that co-presence seems to be particularly important for 
communication. In her research, the object “knowledge sharing” in the office was studied and 
it appeared that co-presence is one of the most important factors in the building design to 
facilitate knowledge sharing between employees (Appel-Meulenbroek, 2010). The number of 
interactions in the office seems to be highly correlated with co-presence, and especially 
unplanned interactions (face-to-face) increases because of the co-presence and movement in 
and around workplaces (Peponis, et al., 2007; Rashid, Kampschroer, Wineman, & Zimring, 
2006).  
 
A study by Stryker & Santoro (2012) compared “low-visibility” and “high visibility” office 
environments and showed that occupants in high-visibility environments reported significant 
59 percent more communication compared to low-visibility environments. Blackhouse & 
Dew (1992) adds that in high-visibility offices 80 percent of the interactions are impromptu. 
Other studies focused more on the effect of partitions, which can determine the degree of 
openness, and looked at amount and the height of the partitions (Binyaseen, 2010; Chusid, 
2001). Binyaseen (2010) found that “employees participations”, which is indicated in this 
research as “the mechanism of work dialog among workers”, increases in work environments 
which he named high participation zones, where there are a minimum amount of partitions, 
and where employees are located close to each other. Moreover, Chusid (2001) found that the 
height of the partitions plays a role in the number of interactions, because lower partitions 
allow greater visibility and accessibility of employees and therefore more communication.  
However, other research showed conflicting results and claim that an open workplaces with 
more physical enclosure is positive related to communication. For example, Hatch (1987) 
found a positive relationship between the height of the partitions and the amount of meeting 
time perceived in workstations. Employees in offices with higher partitions turn out to spend 
more time working together compared to employees working in offices with lower partitions. 
The enclosure may lead to a motivation of workers to have longer and even more satisfying 
conversations. The reverse effect has also been measured in more open offices, because 
Becker & Sims (2001) found that interactions in open office environments are in general 
shorter compared to interactions in other office environments. This may due to the fact that in 
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an open environment people are more aware of each other and aware that other people will 
can hear their conversations. The positive relation between enclosure and communication is 
also confirmed by Weijs-Perrée (2019) who found that the use of partitions increased 
knowledge sharing between colleges. She compared an open work environment with 
partitions, an open work environment without partitions and a closed space and found that an 
open work environment with partitions increases the tendency of (tacit) knowledge sharing 
during an interaction. Research also shows that employees working in higher partitions 
offices spend more time on the telephone, which can be seen as a form of communication 
(Hatch, 1987). 
 
In addition, when examining the relationship between openness and concentration, the results 
are not so positive. The amount of openness in the office can generate uncontrolled social 
interactions and interruptions, which may lead to several distractions (e.g. noise, movement) 
(Croon, Sluiter, Kuijer, & Frings-Dresen, 2005; Kaarlela-Tuomaalaa, Heleniusa, Keskinenb, 
& Hongistoa, 2009; Kim & De Dear, 2013). These distractions are negative for the ability to 
perform work that requires concentration and focus (Hua, Loftness, Heerwagen, & Powell, 
2011). A sense of visual pressure is therefore a common problem in activity-based offices, 
mainly due to the openness of the space (Vos & Van der Voordt, 2001). Heerwagen, 
Kampschroer, Powell, & Loftness (2004) mentions: “When people are focused on an 
individual task, their posture, eye gaze and demeanour indicate they are not available for 
conversation. However, if they look up, make eye contact or walk around, others are more 
likely to perceive them as available for interaction”. Therefore, someone who works in a 
more open workplace from where he can have eye contact with potential discussion partners 
to start an interaction will get more easily disturbed by others instead of someone positioned 
in an more enclosed workplace.  
 
Unfortunately, no hard evidence was found between visual distractions and the ability to 
concentrate because it was not examined often. However, there is one research from De 
Korte, Kuijt-Evers, & Vink (2007) who studied the effects of visual and auditory distraction 
in the office environment on employees’ productivity, concentration and emotion but found 
no effects. One of the reasons of for not finding any effect, according to the researchers, was 
because of the very easy task the respondents needed to do as a performance measure and this 
may have great influence (De Korte, Kuijt-Evers, & Vink, 2007). Another research 
investigated whether acoustic and visual distractions affect the cognitive performance and 
well-being of employees in offices (Liebl, et al., 2012). The visual distraction was simulated 
by dynamic lighting and static lightning, but no effects on visual distractions were found. 
Again the researchers mentioned that the lighting conditions may not be sufficient enough to 
disturb the performance. With more realistic visual distraction, the outcome may be different 
(Liebl, et al., 2012).  
 
To increase concentration and focus and reduce noise and visual distractions, physically 
enclosing the environment with partitions seems to be an effective improvement (Zhang, 
Kang, & Jiao, 2012; Bodin-Danielsson & Bodin, 2009). Partitions, that determine the 
openness of the workspace, can also be useful for blocking the speech conversations from 
other people. However, the height of the partitions must be at least 1.52 meter or higher, 
otherwise they will lose their effectiveness because they will not block speech conversations 
from people who are standing (Chusid, 2001; Vischer, 1989). Another research divided seated 
and standing workplaces and recommended partitions of 1.27–1.32 meter for the partitions for 
seated workplaces and 1.67–1.77 meter for standing workplaces to block distractions (Daroff 
& Rappoport, 1992). 
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2.4.3 Space per workplace 
Generally, having sufficient space can be seen as a fundamental human need (Stamps, 2009). 
Hall (1969) studied how humans use space and found that within almost all cultures, people 
keep a certain distance between each other. There is a phenomena that Hall calls “The Hidden 
Dimension” in which people a personal circle in which a certain distance is created. In case 
that people do not maintenance this maximum distance, people can feel threatened or restless. 
For example, people in trains or subways almost always try to choose a place where the 
distance between other persons is maximum. This distance appears to be very different 
depending on the degree of intimacy and the type of information that is shared (Van Meel & 
Van der Voordt, 2001). For example, couples will have less distance to each other than two 
people having an interview.  
 
Regarding the space in offices, Brill & Weideman (2001) show that employees are, on 
average, more satisfied in larger offices rooms compared to smaller offices rooms. They also 
perceived larger offices more positively than smaller office rooms (Barucha-Reid & Kiyak, 
1982). In the Netherlands, a certain quantity of m2 per workplace per person has been 
determined which is required. A workplace must comply with the standards of the NEN1824.  
Table 2 shows how the minimum m2 of workspace is built up.  
 
Table 2 Minimal workspace area required - NEN 1824:2010 (Winter, 2018) 

Elements  Minimum space required  
Workspace per employee 4 m2 for a basic workspace, including chair and circulation 

room  
Workspace desk 1 m2 for a workspace with a flat screen or 2 m2 for a 

workspace with a CTR-screen 
 1 m2 for a reading / writing plane  
Closets 1 m2 for each free-standing or mobile closet or 0.5 m2 for 

each free-standing or mobile drawer   
Facility for meetings  2 m2 per person 

 
The minimum workspace per person is 4 m2 for the workspace itself, 1 m2 for a monitor, 1 
m2 for reading- and writing activities, and 1 m2 for storage space. This means that employees 
need at least 7 m2 per person. This is excluding the space per person for meetings (Winter, 
2018). This minimum for the workplace can be increased by various additions such as a larger 
desk or more closet space. Lund, McNeal, Patjas, & Kihlman (2018) studied the differences 
between workspace density in office types and concluded that activity-based offices are 
clearly the most efficient in their workspace (14.9 m2/person). After this, the open plan office 
(18.9 m2/person) uses the least m2, followed by the combi office (19.3 m2/person), and the 
most space per person is used in enclosed office spaces (43.4 m2/person). However, it is 
unclear whether these number are only counts for the workspace itself, or for the total floor 
area per person (including facility spaces, corridors, etc.). The amount of workspace someone 
occupied is also in relationship with the amount of communication that takes place and at the 
same time the ability of being concentrated. Workspace density is often mentioned when it 
comes to the influences of the spatial layout on communication and concentration in the 
office. Workspace density is a parameter that is defined as: “the number of people within a 
certain distance of a target employee, and represents the potential for employee interactions 
and/or interferences” (Fried, Slowik, Ben-David, & Tiegs, 2001). There is a difference in the 
relative number and the absolute number of people in the office (Hayduk, 1983). “Spatial 
density” refers to the space available to each person and gives the relative number of 
occupants. Spatial density can be measured by the floor space in m2 per person (Duval, 
Charles, & Veitch, 2002). “Social density” is, on the other hand, the absolute number of 
occupants (regardless of its floor area) and will be discussed in more detail in section 2.3.5. 
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Several studies distinguish spatial density in high-density workplaces and low-density 
workspaces (Inamizu, 2007; Szilagyi & Holland, 1980; Fried, Slowik, Ben-David, & Tiegs, 
2001). Offices with high density can be seen as offices where a large number of employees 
work in a relatively small space. The opposite accounts for low density offices where 
employees have more space per person. Both density levels have different effects on the 
ability to communicate with other employees. According to Evans, Johansson, & Carrere 
(1994) offices with high density workspaces, where there is a less space available per person, 
lead to more uncontrollable interfering contacts between employees in the office, and 
therefore have more difficulties achieving their goals. It could consequently lead to less 
personal control of employees and a decrease of the ability to concentrate and finish tasks at 
work (Oldham, Cummings, & Zhou, 1995). Moreover, according to the study from Inamizu 
(2007) the ability to move around freely in the office and communicate easily with others is 
little in high density offices. However, in low density offices people have the tendency to 
cluster with other people and do not communicate with other groups. Therefore, a moderate 
density where people can move around free is the best condition for non-territorial offices 
(Inamizu, 2007). There is one study that showed conflicting results with the earlier mentioned 
studies. Szilagyi & Holland (1980) found that a higher workspace density leads to improved 
friendship opportunities, information exchange and work satisfaction and a lower workspace 
density had a negative effect on this outcome.  
 
In the first law of geography it is considered that “nearer things are more related than those 
further away” (Oseland, Marmot, Swaffer, & Ceneda, 2011). In high density office 
employees are more near to each other compared to low density offices, and this can be also 
expressed with the term “proximity”. Allen (1977) states: “Proximity is a key determinant of 
the level of informal interaction in an organisation”. Informal communication can be 
supported by physical proximity because it helps employees encounter each other more 
frequently (Kraut, Fish, Root, & Chalfonte, 2002). The proximity of employees has a strong 
influence on the creation and stimulation of interaction in the office (Kraut, Brennan, & 
Siegel, 2002). Studies on the impact of proximity show that the distance between individuals 
have a significant effect on the likelihood of communication and collaboration (Van der 
Voordt & Van Meel, 2002; Kraut, Brennan, & Siegel, 2002; Allen, 1977). According to 
Kotter (1982), especially managers and organisation members benefit to have spontaneous 
and unscheduled meetings with other colleagues. Many of these meetings depend on whom 
the employee runs into or has to pass by in the office. There is a greater chance of meeting at 
the moment people are closer together. This is also confirmed by Allen (1977), who 
mentioned that the probability of interactions between employees is related to the distance 
separating them. More precisely, Allen (1977) showed that the probability of interactions is 
the greatest when employees are located within 10 meters of each other. Also, Appel-
Meulenbroek (2014) found that the majority of interactions taking place between colleagues 
seated within 8 meters. High frequent interaction did not reach further than 18 meters on 
average, measured from desk to desk according to the research of Sailer & Penn (2009).  
 
However, high density offices where people are sitting close to each other with less distance 
between them might facilitate communication well, but they are also associated with 
employees having troubles with concentrating (Oldham & Rotchford, 1983). Employees in 
high density offices find it more difficult to avoid contact, which may lead to several 
distractions (e.g. noise) (Oldham & Rotchford, 1983). A separation of more than 25 meter 
between each other significantly decreased the chance of communication (Allen, 1977). If 
there is less communication at the office, people can concentrate more easily because they are 
not disturbed by other people's conversations. However, not much literature is found between 
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the relation from workspace density or workspace size and the ability to concentrate. Only 
Rosenberg (2007) mentions that workplaces should be 2.45 meter by 3.0 meter apart from 
each other so that there is a the greater the distance between workspaces to reduce noise 
levels. This will help employees concentrate on doing their work and not be distracted by 
other people’s voices. To conclude, the size of the workplace determined by the workspace 
density affects concentration and communication. When people are more closely located to 
each other, it creates more communication possibilities (Van der Voordt & Van Meel, 2002; 
Kraut, Brennan, & Siegel, 2002; Allen, 1977). At the same time, it can create more 
distractions which affect concentration negatively (Oldham & Rotchford, 1983).  
 

2.4.4 Crowdedness around the workplace   
Despite the fact that the purpose of this research aimed to focus on physical aspects of the 
environment, this attribute was taken into account because it has more to do with someone's 
personal perception within the office than a physical aspect. This exception is made because it 
is expected to be very decisive for the ability to concentration and communicate, and 
therefore could be a determining characteristic in workplace preferences.  
 
As is mentioned before, workplace density can be sub-divided into “spatial density” which is 
reflecting the amount of space per person in the office (Hayduk, 1983). “Social density”, on 
the other hand, is more related to the experiential state, which is often defined as 
crowdedness. In order to make crowding more objective, Dean, Pugh, & Gunderson (1975) 
distinguished two crowding variables: “space size” and “number of people”. Space size is 
more related to earlier mentioned attribute “size of the workplace”. The number of people, 
that also can be expressed in occupancy rate, can determine the level of crowdedness (May, 
Oldham, & Rathert, 2005). When there is a high social density and there are many people in 
the same room the feeling of crowdedness can be experienced (Oldham & Rotchford, 1983) 
(Dean, Pugh, & Gunderson, 1975). A higher number of occupants in the office is associated 
with higher levels of perceived crowding (Dean, Pugh, & Gunderson, 1975). High social 
density rooms are significantly associated with a higher perception of crowdedness and 
annoyance compared to lower social density rooms (Nagar & Pandley, 1987; Dean, Pugh, & 
Gunderson, 1975). It turns out that employees in crowded offices are likely to find the space 
unpleasant and experience low satisfaction with the office itself (Oldham & Rotchford, 1983). 
Also, the study of Pejtersen, Allermann, Kristensen, & Poulsen (2006) showed that the higher 
number of occupants in the office is associated with more employees having difficulties with 
concentration. May, Oldham, & Rathert (2005) showed that employees in dense areas 
reported higher levels of crowding and lower levels of work area satisfaction compared to 
versus low-density areas. However, as is earlier mentioned, people who are in close proximity 
are more likely to have start conversations (Van der Voordt & Van Meel, 2002; Kraut, 
Brennan, & Siegel, 2002; Allen, 1977). Here again, the tension between better 
communication on one side and problems concentration on the other generally applies to an 
activity-based office (Vos & Van der Voordt, 2001). The number of people in the room 
(occupancy rate) and the social workspace density are similar to each other regarding how 
crowded employees feel in the office. When the occupancy rate in the office is high, it can 
feel crowded for people and the same accounts when the workspace density is high. However, 
an office can have a low workspace density but when the office is fully occupied, employees 
can still feel crowded or are distracted by sound and movements. Not only the office design 
and the way the desks are situated in the office have influence on the ability to concentrate 
and the possibilities to interact with other colleagues. Also, the number of people in the office 
have influence on the ability to concentrate and communicate and, therefore, it would be 
interesting to take this aspect into account.  
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2.4.5 Availability of spaces for concentration and communication activities 
A typical Activity- based office is provided with several design features to support both 
concentration as communication (Engelen, et al., 2018). Examples are team desks, sit–stand 
workstations, quiet rooms, break-out areas, telephone and meeting rooms, and/or lounge 
areas. Providing the office environment with several rooms for the free use of closed-off 
spaces creates more privacy and gives employees more control over their environment in the 
way that they can regulate their interactions with other people (Kupritz, 1998). Offering 
rooms with privacy gives also more possibilities to have confidential conversations, or share 
confidential information, which is important for the communication flow in the office 
(Steelcase, 2002). Privacy is an important aspect regarding concentration and communication 
in the office environment. The amount of distractions and disturbances by other people is 
depending to which extent people are exposed to each other (Anjum, Ashcroft, & Paul, 2004). 
High levels of architectural privacy in the office can be created by introducing walls and 
physical barriers to enclose the space from distractions. When people have to perform 
privacy-sensitive work, an environment provided with enclosure gives the experience of being 
separated from the rest. As is mentioned before, there are several types of privacy: speech or 
conversation privacy, aural or acoustic privacy, visual privacy, territorial privacy, and 
informal privacy (Anjum, Ashcroft, & Paul, 2004), which are having effect on concentration 
and communication. For both activities privacy is required.  
 
Enclosed rooms can give a sense of privacy, however, they decrease the chance that 
employees see each other and start conversations. Kim & De Dear (2013) mentions this as the 
“privacy-communication” trade-off. However, some conversations are preferred to do in 
privacy. In this case, privacy is effective for sensitive information and stimulate employees to 
have confidence conversations with each other. Moreover, enclosed spaces gives employees 
also the possibility to isolate from other colleagues and focused on a concentrated work tasks 
without being distracted by other sounds or movements (Steelcase, 2002). According to a 
study from Gielissen et al. (2018), it turns out that a quiet and incentive environment is the 
most important factor for facilitating a successful concentration workplace. Banbury & Berry 
(2005) found that it is important to facilitate the office with enforced areas of quietness to 
where employees can move during periods when they require a high level of concentration. 
  
Banbury & Berry (2005) emphasized that having separate enclosed interview rooms where 
private, work-related conversations can be held and designated areas where non-work-related 
conversations were permitted (e.g. a coffee area) were mentioned by respondents as important 
measurements to reduce noise in the office environment. This is also confirmed by Venetjoki, 
Kaarlela-Tuomaala, Keskinen, & Hongisto (2006). Moreover, research indicates that the more 
people feel they have no privacy or no control over the environment, they claim to be more 
annoyed by ambient noise (Lee & Brand, 2005; Pierrette, Parizet, Chevret, & Chatillon, 
2015).  
 
Over the last years, organisations have increasingly implemented workplaces like activity-
based offices because these kind of workspaces are characterised as workspaces that not only 
support open workplaces to communicate and interact with colleagues but also, in particular, 
to provide suitable solutions like closed workplaces with less distraction, where employees 
can work concentrated (Hoendervanger, Le Noble, Mobach, & Van Yperen, 2015; Groen, 
Van der Voordt, Hoekstra, & Van Sprang, 2019; Walsh, 2015). It would be interesting to find 
out whether the presence of spaces for concentration and communication affect workplace 
preferences.  
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2.4.6 The position of the desk in relation to walking routes 
The physical structure within the office has an important role in the amount of communication 
that takes place. Most of the movement in the building are concentrated along the corridor and 
near the entrances of areas, which bring people past other people’s desks (Penn, Desylas, & 
Vaughan, 1999). Moreover, places where a lot of walking routes come together are often 
called high traffic areas and people who are located near this area are more likely to interact 
with people compared with those who are more in the isolated areas of in the building (Davis, 
1984). In addition, many unplanned interactions take place between passing people and 
between people passing by others’ people’s desks. Therefore, it is likely when people 
positioned along a busy walking route, they make more contact with the people who walk by. 
However, the layout of the office and the how the walking paths and walls are positioned also 
influences the extent to which people experience visual distractions (Gielissen, et al., 2018). 
In general, people find it distracting when others are moving and walking around them (Bell, 
Greene, Fischer, & Baum, 2001). It can be assumed that for some people, when they need to 
do concentrated work, that they prefer a workplace that is more isolated. Although this is not 
always experienced by colleagues as positive because it makes them inaccessible to others.  
This is confirmed by the study of Babapour, Karlsson, & Osvalder (2018) who shows that 
when people choose an isolated space to concentrate on work, it may lead to frustrations from 
other colleagues because people make themselves unavailable for others. Respondents in the 
study of Hirst (2011) mentioned that the lack of regular proximity to colleagues could 
undermined mutual relationships, and the feeling of teamwork could reduce among 
colleagues. It would be interesting to find out whether people have a specific preference for 
choosing a workplace near a frequently used walking path to have more interaction with other 
colleagues, or if people prefer a place that is not directly located near a walking route.  
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2.5 The influence of personal- and demographical, work-related, and home 
workplace-related characteristics on workplace preferences  

 
In order to create a work environment that fits most of its employees’ preferences it is 
important to get more insight in the characteristics that set them apart. For this research, 
personal- and demographic characteristics (e.g. age, gender, household composition), work-
related characteristics (e.g. working hours, position within the organisation, job tenure), and 
home workplace-related characteristics (e.g. home workspace setting) were included. These 
characteristics were expected to be of influence on workplace preferences, and are described 
in the next sections.  
 

2.5.1 Personal- and demographical characteristics  
Previous research showed that personal characteristics can influence the workplace 
preferences of employees (Rothe, Lindholm, Hyvönen, & Nenonen, 2012; Haynes, 2011; 
Appel-Meulenbroek, Kemperman, Kleijn, & Hendriks, 2015). Personal characteristics can 
give insight in basic information of the employees and can help to explain outcomes of 
differences in workplace preferences. The following characteristics were included in this 
study: age, gender, level of education, and personality.  
 
Age  
Age is an often-used demographic characteristic and important because previous studies 
showed that there are differences in preferences for workplaces regarding different age groups 
employees (Rothe, Lindholm, Hyvönen, & Nenonen, 2012; Smid, 2016). According to the 
study of Haynes (2011), there are differences in generations regarding their expectations of 
the work environment. Understanding differences in workplace preferences regarding age is 
especially important because in today’s workplace four generations are working alongside 
each other (Haynes, 2011). It seems that these generations have different preferences, for 
example, in personal services, commuting, or the adjustability of indoor climate (Rothe, 
Lindholm, & Nenonen, 2012). Moreover, research from Bichard & Myerson (2008) 
concluded that knowledge workers who were over 50 years old were struggling more with 
finding cognitive space to “think” compared with younger knowledge workers. Therefore, it 
is assumed that there will be differences in preferences, which would be interesting to 
investigate.  
 
Gender 
The second demographic variable that is taken into account is gender. Although there are 
many discussions about gender equalities, literature shows that there are indeed differences 
between men and women. For example, Kim, Dear, Candido, Zhang, & Arens (2013) showed 
that differences in genders exists because they found that female office workers are in general 
less satisfied with Indoor Environmental Quality (IEQ) factors than their male counterparts.   
There are also differences in genders found regarding the need of privacy or control over the 
indoor climate (e.g. Bodin-Danielsson & Bodin, 2009; Rothe, Lindholm, & Nenonen, 2012). 
Therefore, gender will be taken into account. 
 
Education level  
In addition, the level of education is also an important characteristic to take into account. 
Knowledge workers are in general recognized as highly educated employees (Davenport, 
2005). Research suggest that the level of education is related to the importance people give to 
architecture, communication, climate, privacy and concentration concerning the overall 
satisfaction level of the employee (De Been & Beijer, 2014 ). The study from Smid (2016) 
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showed that there are differences in the preference for workspace types which is related to the 
level of education. Therefore, the respondents will be asked to indicate their highest level of 
education.  
 
Personality  
Personality is another variable that is important to include because difference in preferences 
can be explained by someone’s personality (Hartog, 2015; Bozioneles, 2004; Oseland, 2009). 
The Big Five is an often-used concept and helps to describe and divide in the most 
comprehensive way the different personalities (Hartog, 2015; Rammstedt & John, 2007). The 
concept consists of a hierarchical model of personal traits: extraversion, agreeableness, 
conscientiousness, neuroticism, openness (Goslin, Rentfrow, & Swann, 2003). Regarding 
workplace preferences it would be interesting if there are differences in personality. For 
example, someone who is classified as more introvert is expected to prefer a workplace with 
more enclosure and privacy, compared to an extrovert who prefers a workplace with lots of 
communication possibilities (Oseland, 2009).  
 
Household composition  
The household composition in an important variable to take into account because it could 
explain differences in preferences for working from home or working at the office. Studies 
show that children who still live at home can cause distraction for the employee while 
working from home, and this will affect their ability to work (Soetman, 2011). Therefore, it is 
expected that people who have children who still live at home are preferred to work at the 
office to avoid the distractions from children at home.  
 

2.5.2 Work-related characteristics 
It is expected that also work-related information could help to explain workplace preferences 
of employees. Below will be described which work-related characteristics are taken into 
account in this study.  
 
Tenure in the office  
It is often assumed when there are changes at work, long-tenured employees found adaptation 
more difficult than employees who work at the company for a shorter period (Fossum, Arvey, 
Paradise, & Robbins, 1986). Long-tenured employees may find it difficult to change because 
they are not able to work according to their routines and have to adapt to the new 
environment. Therefore, it is expected that tenure could influence workplace preferences.  
 
Position in the organisation 
The position of someone within the organisation determines what work activities a person 
needs to perform and is used in several researches because it can explain differences in 
employee outcomes (e.g. preferences, satisfaction) (Brill & Weideman, 2001; Charles & 
Veitch, 2002; Sundstrom, Town, Brown, Forman, & Mcgee, 1982). In general, employees 
who perform administrative tasks work more individually than managers who are more in 
processes of arranging things and sitting in meetings with other employees, and therefore it is 
expected that they have different workplace preferences. Brill et al. (2001) focussed on the 
differences between job functions and the amount of time spent on work activities (see Table 
3). The following job functions have been looked at: managers, engineers & technical, 
professionals, and administrative workers. For example, managers appear to spend the least 
time on computer/quiet work and have the most interactions compared to the other job 
functions.  
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Table 3 How different job functions spend their time at work (Brill et al, 2001) 

Activities  Managers  Engineers & 
Technical  

Professionals Administrative 

Computer, quiet work 48 % 64 % 62 % 61 % 
Phone 15 % 6 % 11 % 19 % 
Meet in workspace 15 % 10 % 9 % 6 % 
Informal interactions  5 % 3 % 4 % 3 % 
In meeting rooms 11 % 6 % 6 % 3 % 
Breaks  3 % 3 % 3 % 3 % 
Others/ lab work/ office chores 4 % 9 % 6 % 6 % 

 
Working hours per week (according to the employees’ contract) 
According to De Been, Van der Voordt, & Haynes (2016), the amount of time employees 
work per week is relevant for employee needs, and therefore it is assumed that it also could 
explain workplace preferences. Also, it is possible that employees who work fewer hours per 
week may have a less specific preference for a workplace because they spend less time there 
in comparison with someone who works full-time.  
 
Distribution working hours per location (before COVID-19)  
Workplace preferences can also differ from employees who work a lot at one place in the 
office to employees who are working from several place in and outside the office. In other 
words, the degree of mobility of employees could be an important characteristics to take into 
account to explain workplace preferences. Greene & Myerson (2011) identified four types of 
knowledge workers based on their mobility pattern see Figure 4.  
 
 

 
 
Figure 4 Mobility profiles (Greene & Myerson, 2011) 

There is the “anchor” who is characterized by someone who spends most of the time in the 
office. The anchor is most likely to be found at a desk because most of their work is desk 
based. For the organisation, the anchor is someone where others go to get information and 
therefore the anchor plays a vital role in knowledge sharing within an organisation. There is 
also the “connector” who spend around half of the time in several places around the building. 
The work is mainly focused on interaction with people from departments within and outside 
the organisation. Therefore, this type of worker can be found in meeting rooms, café areas, 
but also around other people’s desks. An employee who spends almost half of the time of the 
week away from the office can be indicated as the “gatherer”. This type is seen as someone 
who is mainly focused on gathering information, maintaining relationships and creating new 
business opportunities. A gatherer can be found working at many different places, for 
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example, at clients, in cafes, in member clubs, or from home. The last degree of mobility type 
is the “navigator” who is characterized by someone who is rarely found in the office. This 
type of worker sees the office often as another node in their network. The navigator travels a 
lot and often performs in international roles (Greene & Myerson, 2011). Each of the four 
types has different preferences and needs. An anchor, in general, prefers a desk located in a 
more private work setting, whereas a gatherer, in general, prefers a desk that is located in a 
more shared workspace (Greene & Myerson, 2011). Moreover, employees who spend a lot of 
time working outside the office are expected to have different workplace preferences 
compared to employees who spend almost all of their time in the office (Budie, Appel-
Meulenbroek, Kemperman, & Weijs-Perrée, 2019). Therefore, the degree of mobility could 
explain differences in workplace preferences and is important to take into account. The 
different mobility types can be estimated based on a combination of the amount of hours 
someone works and at which locations they work (Greene & Myerson, 2011). Van den Berg 
(2017) used three options for indicating the location where people work: “time spent at a 
workspace in the office (e.g. desk)”, “time spent at other places in the office (e.g. meeting 
room)”, and “time spent at other places outside the office”. For each location, respondents 
needed to indicate the percentage of time spent to indicate the mobility pattern. This concept 
will be also used in this study because it can easily determine the degree of mobility with only 
two questions. However, the last location “time spent at other places outside the office” is 
wide ranging. For this study, it would be interesting to know how much time employees 
already worked from home before COVID-19. These employees are maybe more used to 
working from home and therefore would rather choose the option to work from home 
compared to other workers. Therefore, this last item will be divided into “time spent at other 
locations outside the office (e.g. project/client visit)” and “time spent working from home”.  
 
Distribution working hours per work activity (before COVID-19)  
Another variable, that is important, is how much hours per week employees spend on 
different activities. As mentioned before, knowledge workers perform different work 
activities during the day. Based on this, the concept of activity-based working is designed so 
that knowledge workers switch their workplace several times during the day. The type of 
activity is used to determine what kind of workspace is needed. Therefore, it is important to 
gain information about the work activities that knowledge workers perform so that the 
environment can be adjusted to it.  
 
Several studies have made a division into work activities and have made it clear how many 
percent of the time knowledge workers spend on an activity during the working day. De Been, 
Van der Voordt, & Haynes, Productivity (2016) indicated “focused concentrated work”, 
“knowledge sharing” and “social interactions” as the three main activities of knowledge 
workers. In addition, Vos & Van der Voordt (2001) made a similar identification but 
distinguished the work activities in six activities, namely desk work, formal communication, 
informal communication, telephoning, filing, and other activities (see Table 4). Also, Budie, 
Appel-Meulenbroek, Kemperman, & Weijs-Perrée (2019) made a similar identification of the 
main activities of knowledge workers (see Table 5). They divided individual work into 
concentrated and non-concentrated work, and also used formal and informal communication 
as two separate activities. Also, making telephone calls was identified as a separate activity.  
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Table 4 Average time spend on office activities (Vos & Van der Voordt, 2001) 

Activity  Percentage of time spend during the day 
Desk work  53.1 % 
Formal communication 11.7 % 
Informal communication 10.6 % 
Telephoning 10.2 % 
Filing 7.9 % 
Other activities  6.4 % 

 
Table 5 Average time spend on office activities (Budie, Appel-Meulenbroek, Kemperman, & Weijs-Perrée, 2019) 

Activity  Percentage of time spend during the day 
Individual concentrated work 43.7 % 
Individual non-concentrated work 16.5 % 
Formal communication 20.5 % 
Informal communication 6.0 % 
Telephone calls  10.0 % 
Other 3.4 % 

 
However, these studies all have similarities of identification of the work activities, but the 
similarity is that they all found that individual (concentrated) desk work was in general the 
main activity on which employees spend the most time on.   

Importance of work needs (concentration and communication)  
Concentration and communication can be seen as two of the most important work needs 
(Budie, Appel-Meulenbroek, Kemperman, & Weijs-Perrée, 2019). However, some people 
may find these work needs more important than others and this will influence the employee’s 
workplace preference. Communication is extremely important for some people, while others 
do not specifically need it in their work. It is expected that people who find communication in 
their work very important are likely to prefer different workplaces compared to others who do 
not find communication that important. The other way accounts for people who find 
concentration very important are expected to prefer workplaces that are mainly designed to 
concentrate. Therefore, it will be useful to get more insight to what extent employees find 
concentration and communication important.  
 
Travel time to the office  
The travel time is expected to be a determining aspect that will influence the workplace 
preference. Especially, because the stated choice experiment has an alternative preference 
which is “working from home”. It is plausible that employees who have a long travel time to 
work will probably tend to be more likely to choose the alternative “working from home”, 
because that will save them a lot of travel time.  
 

2.5.3 Home workplace-related characteristics 
The COVID-19 measurements made many people acquainted with working from home. It 
might be possible that the home workplace influence workplace preferences. In particularly, 
the preference of working from home versus working in the office may be influenced by the 
home workplace. Therefore, some home workplace-related characteristics were included in 
this study which might explain workplace preferences.  
 
Home workspace setting  
Information about the respondents’ home workspace setting is important because it might 
explain workplace preferences. For example, someone who works in a non-work specific area 
at home might have a stronger preference to work in the office compared to someone who has 
a dedicated work room at home.  
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Size of the of home workspace  
To have more insight in the workspace of the respondent at home, an indication of the amount 
of workspace someone has available at home for work and storage might explain workplace 
preferences. It would be understandable that someone who has a lot of space available prefers 
to work at home compared with someone who has not.  
 
Presence of other people in the same room while working at home 
To obtain an indication of how much distraction the respondent may be exposed to, the 
number of other persons being in the same room while the respondent is working might also 
explain workplace preferences. When someone is working alongside their partner or 
roommate who has a job that requires a lot of calls to be made, it will be more distracting 
compared to someone who is working quietly.  
 
Noise distractions at home  
The home environment can cause several distractions from noise. It is expected that people 
who find the noise levels at home distracting are more likely to choose a workplace in the 
office instead of working from home. Therefore, it is important to take this variable into 
account.  
 
Furniture (chair) at home  
The extent the workspace is ergonomically designed can say something about the comfort 
level the employee is having at home (Vink, 2005). Therefore, this characteristic might 
explain workplace preferences.  
 

2.6 Conclusion 
In this chapter, the literature study was carried out which answered the first four sub-
questions of this study. First of all, it was investigated what concentration and communication 
in the work environments beholds (sub-question 1 and 2). The literature study showed that 
both concentration and communication can be seen as important basic needs for knowledge 
workers. Knowledge workers often perform complex work whereby workers need time to 
think, analyse and reflect. For these kinds of activities, concentration is required. However, 
being able to work concentrated is often not that well supported by the work environment. 
One of the reasons is that the office environment is often more focused on communicating.  
The word communication means many things to people. In this study, all terms, such as 
collaboration, interactions or knowledge-sharing, all are considered as parts of 
communication. Facilitating communication in the office has many benefits for employees, 
but also for the organisation as a whole. Communication may lead to the development of 
social relationships, strengthens team cohesiveness and stimulates positive citizenships. 
Moreover, it contributes to the increase of knowledge sharing and innovation, and it increase 
the overall satisfaction and commitment at work.  
Next, it was investigated which physical characteristics in activity-based office environments 
have been shown to influence both concentrative and communicative work (sub-question 3). 
Based on the literature, the following characteristics were found:  

• Noise around the workplace;  
• Openness of the workplace; 
• Space per workplace; 
• Crowdedness around the workplace; 
• Availability of spaces for concentration and communication activities; 
• The position of the desk in relation to walking routes.  
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The literature showed that these physical characteristic have advantages and disadvantages for 
concentrative and communicative work activities. For example, noise around the workplace 
can have a negative effect on the possibility of working concentrated. However, people react 
instinctively to sound and will participate in the conversation that is nearby and 
understandable. This may sometimes lead to positive results because knowledge can be 
shared. So, often the elements that strengthen communication create at the same time a 
reverse effect on concentration, and the other way around. 
 
Also, the influence of personal- and demographical, work-related and home workplace-related 
characteristics that may influence workplace preferences were taken into account (sub-
question 4). It is expected these characteristics might have an influence on people’ preference 
for a workplace. Or that they might explain if people want to remain working from home after 
the COVID-19 pandemic. The following personal- and demographic characteristics were 
expected to be of influence on workplace preferences: age, gender, education level, 
personality, and household composition. For the work-related characteristics, the following 
characteristics were expected to be of influence: tenure in the office, position in the 
organisation, working hours per week (according to the employees’ contract), distribution 
working hours per location (before COVID-19), distribution working hours per work activity 
(before COVID-19), importance of work needs (concentration and communication), and the 
travel time to the office. At last, the following home workplace-related characteristics were 
expected to be of influence on workplace preference: the home workspace setting, size of the 
workspace, presence of other people in the same room while working at home, noise 
distractions at home, and the furniture (chair) available at home. This chapter showed the 
relevant literature for this topic and it presents the basis for the rest of the study. In the 
following chapter, the methodology and the operationalisation of the variables are explained. 
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3. Methodology 

This study was carried out with the use of quantitative and qualitative methods to answer the 
main question: “What are the workplace preferences of employees regarding concentrative 
and communicative work activities, and in what kind of scenario do employees prefer to work 
at home instead of the office?”. For this purpose, first a literature study was conducted. 
Secondly, a questionnaire including a stated choice experiment was set up. The literature 
study looked at what concentration and communication is in the work environment (see 2.1 
and 2.2). In addition, it was checked which workplace characteristics had influence on both 
concentrative and communicative work (see section 2.3). Moreover, it was investigated what 
the influence of personal, work-related and home workplace-related characteristics on 
concentrative and communicative work is (see section 2.4). After collecting the qualitative 
data with the use of a literature study, a questionnaire was used to collect the quantitative 
data. Within this questionnaire, a stated choice experiment was included to help to identify the 
workplace preferences for the future situation, after the COVID-19 pandemic.  
 
In the next sections, first the stated choice experiment will be explained. Second, the 
procedure of setting up a stated choice experiment is defined, which showed the different 
steps that are taken to set up the stated choice experiment. In addition, an overview of the 
attributes and attribute levels is shown. With these levels, a design with hypothetical 
workplaces were created. After, an explanation is given about the development and 
distribution of the questionnaire. Moreover, this chapter also explains the instruments that 
were used to analyse the quantitative data. The chapter ends with a discussion of the 
reliability and validity of this study.   
 

3.1 Stated choice experiment  
This study tried to describe and predict workplace preferences and choice behaviour of 
individuals with the use of a stated choice experiment. However, there is a distinction 
between revealed and stated choice/preference. The revealed choice/preference data is 
observed in real-life situations (Hensher, Rose, & Greene, 2015). Stated choice or preference 
data is based on choices made under hypothetical circumstances. A stated choice method will 
be used in this study because this method is particularly useful when choices have to be made 
based on alternatives that cannot be observed in real life situations or that are new alternatives 
that do not exist yet. The data of this method can be acquired via a stated choice experiment, 
which has the benefit that the researcher has control over the attributes and their levels and 
correlations between them (Hensher, Rose, & Greene, 2015). There are also several 
observations possible per individual. However, the stated choice experiment has one 
disadvantage: it is not sure if people will make the same choices in real-life 
situations (Hensher, Rose, & Greene, 2015).  
 
To design a stated choice/preference, a consideration must be made whether the 
preference/choice is measured in a compositional or decompositional approach. The 
compositional approach asks respondents to evaluate all attributes and all attribute levels 
separately, while the decompositional approach uses alternatives where different levels of the 
attributes are combined. This stated choice modelling approach ensures that respondents 
cannot assess the attributes independently based on how important they consider them. 
Instead, they must determine which alternative has their preference which requires them to 
make trade-offs among attributes, and that is what people do in real life (Kemperman, 2000). 
Therefore, the stated choice approach was chosen to investigate peoples’ workplace 
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preferences. This method was used several times already to measure workplace preferences 
(e.g. Cornelissen, 2017; Klanderman, 2019; Van den Berg, 2017). In addition, the method has 
definitely been proven by other fields of study like student housing, smart home, or 
transportation preferences (e.g. Nijënstein, 2012, America, 2019, Greene & Hensher, 2003). 
 
The basic idea is that all alternatives, products, or services, can be decomposed in different 
attributes. In this research, the different attributes were designed based on workplace 
characteristics that were expected to influence concentration and communication activities of 
employees. Each individual may assess the value of each attribute differently and may also 
have a different preference for a certain level of an attribute. Eventually, individuals integrate 
these preferences into an overall utility for each alternative, and it is assumed that they will 
choose the alternative with the highest overall utility (Hensher, Rose, & Greene, 2015). 
 

3.2 Procedure of the stated choice experiment 
In order to carry out a stated choice experiment, the seven steps of Adamowicz & Louviere 
(1998) were used. First, the problem was defined and this is discussed in chapter 1 
(Introduction). In the second step, the number of attributes and the attribute levels were 
defined (see section 3.3). Next, the experimental design was developed, which helped to 
construct the alternatives that were presented to the respondents (see section 3.4). The 
experimental design can be seen as the foundation for a stated choice experiment (Hensher, 
Rose, & Greene, 2015). In the fourth step, the questionnaire was developed (see section 3.5). 
In the fifth step, the sample size was defined and the data was collected (see chapter 3 Data 
collection and description). In the sixth step, different models (Multinomial Logit Model and 
the Latent Class Model) were used to estimate workplace preferences based on the data 
collected with the stated choice experiment (see chapter 4 Results and discussion). In the last 
step, the results were interpreted and translated into possible advices for the future (chapter 5 
Conclusion and recommendations).  
 

3.3 Identify relevant attributes and attribute levels  
The first step in a stated choice experiment is identifying the relevant attributes and the 
assigned levels. This step is an important condition which determines the success of the  
experiment and the validity of the results (Kløjgaard, Bech, & Søgaard, 2012). The 
characteristics (i.e. attributes) that were described in section 2.3 were used as attributes in the 
stated choice experiment. The seven attributes were: noise around the workplace (1), 
openness of the workplace (2), space per workplace (3), crowdedness around the workplace 
(4), availability of concentration workplaces (5), availability of communication rooms (6), 
and positioning workplace in relation to walking routes (7). To ensure that the respondents 
were not overwhelmed by the large amount of text in each choice tasks, the attribute and the 
attribute levels were formulated as short as possible. Only the text from the last attribute (7) 
was not reduced, to prevent a respondent from not understanding the attribute.  
 
After identifying the relevant attributes, the levels were chosen. Because it is more difficult to 
construct a design with different numbers of levels per attribute, three levels were assigned to 
each attribute (Kemperman, 2000). The attribute levels were presented with qualitative levels 
(e.g. describing the openness of the workplace) and with quantitative levels (e.g. workspace 
size in m2). Regarding the attribute levels, it was important that all combinations of attribute 
levels were possible and were not conflicting with other attribute levels. Besides, the attribute 
levels should not be too complicated to understand, because it was important that respondents 
could imagine the workplace alternatives.  
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To determine the levels for each attribute, the levels that were used in previous studies were 
checked. Most of the levels were derived from the literature, however, for some attributes no 
levels were found from literature because they have not yet been studied in a similar way. 
Therefore, these levels were created based on common sense. In the following sections, the 
levels of each attribute are discussed.  
 

3.3.1 Noise around the workplace 
For determining the level of noise, different divisions of noise levels used in previous studies 
were investigated and are shown in Table 6. Most studies defined the levels in a qualitative 
manner. For example, Tang & Wong (1998) defined 5 noise levels ranging from “too quiet” 
up to “too noisy”. Others studies also defined the noise levels in a qualitative manner but also 
added an indicated in dB(A), like (Jahncke, Hygge, Halin, Green, & Dimberg (2011) did: 
“high noise levels (51 dB(A)), and “low noise levels (38 dB(A)). When defining the noise 
levels, it was important that respondents can easily imagine the noise level, so using dB(A) 
was not useful. Therefore, more descriptive levels of noise were used as measurements. To 
determine the noise levels for this study, a combination of the levels from Steps (2019) and 
from Tang & Wong (1998) were used. Steps (2019) made a division between intelligible and 
unintelligible speech conversations, which will be used in this study as well. This is important 
because, as is mentioned before, it is not the level or duration of sound but the intelligibility 
of conversations which is indicated by respondents as most disturbing noise (Banbury & 
Berry, 2005; Sundstrom, Town, Rice, Osborn, & Brill, 1994; Boyce, 1974; Pierrette, Parizet, 
Chevret, & Chatillon, 2015; Pan & Cheung Chan, 2007; Field & Fricke, 2008). Tang & Wong 
(1998) gave in their study a more descriptive level to indicate the noise level in the office 
which is also important. However, a maximum of three levels was required, therefore, the 
highest (too quiet) and the lowest (too noisy) from the study from Tang & Wong (1998) were 
excluded. Eventually, the following attribute levels were used in this study:  

1. Quiet; 
2. Some unintelligible background conversations/sounds; 
3. Regular intelligible conversations.  

 
Table 6 Overview noise levels used in other literature 

Attribute Levels or measurements used in other literature Source  
Noise  Office noise levels:  

• High noise sound (between 67 and 73 dB(A), with peaks to 80 
dBA) 

• Low noise sound (between 47  and 53 dB(A) with peaks to 60 
dBA) 

(Veitch, 1990) 

 

Noise Indication of how loudness of the office 
• ‘Much too loud’,  
• ‘Somewhat loud’,  
• ‘Neither quiet nor loud’, - corresponds with 45 dBA 
• ‘Somewhat quiet’, 
• ‘Much too quiet’ 

(Bradley & Gover, 
2004) 

 

Noise  Office sounds: 
• Open-plan office with background noise (65 dBA) 
• Silent office (40 dBA) 

(Evans & Johnson, 
2000) 

Noise  Noise indices (subjective ratings, no specific dBA given)  
• Too quiet 
• Quiet  
• Suitable 
• Noisy  
• Too noisy  

(Tang & Wong, 1998) 
 
 

Noise  Environmental sound: 
• Library average 40 dBA 
• Living room in suburban area 50 dBA 

(Compernolle, 2015) 
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• Typical business office 60 dBA 
• Telephone ringing at 2m 70 dBA 
• Conversational speech 70 dBA 
• Average traffic on street corner 80 dBA 

Noise  Noise levels: 
• High noise levels (51 dBA) 
• Low noise levels (38 dBA) 

(Jahncke, Hygge, Halin, 
Green, & Dimberg, 
2011) 

Noise Busyness and noise  
• Calm and silence  
• Somewhat busy and whispering  
• Busy and conversations  

(Klanderman, 2019) 

Noise  Noise sources: 
• Conversations and speech 

o Intelligible speech conversations (near one’s desk) 
o Intelligible speech conversations in adjacent rooms 
o Intelligible speech conversations at common facilities, 

e.g. coffee rooms Intelligible telephone conversation 
o Unintelligible background conversations  

• Office equipment  
o Telephones ringing 
o Printing rooms / fax / shredder / coffee machine  

• Installations 
o Ventilation systems  
o Air conditioning 

• Background noise  
o Music (radio or piped-in) 
o People passing-by, entering or leaving the office 
o Noise from outside the office building 
o Sounds of a particular colleague  

(Steps, 2019) 

Noise Noise sources with average levels in dB:  
• Quiet library (20-35 dB) 
• Quiet office (35-50 dB) 
• Conversations (50-65 dB) 

(HSE, 2005) 

 
3.3.2 Openness of the workplace  

As is shown in Table 7, there exist many ways to make openness in the office measurable. 
Kim & De Dear (2013) and Haynes, Suckley, & Nunnington (2017) measured openness by 
separating enclosed and open workplaces, where open has another subdivision with different 
levels of partitions (high, low, or no partitions). Also, Meel, Martens, & Ree (2010), 
Cornelissen (2017), and Van den Berg (2017) measured the level of openness by making a 
distinction between an enclosed, semi-enclosed and open environment. However, the activity-
based office, the type of office that this study focused on, is characterized by an open 
environment with additional half-open and enclosed workspaces for concentration and 
communication activities, where workers can choose where to work (Appel-Meulenbroek, 
Groenen, & Janssen, 2011; Wohlers & Hertel, 2016). For this attribute, it was interesting to 
find out to what extent these open spaces with different types of workplaces are preferred to 
be enclosed. However, fully enclosed or fully open, like the levels from Meel, Martens, & 
Ree (2010) are only realistic in, for example, cell offices or open-plan offices but not in 
activity-based offices. Instead of using “enclosed”, “semi-enclosed”, or “open” as attribute 
levels like Meel, Martens, & Ree (2010), a nuance was applied to these levels which resulted 
in the following levels: “mostly enclosed”, ”partially enclosed”, and “especially open”.  
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Table 7 Overview levels of measurements of openness in other literature 

Attribute Levels or measurements used in other literature  Source  
Level of 
enclosure 

Measured enclosure: 
• Enclosed environment 
• Semi-enclosed environment 
• Open environment 

(Meel, Martens, & Ree, 
2010; Cornelissen, 
2017; Van den Berg, 
2017) 

Levels of 
enclosure  

Measured level of personal enclosure: 
• Enclosed private office;  
• Enclosed shared office;  
• Open plan with cubicles with high partitions (about one and a 

half meter or higher);  
• Open plan with cubicles with low partitions (lower than one and 

a half meters high); 
• Open office with no partitions or limited partitions 

(Kim & De Dear, 2013; 
Haynes, Suckley, & 
Nunnington, 2017) 

Levels of 
visibility  

Measured visibility:  
• High-visibility (workstations located adjacent to the atrium or 

directly along the main circulation corridor are highly visible to 
all occupants of all three laboratory floors,  

• Low-visibility (workstations located across the inner corridor or 
along the exterior walls of the building are less visible) 

(Stryker & Santoro, 
2012) 

Levels of 
participation 
zones 

Measured levels of participation* zones:  
• High participation zones  à Landscapes office where workplaces 

are created with minimum partitions, putting staff close to each 
other, using furniture to create individual workspaces, and shared 
facilities are promoted  

• Medium participation zones à open plan layout with some 
partitions, creating areas of moderate level of participation  

• Low participation zones à conventional cellular offices where 
employees are assigned rooms with single or multiple occupancy, 
based on status and therefore have less opportunity for 
participation with the rest of staff. 

• * Participation is the mechanism of work dialog among workers, 
which gives them the opportunity to exchange information and 
ideas. 

 (Binyaseen, 2010) 

 

Partition 
height 

Recommendations partition height: must be at least 1.52 (for acoustic 
privacy) 

(Chusid, 2001; Vischer, 
1989) 

Levels of 
partition 
height 

Recommendations partition height:  
• 1.27–1.32 m for seated workplaces 
• 1.67–1.77 m for standing workplaces  

(Daroff & Rappoport, 
1992) 

Level of 
enclosure  

Measurements of:  
• Number of partitions/walls around the focal individual’s primary 

work station 
• Partition height of the walls/partitions around an individual’s 

work station (to a max of 2,45 meter (8 ft) )  
• Door: percentage the door was closed  
• Desk position: facing away from door or individual facing the 

door 

(Hatch, 1987) 

Level of 
openness  

Measured the level of openness: refers to the ratio of total square footage of 
the office to the total length of its interior walls and partitions (less 
boundaries lead to more openness).  

(Oldham & Rotchford, 
1983; Gump & Ross, 
1977) 

Level of 
enclosure 

Measured “enclosed sides” based on: the number of walls, panels, or 
partitions at least 1.8 meter (6ft) high around work-surface and chair, with 
no thoroughfare or workspace intervening (score 0, 1, 2, 3 or 4) 

(Sundstrom, Town, 
Brown, Forman, & 
Mcgee, 1982; 
Sundstrom, Burt, & 
Kamp, 1980).  

Level of 
enclosure 

Measured satisfaction with perceived enclosure: 
Height of the panels round work space, number of panels around work 
space and amount of enclosure felt from the panels or walls surrounding 
work space (on a 5 point Likert type scale)  

(O'Neill & Carayon, 
1993) 
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Because visibility has a considerable effect on communication (seeing someone and start a 
conversation) and on concentration (distraction by movement or hearing other people’s 
conversation), as is described in section 2.3.3, it was chosen to add this aspect to the levels. 
Previous studies designed levels for visibility in an abstract way by making a distinction 
between levels of visibility (high and low) or participation zones (high, medium, low) 
(Stryker & Santoro, 2012; Binyaseen, 2010). With this information the level of enclosure is 
measured. However, it is important that the levels were not too vague, to avoid respondents 
misinterpret the levels. Moreover, Chusid (2001), Vischer (1989), and Daroff & Rappoport 
(1992) designed levels more concrete by giving a recommendation for a certain level of 
partitions that affect the openness and visibility in the office. For example, a recommendation 
for partition height for seated workplaces (1.27–1.32 m) and for standing workplaces (1.67–
1.77 m). Another way to measure the level of openness that is used in a couple of studies is 
counting the number panels, the height of the panels and the number of floor area (Hatch, 
1987; Oldham & Rotchford, 1983; Gump & Ross, 1977; Sundstrom, Burt, & Kamp, 1980). 
Moreover, respondents must be able to imagine the different levels easily. For these reasons, 
it was chosen not to use the existing levels discussed above, but to design them based on 
common sense to let the respondent imagine the number of other persons that can be seen 
from behind the respondent’s desk: “you only see those sitting next to you”, “you see some 
other desks”, and “you see many other desks”. Finally, the following levels for measuring the 
amount of openness of the office were used:   

1. Mostly enclosed, you only see those sitting next to you; 
2. Partially enclosed, you see some other desks; 
3. Especially open, you see many other desks. 

 
3.3.3 Space size of the workplace 

There are different ways to identify levels for the attribute size per workplace. As mentioned 
in section 2.3.4, there are a number of studies that used high and low density levels to indicate 
the level of density (e.g. May, Oldham, & Rathert, 2005; Inamizu, 2007; Fried, Slowik, Ben-
David, & Tiegs, 2001). There are also studies that measured workspace density by calculating 
the number of employee workspaces within a 7.6 meter walking distance of each employee's 
desk (Sundstrom, Burt, & Kamp, 1980; Oldham & Rotchford, 1983). However, workspace 
density in the office is often measured in floor area per person (May, Oldham, & Rathert, 
2005; Duval, Charles, & Veitch, 2002; Stokols, 1972; Schmidt & Keating, 1979). In Table 8, 
an overview is given of different levels of workplace density, office distance, the amount of 
density in the office, etc..  
 

Table 8 Overview of different levels of density used in other literature 

Attribute Levels or measurements used in other literature Source  
Spatial 
density  

Measures spatial density: the space available to each person; in an office 
setting (m2 per occupant in an office). 

(Duval, Charles, & 
Veitch, 2002; Stokols, 
1972) 

Spatial 
density 

Measures spatial density: the total number of square meters in each work 
unit divided by the number employees  

• Dense areas (little space available per person) 
• Low-density (much space available per person)  

(May, Oldham, & 
Rathert, 2005) 

(Office) 
Density  

Measured office density: the density was calculated by dividing the total 
square meters of the office by the total number of employees who worked 
in the office (the higher the score, the less space per employee, and the 
higher the density). 

(Oldham & Rotchford, 
1983). 

Office 
distance  

Measured office distance: walking distance between two members’ regular 
work locations 

(Zahn, 1991) 
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Workspace 
density 

Measured the workspace density: the number of employee workspaces 
within 7.6 meter (25-foot) walking distance of each employee's desk. The 
more workspaces within 7.6 meter of the employee's desk, the greater the 
workspace density 

(Oldham & Rotchford, 
1983) (Sundstrom, Burt, 
& Kamp, 1980) 

Office 
Distance  

Measured distance to nearest workspace: from chair-center to chair-center 
to nearest adjacent workspace 

(Sundstrom, Town, 
Brown, Forman, & 
Mcgee, 1982) 

Density 
(distance) 

Measured workspace density: the total number of employees who worked 
within a radius of 4.6 meter (15 feet) of the target employee.  

• High workspace density was (+1 SD above the sample mean) 
• Low workspace density was (-1 standard deviation  below the 

sample mean) 

(Fried, Slowik, Ben-
David, & Tiegs, 2001) 

Spatial 
density 

Measured spatial density: 
• High spatial density: people cannot move around and do not 

communicate across the clusters 
• Moderate spatial density: people can move around and 

communicate with one another 
• Low spatial density: people split into several groups and do not 

move around and do not communicate with other groups 

(Inamizu, 2007) 
 

 
For this study, it was not possible to use one of the existing levels in Table 8, because these 
levels focus on the office as a whole, and this attribute is only focusing on the workplace 
itself. For this research, it was also important to find levels that were easy for respondents to 
image. Therefore, the different levels of workspace per person were used and were expressed 
in m2/person. Unfortunately, there was very little literature on different levels of workplace 
size. Therefore, it was decided to determine levels based on the Dutch NEN1824 standard 
where the minimum of 7 m2/person is the minimum size required (Winter, 2018). Because 
each attribute needs three attribute levels, it was decided to use 7m2/person as minimum with 
steps of three m2. This resulted in the following attribute levels that were used in this study: 

1. 7m2; 
2. 10m2; 
3. 13m2.  

 
3.3.4 Crowdedness around the workplace 

Table 9 gives an overview of levels that were used in other studies that have something to do 
with crowdedness in the office. Aries, Veitch, & Newsham (2010) measured social density 
and indicated three levels based on the amount of people in the room (1-2 persons, 3-5 
persons, and more than 5 persons). Another research divided headcount density in high and 
low density, where in high headcount density layouts the average persons within a 10-meter 
radius was 16 persons and for a low headcount density this number of person was only 4 
people (Stryker & Santoro, 2012). For the stated choice experiment, these levels would be too 
vague for respondents to imagine. Instead of focusing on the number of people, Aiello, 
DeRisi, Epstein, & Karlin (1977) made a distinction in crowded rooms versus non-crowded 
rooms to measure the level of crowdedness. Because all the attributes need three levels, this 
would not be a possible option for levels to use. Klanderman (2019) defined the levels “calm 
and silence”, “somewhat busy and whispering”, and “busy and conversations” to measure 
busyness and noise. Words like calm and busy can help to create a perception. Therefore, to 
help respondents imagine crowdedness, these levels might be useful. Although this research 
had another attribute for noise, therefore the elements in the levels that were created by 
Klanderman (2019) that focus on noise were not taken into account. To make the description 
of the levels more imaginable also the amount of surrounding occupied desks were given.  
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Eventually, the fowling levels were created and used in this study: 
1. Calm and lots of empty desks; 
2. Not busy nor calm, some desks are occupied;  
3. Busy and almost all the desks are occupied. 

 

Table 9 Overview of different levels of crowdedness used in other literature 

Attribute Levels or measurements used in other literature Source  
Social 
density  

Measured social density: 
•  1-2 persons 
• 3-5 persons 
• more than 5 persons 

(Aries, Veitch, & 
Newsham, 2010) 

Headcount 
density  

Measured headcount density layout: 
• High headcount density layout: average 16 persons within a 10-

meter radius 
• Low headcount density layout: average 4 persons within 10 

meters 

(Stryker & Santoro, 
2012) 

Crowded 
rooms 

Measured two levels of crowdedness:  
• Crowded rooms vs. Non crowded rooms  

(Aiello, DeRisi, 
Epstein, & Karlin, 
1977) 

Busyness 
and noise 

Measured busyness and noise: 
• Calm and silence 
• Somewhat busy and whispering 
• Busy and conversations  

(Klanderman, 2019) 

 
3.3.5 Availability of spaces for concentration and communication 

The attribute “availability for spaces for privacy” was divided into two attributes: spaces for 
concentration and spaces for communication. Again, for these attributes also three levels were 
set up, starting from a minimum level and a maximum level and one in between the minimum 
and maximum level. Because this attribute is about the “availability” of certain workplaces, 
the following levels were chosen: in abundantly, sufficiently, and limitedly. This resulted in 
the following levels: 
 
Attribute levels for availability for spaces for concentration:  

1. Abundantly available; 
2. Sufficiently available; 
3. Limitedly available. 

 
Attribute levels for availability for spaces for communication:  

1. Abundantly available; 
2. Sufficiently available; 
3. Limitedly available. 

 
3.3.6 Position of the desk in relation to walking routes 

For this attribute it was difficult to find levels because there is no literature that describe 
different levels about this attribute. Therefore, the levels are determined based on common 
sense. When determining the levels, it was considered to use distances between the workplace 
and the walking route. Finally, this was not chosen because it was expected that it would be 
difficult to imagine the distances in meters for respondents. Therefore, this study chose to 
choose levels: if the desk was located near a busy, quiet walking route, or not directly next to 
a walking route at all. It is expected that these levels are more easily for respondents to 
imagine, and besides they will tell something about the design of the building. This study 
made a distribution between busy walking routes and quiet walking routes and are as 
following:  
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1. Near a busy walking route; 
2. Near a quiet walking route; 
3. Not directly next to a walking route. 

 
3.4 Experimental design  

After identifying the attributes and attribute levels, the experimental design was constructed. 
In the following sections, the creation of the fractional factorial design and the different 
activities-scenarios that were used in the choice sets are explained.  
 

3.4.1 Fractional factorial design  
For this study, seven attributes were selected which consisted each of three levels. Table 10 
gives an overview of all the attributes and the attribute levels.  
 
Table 10 Operationalisation of the workplace attributes and levels 

 Attributes  Number 
of levels  

Attribute levels 

1 Noise 1 Quiet 
  2 Some unintelligible background conversations/sounds 
  3 Regular intelligible conversations 
2 Openness 1 Mostly separated/enclosed, you only see those sitting next to you 
  2 Partially separated/enclosed, you see some other desks 
  3 Especially/notably open, you see many other desk 
3 Space size 1 13 m2  
  2 10 m2    
  3  7 m2  
4 Crowdedness  1 Calm and lots of empty desks 
  2 Not busy nor calm, some desks are occupied  
  3 Busy and almost all the desks are occupied 
5 Availability of concentration spaces 1 Abundantly available 
  2 Sufficiently available 
  3 Limitedly available 
6 Availability of communication spaces   1 Abundantly available 
  2 Sufficiently available 
  3 Limitedly available 
7 Positioning workplace in relation to 

walking routes 
1 Near a busy walking route 

  2 Near a quiet walking route 
  3 Not directly next to a walking route 

 
The full factorial design consisted of (3^7 =) 2187 alternatives/possible combinations. A 
fractional factorial design was used in order to reduce the number of alternatives to a 
minimum of 18 alternatives (Addelman & Kempthorne, 1961). This helped to simplify the 
experiment and decrease the length of the questionnaire, while still enabling the estimation of   
the main effects of the attributes. Table 11 shows the fractional factorial design with all the 18 
combinations in the coding scheme. The A1 to A7 stand for the workplace attributes that can 
have different values (0, 1, 2) and each row represents a hypothetical profile. Table 11 shows 
the same fractional factorial design as Table 12 but then with all the attribute levels 
formulated. 
 
Table 11 Fractional design by using a coding scheme 

Nr. A1 A2 A3 A4 A5 A6 A7 
1 0 0 0 0 0 0 0 
2 0 1 1 2 1 1 1 
3 0 2 2 1 2 2 2 
4 1 0 1 1 1 2 0 
5 1 1 2 0 2 0 1 
6 1 2 0 2 0 1 2 
7 2 0 2 2 1 0 2 
8 2 1 0 1 2 1 0 
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9 2 2 1 0 0 2 1 
10 0 0 2 1 0 1 1 
11 0 1 0 0 1 2 2 
12 0 2 1 2 2 0 0 
13 1 0 0 2 2 2 1 
14 1 1 1 1 0 0 2 
15 1 2 2 0 1 1 0 
16 2 0 1 0 2 1 2 
17 2 1 2 2 0 2 0 
18 2 2 0 1 1 0 1 

 
Table 12 Workspace design with alternatives/profiles by using the fractional factorial design  

 
To design the different choice sets, 18 profiles were randomly placed in different sets. Each 
choice set consisted of three hypothetical workplaces and one (alternative) answer option 
“working from home”. In order to have enough variation in the choice sets per respondent, the 
composition of the choice sets was repeated 12 times. This means that for 12 respondents 
there were different compositions of the choice sets. Each respondent got a randomly picked 
composition of different choice sets in the questionnaire. In Figure 5, an example of a choice 
set with an activity-scenario is shown.  
 
 

 
Noise 
 (A1) Openness (A2) 

Space size 
(A3) Crowdedness (A4) 

Concentration 
spaces (A5) 

Communication 
spaces (A6) 

Position desk vs. 
walking route (A7) 

1 
Quiet Mostly enclosed, you only 

see those sitting next to you 
13 m2 Calm and lots of empty 

desks 
Abundantly 
available 

Abundantly 
available 

Near a busy walking 
route 

2 
Quiet Partially enclosed, you see 

some other desks 
10 m2 Busy and almost all the 

desks are occupied 
Sufficiently 
available 

Sufficiently 
available 

Near a quiet walking 
route 

3 

Quiet Especially open, you see 
many other desk 

7 m2 Not busy nor calm, 
some desks are 
occupied 

Limitedly 
available 

Limitedly 
available 

Not directly next to a 
walking route 

4 

Some unintelligible 
background 
conversations/sounds 

Mostly enclosed, you only 
see those sitting next to you 

10 m2 Not busy nor calm, 
some desks are 
occupied 

Sufficiently 
available 

Limitedly 
available 

Near a busy walking 
route 

5 

Some unintelligible 
background 
conversations/sounds 

Partially enclosed, you see 
some other desks 

7 m2 Calm and lots of empty 
desks 

Limitedly 
available 

Abundantly 
available 

Near a quiet walking 
route 

6 

Some unintelligible 
background 
conversations/sounds 

Especially open, you see 
many other desk 

13 m2 Busy and almost all the 
desks are occupied 

Abundantly 
available 

Sufficiently 
available 

Not directly next to a 
walking route 

7 
Regular intelligible 
conversations 

Mostly enclosed, you only 
see those sitting next to you 

7 m2 Busy and almost all the 
desks are occupied 

Sufficiently 
available 

Abundantly 
available 

Not directly next to a 
walking route 

8 

Regular intelligible 
conversations 

Partially enclosed, you see 
some other desks 

13 m2 Not busy nor calm, 
some desks are 
occupied 

Limitedly 
available 

Sufficiently 
available 

Near a busy walking 
route 

9 
Regular intelligible 
conversations 

Especially open, you see 
many other desk 

10 m2 Calm and lots of empty 
desks 

Abundantly 
available 

Limitedly 
available 

Near a quiet walking 
route 

10 

Quiet Mostly enclosed, you only 
see those sitting next to you 

7 m2 Not busy nor calm, 
some desks are 
occupied 

Abundantly 
available 

Sufficiently 
available 

Near a quiet walking 
route 

11 
Quiet Partially enclosed, you see 

some other desks 
13 m2 Calm and lots of empty 

desks 
Sufficiently 
available 

Limitedly 
available 

Not directly next to a 
walking route 

12 
Quiet Especially open, you see 

many other desk 
10 m2 Busy and almost all the 

desks are occupied 
Limitedly 
available 

Abundantly 
available 

Near a busy walking 
route 

13 

Some unintelligible 
background 
conversations/sounds 

Mostly enclosed, you only 
see those sitting next to you 

13 m2 Busy and almost all the 
desks are occupied 

Limitedly 
available 

Limitedly 
available 

Near a quiet walking 
route 

14 

Some unintelligible 
background 
conversations/sounds 

Partially enclosed, you see 
some other desks 

10 m2 Not busy nor calm, 
some desks are 
occupied 

Abundantly 
available 

Abundantly 
available 

Not directly next to a 
walking route 

15 

Some unintelligible 
background 
conversations/sounds 

Especially open, you see 
many other desk 

7 m2 Calm and lots of empty 
desks 

Sufficiently 
available 

Sufficiently 
available 

Near a busy walking 
route 

16 
Regular intelligible 
conversations 

Mostly enclosed, you only 
see those sitting next to you 

10 m2 Calm and lots of empty 
desks 

Limitedly 
available 

Sufficiently 
available 

Not directly next to a 
walking route 

17 
Regular intelligible 
conversations 

Partially enclosed, you see 
some other desks 

7 m2 Busy and almost all the 
desks are occupied 

Abundantly 
available 

Limitedly 
available 

Near a busy walking 
route 

18 

Regular intelligible 
conversations 

Especially open, you see 
many other desk 

13 m2 Not busy nor calm, 
some desks are 
occupied 

Sufficiently 
available 

Abundantly 
available 

Near a quiet walking 
route 
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Figure 5 Example of the stated choice experiment question with choice task (in Dutch) 

 
Each respondent was confronted with three times three different activity-scenarios (3xA, 3xB, 
and 3xC= 9 choice sets in total). In case no workplace option was preferred, the alternative 
option: “working from home” could be picked. The three different activity-scenarios will be 
further explained in the next section. 
 

3.4.2 Explanation activity-scenarios  
As is mentioned before, there were in total three different activity-scenarios based on which 
the respondents had to make their choice for the workplace. The different activity-scenarios 
were designed to find out whether preferences change when being faced with a different work 
activity. As is discussed in the literature study, for supporting concentration and 
communication activities different work conditions can be preferred. Therefore, a distinction 
was made between a communication-scenario, a 50/50-scenario, and a concentration-scenario. 
Each activity-scenario describes a hypothetical workday for the employee. In the 
questionnaire, it is explained that the respondents need to imagine that the COVID-19 
pandemic will no longer affect the work situation in the office. However, also, working from 
home remains a possibility for the employee, and the employee is free to choose where to 
work. Also, communication and teamwork can continue to take place both online and offline. 
In each choice set a specific scenario was given based on which respondents need to make 
their choice. The scenarios give a distribution of individual desk work and (un)planned 
meetings during the day, where the distribution per scenario changes. The three scenarios 
were:  
 

1. Imagine that you have a workday where you have many (un)planned meetings and 
relatively little individual (concentrated) desk work that day. 

2. Imagine that you have a workday where you have a similar amount of time spent on 
(un)planned meetings as on individual (concentrated) desk work that day. 
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3. Imagine that you have a workday where you have a few (un)planned meetings and a 
relatively large amount of individual (concentrated) desk work that day. 
 

3.5 Development and distribution of the questionnaire  
For this stated choice experiment, a questionnaire (survey) was used to collect data. In the 
questionnaire also personal questions were added which, ultimately, might explain workplace 
preferences. Moreover, the different characteristics of respondents may also explain different 
groups distinguished by the LC model. Therefore, the personal- and demographical, work-
related, and home workplace-related variables, derived from the literature study (chapter 2), 
were operationalized the following section (3.5.1).  
 

3.5.1 Operationalisation of the personal variables 
In this section, the question type and the measurement level of the personal- and 
demographical, work-related, and home workplace-related variables are explained. 
 
Personal and demographic variables   
Five variables were included in the questionnaire to address the personal variables. Table 13 
shows what type of question was used (e.g. open, scale or, multiple choice question), the level 
of measurement and what items the respondents could choose. the variables age and gender 
are standard questions. However, there are several ways to identify the levels of education, for 
example, De Been & Beijer (2014), Hartog (2015), Van den Berg (2017), and Klanderman 
(2019) used: primary school, secondary school, vocational school, undergraduate and 
postgraduate as levels. However, the levels that were used in this study are the same that are 
used in the study of Cornelissen (2017) because they are further specified and are most in line 
with the Dutch standard levels of education. In addition, the Big Five instrument, developed 
by Rammstedt & John (2007), was used in this study to measure the individual differences in 
personality, because it is a valid and short instrument that can measure personality with only a 
few items. The Big Five Inventory-10 (BFI-10) is based on 10 items and each statement has 
an inverse relationship with the according personality. There are in total five personalities 
extraversion, agreeableness, conscientiousness, neuroticism, and openness. Rammstedt & 
John (2007) represented each personality with two statements where one of them is presented 
in a reversed manner (R). The scores were added together determines the total score and a 
higher score implies a lower indication of that personality. The ten items determine to what 
extent the respondent fits to the five personalities. The respondent must take the following 
sentence in mind: “I see myself as someone who…” and give each statement a score (Goslin, 
Rentfrow, & Swann, 2003). The respondent had to indicate to what extent they could identify 
themselves with the personality items. The last personal variable, the household composition, 
was approached by a nominal level by the use of an multiple choice question. This study 
included “who still live at home” in order to avoid that respondents get confused about this 
question regarding if they have children who are living at home or when they have children 
who are not living at home.  
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Table 13 Operationalisation personal- and demographical variables 

Personal and demographic variables   
 Variables  Question Level of 

measure-
ment 

Item(s) 

1 Age  What is your year of birth? Ratio  Scale: 
… (year of birth) 

2 Gender   What is your gender? Nominal  Multiple choice (3):  
1 = Male 
2 = Female 
3 = Other  

3 Education level  What is the highest degree or level of 
education you have completed?  

Ordinal   
 
 
 
 
 
 
 
 

Multiple choice (7): 
1= Primary school 
2= Preparatory secondary vocational education 
(v(m)bo, lts, lbo, housekeeping school) 
3= Secondary general secondary education 
(Mavo, (m)ulo) 
4= Higher general and preparatory scientific 
education (havo, vwo, hbs) 
5= High vocational education (mbo, mts) 
6= Higher education (hbo, pabo, hts, heao) 
7= Scientific education (university, promoted) 

4 Personality Below are some personality characteristics 
shown. Evaluate the extent to which the 
properties apply to you.  
 
I see myself as someone who…:   
 

1. …is reserved (R) 
2. …is generally trusting 
3. …tends to be lazy (R) 
4. …is relaxed, handles stress well 
5. …has few artistic interests (R) 
6. …is outgoing, sociable 
7. …tends to find fault with others 

(R) 
8. …does a thorough job 
9. …gets nervous easily  
10. …has an active imagination 

Ordinal Scale  (7): 
1 = Strongly agree 
2= Moderately agree 
3= Agree a little 
4= Neither agree or disagree 
5= Disagree a little 
6= Moderately disagree 
7= Strongly disagree  
  

5 Household 
composition 

What is your household composition? Nominal Multiple choice (6): 
1= Couple without children who still live at 
home 
2= Couple with children who still live at home 
3= Single without children who still live at 
home 
4= Single with children who still live at home 
5= Living with roommates 
6= Otherwise, namely… 

 
Work-related variables  
Complementary to the personal- and demographic variables, seven variables were included to 
the questionnaire to address the work-related variables which are presented in Table 14. The 
tenure, in other words, the years an employee worked for the organisation was taken into 
account. In addition, the positions in an organisation can be classified in several ways, but are 
often formulated as: intern, supporting staff, regular employee, manager, board member by 
other studies (e.g. Budie, Appel-Meulenbroek, Kemperman, & Weijs-Perrée, 2019; 
Cornelissen, 2017; Van den Berg, 2017). However, for this study the organisations’ 
classification of job position was used because it gave a reliable representatives of the 
different job types within the organisation. Also, respondents could easily identify themselves 
with one of the different positions in the organisation. The variable “working hours per week 
(according to the contract)”, respondents were asked to fill in how many hours per week they 
were working according to their contract. A variable for determining the amount of time spent 
per location was also included in the study. Respondents were asked to indicate how much 
time per week, before the COVID-19 pandemic began, they were working in several locations 
(see Table 14). A similar variable compared to the previously mentioned variable was taken 
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into account that did not measure the time spent per location, but the time spent on several 
work activities. In the questionnaire, respondents were also asked how important they 
considered the needs concentration and communication in their work. At last, the respondents 
were asked to indicate how much time they spent travelling to the office on average. 
 
Table 14 Operationalisation work-related variables 

Work-related variables   
 Variables  Question Level of 

measur-
ement 

Item(s) 

1 Tenure in the office  How long have you been working at this 
company? 

Ratio  Open (scale): 
… number of years  

2 Position in 
organisation 
 

Which of the following most closely 
matches your current position within the 
organisation?  
 

Nominal  
 
 
 
 
 
 

Multiple choice (6): 
1 = Intern/workstudent  
2 = Administrative-level 
3 = (jr/sr) Consultant/surveyor-level 
4 = Partner/International Partner 
5 = Head/Lead 
6 = Otherwise, namely…  

3 Working hours per 
week (according to 
contract) 
 

How many hours a week do you work on 
average? 
 
  

Scale    Open (scale): 
… hours a week  

4 Distribution working 
hours per location 
(before COVID-19) 

Indicate how much time per week you were 
working in the following locations for 
COVID-19 pandemic began: 

Ratio Open question (4):   
…working at a workplace in the office (e.g. 
desk) 
…working at several places in the office (e.g. 
conference room) 
…working outside the office (e.g. project visit 
or customer visit) 
… working from home 

(must be 100% in total) 
5 Distribution working 

hours per work 
activity (before 
COVID-19) 

Indicate how much time per week you were 
working on the following work activities for 
the COVID-19 pandemic began: 

Ratio Open question (5): 
…individually concentrated work (e.g. 
individual focused work, reading) 
… individually non-concentrated work (e.g. 
routine work) 
… formal communication (e.g. collaboration, 
scheduled appointments, calling) 
… informal communication (e.g. informal 
unscheduled meetings, relaxing, taking a 
break) 
 
(must be 100% in total) 

6 Importance of work 
needs   
 

How important do you consider these needs 
in your work in general? 
 

• Concentration 
• Communication 

 

Ordinal Multiple choice (5): 
1 = Not important at all   
2 = Not very important  
3 = Quite important 
4 = Very important  
5 = Extremely important  

7 Travel time to office 
 

How much time do you spend travelling to 
the office on average? 

Ordinal  Multiple choice (5): 
1=5 minutes or less   
2=6-15 minutes 
3=16-30 minutes 
4=31-60 minutes 
5=61 minutes or more   

 
Home workplace-related variables  
To get a better indication of the respondents’ home workplace, some questions were asked 
that were related to the home workplace (see Table 15). This study took into account the same 
distribution of Leesman (2020) for identifying the homework space setting. In addition, 
respondents were asked to indicate which home workspace description suits the best for their 
home workspace setting and how large the size of the home workspace at home is. Moreover, 
respondents were asked to indicate with how many other people they are in the same room 
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while working. However, due to the limited number of questions that can be asked it will be 
unknown if the respondents find this a distraction or not. To still have some indication about 
the noise level, an indication of the noise level at home was added to the study. The furniture 
at home is the last home workplace-related characteristic that was taken into account, to have 
a better overview of someone workplace at home.  
 
Table 15 Operationalisation home workplace-related variables 

Home workplace-related variables   
 Variables  Question Level of 

measure-
ment 

Item(s) 

1 Home workspace 
setting  

What description suits your (most used) 
home workplace best? 
 
I have the authority to… 

Nominal    Multiple choice (3):  
1 = A dedicated work room 
2 = A dedicated work area (but not a separate 
room)  
3 = A non-work specific home location (such 
as a dining table)  
 

2 Presence of other 
people at home 

With how many other people are you in the 
same room while you are working? 
 
 
 
 

Ordinal  Multiple choice (4):  
1 = Nobody, I have a private workplace at 
home 
2 = 1 other person 
3 = 2 other people 
4= 3 or more other people 

3 Size of the home 
workspace 

How large is your space available at home 
for work and storage?  

Ordinal Multiple choice (3):  
1 = Small (<10 m2) 
2 = Medium (10-15 m2) 
3 = Large (>16 m2) 
 

4 Noise at home To what extent do you find noise at your 
home disturbing. Indicate the extent for the 
following components: 

• The overall background noise 
level 

• Noise from building devices (e.g. 
ventilation, computer, 
refrigerator) 

• Noise from outside the home (e.g. 
neighbours) 

Ordinal  Scale (5):  
1 = Not disturbing at all  
2=  Not very disturbing  
3= Pretty disturbing  
4= Very disturbing  
5= Extremely disturbing 

5 Furniture (chair) What kind of chair do you work at home 
most? 

 Multiple choice (3):  
1 = Regular chair  
2 = Office chair, not adjustable  
3 = Office chair, adjustable  

 
3.5.2 Explanation of questionnaire parts 

The data collection was conducted through a questionnaire format, which was made with the 
LimeSurvey program (Version 3.25.7) provided by the Eindhoven University of Technology. 
The questionnaire consisted of two parts. In the first part, the personal, demographical, and 
the (home) work-related questions were asked. In the second part, the stated choice 
experiment was explored. Before the questionnaire started, respondents were required to fill 
in a privacy statement, based on TU/e regulations. After the respondents agreed to the privacy 
statement, the questionnaire started. On the first page, a small introduction text was presented 
outlining the purpose of the research, a brief description of the questions, and an indication of 
the expected duration of the questionnaire. On the second page, the personal- and 
demographic questions were asked. The work-related questions followed on the third page. 
The first part of the questionnaire ended with the home work-related questions. Before 
starting the stated choice experiment, in the second part of the questionnaire, a short 
explanation of the choice sets, the possible scenarios and an example of a choice set were 
given. After the explanation of the choice sets, the actual 9 choice sets followed on the next 
page. At the end of the questionnaire, the respondent was thanked for their participation and 
in addition, the respondent was given the opportunity to submit any comments on the research 
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or the questionnaire in a given text block. In consultation with the company, the questionnaire 
was only in Dutch. In the Appendix, an overview is presented of a questionnaire in Dutch 
(Appendix A) and in English (Appendix B). 
 

3.5.3 Distribution of the data collection  
The process of data collection started with approaching companies who could participate in 
this study. The focus was on knowledge-based organisation, and both commercial as well as 
non-commercial organisations were contacted. The only criteria for selection were that the 
organisation implemented activity-based working within their organisation. To ensure that 
there was a sufficient amount of responses, the decision was made to mainly focus on large 
companies. It was also preferable to use only one company in the investigation rather than 
multiple. The advantage of this is that there are no differences between companies that need 
to be investigated. The disadvantage with choosing only one company is that it may bring into 
question the representativeness of the sample. However, the representativeness is ensured by 
bringing several explanatory variables into the study. Eventually, the organisation Cushman 
& Wakefield, a worldwide leader in the commercial real estate industry, agreed to cooperate 
in this study. This organisation operates out of several different offices distributed throughout 
the Netherlands. Only the employees who work in the office were approached with the 
questionnaire; the workers who work on location/site (such as construction sites) were not 
included.  
 
The questionnaire was distributed online with the use of LimeSurvey. The communication 
department sent the employees an invitation via e-mail with a link to the online questionnaire. 
In the invitation e-mail, a brief description of the research with the scientific and practical 
relevance was given along with a question asking if they wanted to participate in the study 
about preferred workplace characteristics.  
 
The online questionnaire was active between 14th and 28th of January 2021. A second e-mail 
reminder was sent on the 19th of January 2021. The invitation mail was sent to approximately 
470 employees, and a total of 339 respondents opened the questionnaire, of which 218 
respondents fully completed the questionnaire, which resulted in a response rate of 46%. In 
the first week, 201 (92.2%) respondents had completed the full questionnaire, while in the 
second week only 17 (7.8%) respondents filled in the complete questionnaire. 
 
It is important to mention that during the distribution of the questionnaire the employees were 
in an extraordinary situation due to the COVID-19. From the 15th of December 2020, the 
lockdown was further strengthened to a complete lockdown (Rijksoverheid, 2021). For the 
employees, this meant that they were obliged to work from home.  
 

3.6 Explanation of statistical analysis 
Different instruments were used to analyse the quantitative data collected with the survey. 
First, a descriptive analysis was conducted to analyse the characteristics of the responders in 
general. Second, a Multinomial Logit Model (MNL-model) was estimated on the stated 
choice data to describe and predict workplaces preferences of the respondents. First a MNL-
model was estimated that included parameter estimates for all workplace attributes 
independent of the activity scenarios and a second a MNL-model was estimated that took into 
account the activity-scenario effects. These models explain differences in workplace 
preferences regarding concentration and communication activities. Third, a Latent Class Logit 
model was used to check whether there were different groups (i.e. latent classes) with similar 
workplace preferences for the different activity-scenarios. Moreover, to check if there were 
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differences in characteristics (personal, demographic, work-related, home workplace related 
variables) between respondents from the different classes, multiple chi-square tests and 
independent samples t-tests were conducted. The final results of the MNL-model, the LC-
model, the CHAID (Chi-Squared Automatic Interaction Detection) tree analysis and the 
discussion are described in chapter 5 (Results and discussion).   
 

3.6.1 Descriptive analyses  
The questionnaire collected personal, demographic, work-related, home workplace-related 
variables to gain more information about the respondents in the sample. In the descriptive 
analyses, it was checked if the sample was representative for the organisation. This was 
elaborated with the use of a binomial test for gender, and two chi-square tests for age. In 
addition, with the use of statistical descriptives (e.g. frequencies, mean, df) the sample could 
be described. Chapter 4 (Data description) shows the full outcomes of the descriptive 
analyses.  
 

3.6.2 Explanation Multinomial Logit Model   
The choice for an alternative is depending on the Random Utility Theory (RUT) theory 
(Hensher, Rose, & Greene, 2015). See the following formula (1) (Hensher, Rose, & Greene, 
2015; Kemperman, 2000):      

 
𝑼𝒊𝒒 = 𝑽𝒊𝒒 + 𝑬𝒊𝒒 = ∑𝜷𝒏 𝑿𝒊𝒏𝒒 +	𝑬𝒊𝒒  (1) 

𝑼𝒊𝒒=   the overall utility of alternative i for respondent q 
𝑽𝒊𝒒=   the structural utility of alternative i for respondent q 
𝑬𝒊𝒒=   the random utility component (error component) 
𝜷𝒏=   the utility weight of attribute n 
𝑿𝒊𝒏𝒒=   the score of alternative i on attribute n for respondent q  

The parameter with the highest utility (β-estimation) has the largest probability to be chosen, 
and the parameter with the lowest utility had the lowest probability to be chosen. In this study 
the high estimation of an attribute level indicates a stronger preference for a workplace 
condition. The attached significance (p) level for each attribute indicates to which extent the 
outcome is statistically significant. 

Besides the β-estimations (β) of the attribute levels, also a utility for the constant variable is 
given within the model. The constant variable gives, in this study, an indication to what extent 
a respondent prefers a workplace in the office over a workplace at home. A more positive 
value for the constant variable indicates that respondents preferred to work at one of the 
workplace options instead of working from home, and a more negative value indicates that 
respondents preferred the alternative “working from home” more than working from one of 
the workplace options. 

With the overall utility formula that is given above, the overall utility per alternative can be 
determined. After this, the probability that an individual chooses a specific alterative can be 
measured with the Multinomial Logit Model (MNL-model) based on the formula below (2) 
(Kemperman, 2000):  

𝑷𝒊 =
𝐞𝐱𝐩(𝑽𝒊)

∑ 𝐞𝐱𝐩	(𝑽𝒋)𝒋
      (2) 
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𝑷𝒊=   the probability that alternative i will be chosen 
𝐞𝐱𝐩(𝑽𝒊)= the structural utility of alternative i 
∑ 𝐞𝐱𝐩	(𝑽𝒋)	𝒋 = the sum of the structural utility of all alternatives	

 
3.6.3 Explanation Latent Class Model 

A Latent Class Model assumes that individuals are distributed heterogeneously with a discrete 
distribution in a population (Hensher, Rose, & Greene, 2015). It helps to divide individuals in 
a number of classes based on their preferences. The utility and probability can be estimated 
with the following formulas (the utility function (3), and the probability function (4)): 

𝑽𝒊𝒒𝒄 = ∑ 𝜷𝒏𝒄𝑿𝒊𝒏𝒒𝒏     (3) 

𝜷𝒏𝒄=   the weight of element n for class c 
𝑿𝒊𝒏𝒒=   the score of alternative i for individual q on element n  

 

𝑷𝒊𝒒𝒄 =
𝒆𝑽𝒊𝒒𝒄

∑ 𝒆𝑽𝒋𝒒𝒄𝒋
      (4) 

𝑷𝒊𝒒𝒄=   the probability of individual q of class c will choose alternative i 
𝑽𝒊𝒒𝒄 =   the utility of alternative i for individual q of class c 

The LC-model helps to identify different classes based on similar preferences. In this study a 
two-step approach is used. First the segments are defined with the Latent Class model and 
subsequently, the differences between classes based on a number of socio-demographic 
characteristics can be measured with the use of statistical tests. For the nominal/ordinal 
characteristics, a Chi-square test will be used, and for the interval/ratio characteristics, an 
independent sample t-test will be conducted. In the independent sample t-test, two groups of 
data are compared. The results show the distribution among the classes. Before conclusions 
can be drawn from the MNL-model and LC-model, it is necessary to examine the model 
performance with the use of a goodness of fit tests, McFadden rho-square (ρ2) is measured to 
test the goodness of fit of the model (Domencich & McFadden, 1975). The value of the Rho-
squared (ρ2) is always between 0 and 1, but a value between 0.2 and 0.4 is considered as a 
good fit which assumes that the model performs well (Train, 2009).  
 

3.7 Validity of the study  
The validation of the study gives an indication of the extent to which the questions measured 
what they should be measuring (Korzilius, 2000). A distinction can be made between internal 
validity and external validity.  
 

3.7.1 Internal validity  
The internal validity expresses whether the results actually measured what was intended to be 
measured (Korzilius, 2000). The dependent variables in the stated choice experiment part 
were set up based on the seven steps of Adamowicz & Louviere (1998). With the use of the 
seven steps, it could be ensured that the method was carried out well and that the results could 
be considered as valid. Moreover, for the stated choice questions, different versions were 
created to ensure variation in the questionnaire to reduce the chance that one alterative will 
always be preferred. In addition, to account for selection bias, this study randomly assigned, 
with the use of a randomizer in LimeSurvey, respondent to one of the stated choice versions. 
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3.7.2 External validity  
External validity indicates whether the results are representative and the generalizability of 
the conclusions to populations and other conditions/situations (Korzilius, 2000). First, to 
ensure external validity, it was important that the sample size was large enough. Second, 
some variables of the data set were compared to the data from the organisation, with the use 
of statistical tests (e.g. Chi-Square test, Independent Sample t-test) in order to validate the 
representation of the sample. Because the questionnaire is only distributed among one 
organisation, the representatives of the sample for the total population is hard to predict.  
However, the results may be valid for similar organisations (operating in the knowledge based 
economy). In addition, the representability for the organisation can be tested with reliability.  
 

3.8 Conclusion 
In this chapter, the methodology of the study is discussed. Both quantitative and qualitative 
methods were used to identify the workplace preferences for concentrative and 
communicative activities, which is the main aim of this study. The literature study helped to 
answer the first four sub-questions. After collecting the qualitative data with the use of a 
literature study, a questionnaire was used to collect the quantitative data. Within this 
questionnaire, a stated choice experiment was included to help to identify the workplace 
preferences. This chapter described the stated choice experiment method in detail. Beginning 
with the procedure, which showed the different steps of Adamowicz & Louviere (1998) that 
were conducted to set up a stated choice experiment. Next, a resurrection of the various 
attribute and attribute levels was explained. The attributes that were used in this study were: 
noise around the workplace (1), openness of the workplace (2), space per workplace (3), 
crowdedness around the workplace (4), availability of concentration workplaces (5), 
availability of communication rooms (6), and positioning workplace in relation to walking 
routes (7). Additionally, after identifying the attributes and attribute levels, the experimental 
design was created, which resulted in a variety of different compositions of the choice sets.  
After, an explanation is given about the development and distribution of the questionnaire, 
that was active between 14th and 28th of January 2021, and which resulted in a total sample 
of 218 respondents. In addition, the different instruments that were used to analyse the 
quantitative data were explained. A descriptive analysis was explained that helped to analyse 
the characteristics of the responders in general and to compare the sample with the 
organisation to check the generalisability of the sample. In addition, the theory and formulas 
of the Multinomial Logit Model (MNL-model) were explained that helped to estimate 
workplaces preferences of the respondents. Also, the Latent Class Logit model and the 
additional theory and method was explained that helped to check whether there were different 
groups (i.e. latent classes) with similar workplace preferences. The chapter ends with an 
explanation of the validity of this study and how the study ensured that the results actually 
measured what was intended to be measured. 
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4. Data description 

Both data about the respondents (personal- and demographical, work-related, and home 
workplace-related characteristics) as data about workplace preferences were collected through 
the questionnaire. This chapter is focused on a description of the total sample, which helped 
to get a total overview of the respondents in the sample. The first section explains how the 
data was prepared and which variables were recoded. After, the sample was compared with 
information from the organisation, to check if the sample was representative. The last section 
gives a description of the sample per variable.  
 

4.1 Data preparation 
After the deactivation of the questionnaire, the output was exported to SPSS for further 
analysis (IBM SPSS Statistics, version 25). However, before starting with the analysis the 
data must be prepared and cleaned. The data was checked for missing values and some 
variables levels were recoded for further analyses.  
 

4.1.1 Missing values  
First, the data was checked for missing values. All the questions in the questionnaire were 
mandatory and therefore there were no missing values found in the data set. However, there 
was one respondent that indicated that he/she worked 1 hour a week according to his/her 
contract. Maybe this person did not have a contract or there was another reason, but this value 
was changed into the mean value (M=37.34) of hours respondents worked. The data was also 
checked for abnormalities, but no abnormalities were found.  
 

4.1.2 Recoding 
After the data was checked for missing values of abnormalities, some variables were recoded 
into new variables to make clear conclusions. Table 16 gives an overview of the recoded 
variables. In Appendix C, a complete description of how the variables were recoded is 
attached.  
 
Table 16 Variables recoded 

Variables before recoding Variables after recoding  
Year of birth (ratio) Age (recoded) 
 ≤ 25 years 
 26-35 years 
 36-45 years 
 46-55 years 
 ≥56 years 
Level of education    Level of education (recoded) 
Primary school  
Preparatory secondary vocational education (v(m)bo, lts, lbo, 
housekeeping school) 

Low education 

Secondary general secondary education (Mavo, (m)ulo)  
Higher general and preparatory scientific education (havo, vwo, 
hbs) 

Medium education 

High vocational education (mbo, mts)  
Higher education (hbo, pabo, hts, heao) High education  
Scientific education (university or PhD)  
Personality scale for the 5 reversed statements Personality scale (recoded) 
1 = Strongly agree 1= Strongly disagree 
2= Moderately agree 2= Moderately disagree 
3= Agree a little 3= Disagree a little 
4= Neither agree or disagree 4= Neither agree or disagree 
5= Disagree a little 5= Agree a little 
6= Moderately disagree 6= Moderately agree 
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7= Strongly disagree 7 = Strongly agree 
Household composition Household composition (recoded 1) 
Couple without children who still live at home Couple households 
Couple with children who still live at home  
Single without children who still live at home Single households 
Single with children who still live at home  
Living with roommates Living with other roommates 
Household composition Household composition (recoded 2) 
Couple with children who still live at home With children 
Single with children who still live at home  
Couple without children who still live at home Without children  
Single without children who still live at home  
Living with roommates  
Working hours per week (ratio) Working hours per week (recoded) 
 ≤20 hours 
 21-24 hours 
 25-28 hours 
 29-32 hours 
 33-36 hours 
 ≥ 37 hours 
Importance of needs: Concentration and communication Importance of needs: Concentration and 

communication (recoded) 
Not important at all    
Not very important  Quite important 
Quite important   
Very important  Very important  
Extremely important Extremely important 
Travel time to the office Travel time to the office (recoded) 
5 minutes or less    
6-15 minutes ≤ 15 minutes 
16-30 minutes 16-60 minutes 
31-60 minutes  
61 minutes or more   ≥ 61 minutes 
Presence of other people  Presence of other people (recoded) 
Nobody, I have a private workplace at home Private workplace 
1 other person  
2 other people Shared workplace 
3 or more other people  
The overall background noise level at home  The overall background noise level at home 

(recoded)  
Not disturbing at all Not disturbing at all 
Not very disturbing Not very disturbing 
Pretty disturbing   
Very disturbing Pretty disturbing  
Extremely disturbing   
Noise from building devices at home Noise from building devices at home (recoded) 
Not disturbing at all Not disturbing at all 
Not very disturbing Not very disturbing 
Pretty disturbing   
Very disturbing Pretty disturbing  
Extremely disturbing   
Noise from outside the home  Noise from outside the home( recoded) 
Not disturbing at all Not disturbing at all 
Not very disturbing Not very disturbing 
Pretty disturbing   
Very disturbing Pretty disturbing  
Extremely disturbing   
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4.2 Data description  
After checking the data and recoding some variables the data was described. This chapter 
focuses on to which extent the sample was representative for the organisation (population). A 
couple of Chi-Square goodness-of-fit tests were conducted to test whether the differences in 
distributions between variables, for example, male and females were significant compared to 
the average distribution of the organisation. These tests are important to determine whether 
the models give reliable outcomes.  
 

4.2.1 Representatives of the sample 
For this study, it was important to find out whether the sample is representative for the 
organisation as a whole. This was elaborated by comparing data from the sample about age, 
gender, and the number of hours employees work according to their contract with the data of 
the distribution of the organisation. The outcomes of the distributions are shown in Table 17 
and the outcomes of the Chi-square tests are shown in Appendix D.   
 
Table 17 Overview of the sample versus organisations’ distribution 

Characteristic  Sample 
(N=218) 

Sample  
(%) 

(Cushman & 
Wakefield, 2021) 

Gender    
Male  128 58.7 62.9 
Female 90 41.3 37.1 
 218 100.0% 100.0% 
Age (recoded)    
≤ 25 years 10 4.6 5.7 
26-35 years 80 36.7 41.3 
36-45 years 69 31.7 30.1 
46-55 years 47 21.6 18.1 
≥56 years 12 5.5 4.7 
 218 100.0% 100.0% 
Working hours per week (recoded)    
≤20 hours 4 1.8 3.9 
21-24 hours 9 4.1 3.2 
25-28 hours 7 3.2 2.4 
29-32 hours 19 8.7 9.6 
33-36 hours 23 10.6 7.8 
≥ 37 hours 156 71.6 73.1 
 218 100.0% 100.0% 

 
First, the distribution of gender among the sample was investigated. The sample of 218 
respondents consisted of 128 males (58.7%) and 90 females (41.3%). The sample compared 
with the distribution from the organisation is more or less the same regarding gender. 
However, to confirm this result a binomial test was conducted. The outcomes showed a p-
value of p= 0.629. This result suggests that there is no significant difference between the 
sample and composition of the organisation with regard to gender. This confirms that the 
sample is representative for the organisation regarding gender. Second, the distribution of the 
age (recoded) of the sample was inspected. To check whether the differences in age groups 
between the sample and the organisations’ distribution were significant, a Chi-Square 
goodness-of-fit test was conducted. The results (χ2(4, 218)=3.206, p=0.524) show that there 
were no significant differences between age groups. The age groups of ≤ 25 years and 26-35 
years were a little less representative, and the age of 36-45 years, 46-55 years, and ≥56 years 
were a little over representative, but these differences were negligible. However, the results 
showed that there was no significant difference in the age distribution in the sample compared 
to the distribution of the organisation and that the sample is representative. Last, also the 
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variable where respondents were asked to indicate how many hours they worked per week 
according to their contract, was used to compare the sample with the organisations’ 
distribution. The majority of the sample 68.3% has a 40-hour contract. The minimum a 
respondent worked was 8 hours a week and the maximum hours a week was 50 hours. To 
compare the sample with the distribution of the organisation, the work hours are distributed in 
segments beginning from below 20 up to 41 with intervals of four hours (≤20, 21-24, 25-28, 
29-32, 33-36, 37-40, ≥ 41 hours). A Chi-Square goodness-of-fit test was conducted to check 
whether the differences between the number of workhours were significant. The results (χ2(5, 
218)=6.514, p=0.259) indicated that there was no significant difference. There are some small 
differences when comparing the sample and the organisations’ results, but they are negligible. 
Employees that work ≤ 20 hours, 29-32 hours, or 37-40 hours were a little less representative 
compared to the employees that work 21-24 hours, 25-28 hours, 33-36 hours, or ≥ 41 hours. 
With these results, the conclusion was made that the sample is representative for the 
organisation looking at the hours the respondents work per week.  
Overall, it can be concluded that the differences between the sample and the distribution of 
the organisation were so small that it can be said that regarding gender, age, and working 
hours per week the sample was representative for the whole organisation. Thus, the results 
can be translated to all employees of the organisation. 
 

4.2.2 Description of personal- and demographic characteristics  
The previous section described the distribution of the demographic variables: gender and age 
(recoded), and compared them with the organisations’ distribution. The questionnaire 
collected also data about the age (ratio level), the level of education, personality, and the 
household composition. The following sections will give a description of these variables and 
the distribution among the sample.  
 
Age 
The respondents were asked to 
indicate their year of birth in the 
questionnaire. Figure 6 gives the 
total distribution of age in years 
after it was recoded from the year 
of birth to the age in years. The 
average age of the sample was 
39.2 years old (SD=9.911), the 
youngest respondent had the age 
of around 22-23 years, and the 
oldest respondent was around 63-
64 years old.  
 
 
 
 
Level of education  
Table 18 shows the distribution of education levels amongst the respondents. The largest 
group of respondents 80.3% were highly educated (M=1.80, SD=0.398). The respondents in 
this group were higher (hbo, pabo, hts, or heao) or scientific (University or PhD) education. 
From the sample, 17.0% of the respondents were medium educated. Only 2.8% of the 
respondents in the sample were low educated.  
 

Figure 6 Distribution of age 
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Table 18 Descriptive demographic characteristics: level of education    

Characteristic Sample (N=218) Sample (%) 
Level of education (recoded)   
Low education 6 2.8 
Medium education 37 17.0 
High education 175 80.3 
 218 100.0% 

 
Personality  
To explain workplace preferences, the personality of respondents was measured with the use 
of the Big Five instrument (Rammstedt & John, 2007). Respondents were asked to indicate to 
what extent they agreed or disagreed (1= strongly agree to 7= strongly disagree) with the ten 
personality statements based on the five personality traits “extraversion”, “agreeableness”, 
“conscientiousness”, “neuroticism”, and “openness”. From the ten statements, five of them 
were positive, and the other five were negative (reversed) statements. The reversed statements 
were indicated with “R”, and were recoded in the reversed manner as is mentioned before. In 
general, the internal consistency (reliability) for each personality trait is determined by using 
Cronbach’s Alpha (α) (Aussems, 2019; Hartog, 2015). However, because each trait only had 
two statements, an Inter-item correlation was used to examine whether the results were 
reliable. The Inter-Item correlation examines the extent to which scores on one item are 
related to scores on the other items in the scale (Piedmont, 2014). Generally, a value between 
0.2 and 0.4 for the Inter-Item correlation is ideal, because this range suggests that the items 
are reasonably homogeneous, but that there is still enough variance between the items 
(Piedmont, 2014). If the values are higher than 0.4, it suggests that the items only capture a 
small bandwidth, which indicates that they measure the same (Piedmont, 2014). For the 
personality trait this is not a problem because it is better that the two items (statements) 
measure the same personality trait. However, if the values are lower than 0.2, it suggests that 
the item is not representative. Table 19 shows the outcomes of the Inter-Item correlations and 
the mean and SD after merging the positive and negative statements to indicate to what extent 
respondents were related to the personality traits.  
 
 Table 19 Distribution personality traits with the Inter-Item correlation 

 

 
 
 
 
 
 
 
 

 

The score for Consciousness can be considered as ideal because it is in between the values of 
0.2-0.4. The scores for Extraversion, Neuroticism, and Openness were a little higher, but still 
useful because it indicated that they measure the same personality trait. However, the Inter-
Item correlation value of the personality agreeableness was too low (<0.2). To maintain the 
reliability and validity of this study, it was chosen to exclude this personality trait from the 
study.  

 Personality traits: “I see myself as someone 
who…” 

Mean SD Sum 
score  

Inter-Item 
correlation  

Mean after 
merge 

SD after 
merge 

 Extraversion   6.71 0.553 4.64 1.327 
1 …is reserved (R) 3.87 1.696     
2 …is outgoing, sociable 2.84 1.308     
 Agreeableness   3.71 0.176 - - 
3 …is generally trusting 1.51 0.720     
4 …tends to find fault with others (R) 2.20 1.041     
 Conscientiousness   4.63 0.272 5.68 0.979 
5 …tends to be lazy  (R) 2.56 1.487     
6 …does a thorough job 2.07 0.933     
 Neuroticism / emotional stability   10.14 0.418 2.93 1.089 
7 …is relaxed, handles stress well  (R) 5.33 1.140     
8 …gets nervous easily 4.81 1.440     
 Openness to experience   6.93 0.404 4.54 1.298 
9 …has few artistic interests  (R) 3.69 1.642     
10 …has an active imagination 3.24 1.455     
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Below the indication of each personality 
trait is given. The y-as shows the number of 
respondents indicated the measurement 
level, and the x-as shows the extent to 
which a respondent identified themselves 
with the personality trait. A higher value 
means an enhancing degree of the specific 
trait. 
 
Extraversion 
The first personality trait was measured by 
asking the respondents to indicate to which 
extent they rather see themselves as being 
“reserved”, or as “outgoing and sociable”. 
Figure 7 shows that respondents were on 
average indicated as not extravert, but also 
not introvert.   
 
Conscientiousness 
In the questionnaire, respondents indicated 
to which extent they rather see themselves 
as “someone who tends to be lazy”, or as 
“someone who does a thorough job”. 
Overall, Figure 8 shows that respondents do 
identify themselves with conscientiousness.  
 
Neuroticism 
Respondents were asked to which extent they 
rather see themselves as “being relaxed”, or 
as “someone who handles stress well” to 
indicate neuroticism. Figure 9 shows that, in 
general, most respondents do not identify 
themselves with neuroticism. 
 
Openness to experience 
The last personality trait indicated to which 
extent respondents identify themselves with 
the trait openness to experience. Respondents 
were asked to indicate to which extent they 
rather see themselves as “someone who has 
few artistic interests”, or as “someone who 
has an active imagination”. Figure 10 
indicate that respondents, on average, 
identify themselves not as someone who is 
open to new experiences, but also not the 
other way around. 
 
 
 
 

Figure 7 Distribution of extraversion 

Figure 8 Distribution of conscientiousness 

Figure 9 Distribution of neuroticism 

Figure 10 Distribution of openness 
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Household composition  
Table 20 shows the distribution of the household composition. The largest part of the sample 
(48.6%) consisted of respondents who indicated their household composition as “couple with 
children who still live at home”. A smaller part of the sample (24.8%) were couples without 
children who still live at home. Besides, there was a group of singles without children who 
still live at home (14.2%), and a group with children who still live at home (2.8%). 
Furthermore, the number of respondents that were living with other roommates was 9.6%. 
There are relatively more couples (73.4%) than single households or respondents that live 
with other roommates in the sample. In addition, there were about as many respondents with 
children (51.4%) as without children (48.6%). 
 
Table 20 Descriptive demographic characteristics: household composition     

Characteristic  Sample (N=218) Sample (%) 
Household composition    
Couple without children who still live at home 54 24.8 
Couple with children who still live at home 106 48.6 
Single without children who still live at home 31 14.2 
Single with children who still live at home 6 2.8 
Living with roommates 21 9.6 
 218 100.0% 
Singles vs. couples vs. living with roommates    
Couples 160 73.4 
Singles 37 17.0 
Living with roommates 21 9.6 
 218 100.0% 
With children vs. without children     
With children  112 51.4 
Without children 106 48.6 
 218 100.0% 
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4.2.3 Description of work-related characteristics  
In the following sections, a description is given about the work-related characteristics of the 
respondents. The following work-related characteristics were taken into account: tenure, 
position in the organisation, working hours per week, distribution of the working hours per 
location, distribution of the working hours per work activity, the importance of work needs, 
and the travel time to the office.  
 
Tenure 
The average amount of years employees were working for the company was approximately 8 
years (SD=7.592). Generally, there is a reasonable spread seen in Figure 11 Most of the 
respondents (54.6%) worked less than 5 years for the company. Of which 16.5% of the 
sample worked less than 1 year at the company. Almost 9.6% of the respondents worked for 
21 or more years for the company.  

 
 

 

 

 

 

 

 

 

 
Figure 11 Distribution of job tenure 

Position in the organisation  
Table 21 show the distributions of different positions in the organisation. On average, most 
respondents had the position of (jr/sr) Consultant/surveyor-level within the organisation, 
which can be seen as the regular employees. In addition, respondents who have a more 
supporting function (administrative-level) represent around 20% of the data set. Besides, there 
are fewer respondents with functions like Partners/International Partners (4.6%) or Head/Lead 
(9.6%) represented. Interns or work students are the ones that are the least represented in the 
data set (0.9%).  
 
Table 21 Descriptive work-related characteristics: position in the organisation  

Characteristic  Sample (N=218) Sample (%) 
Position in organisation     
Intern/work student  2 0.9 
Administrative-level 44 20.2 
(jr/sr) Consultant/surveyor-level 141 64.7 
Partner/International Partner 10 4.6 
Head/Lead 21 9.6 
 218 100.0% 
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Working hours a week  
In the questionnaire, respondents were asked to indicate how many hours per week they 
worked on average (according to their contract). Figure 12 shows the distribution of hours the 
respondents worked per week. The average hours respondents worked per week was 37.52 
hours (SD=5.353). It is clearly shown that on average most respondents work 40 hours a week 
according to their contract.  
 

 
Figure 12 Distribution working hours a week 

Distribution working hours per locations (mobility profiles) 
To gain more understanding about workplace preferences of employees, the mobility pattern 
of the respondents were elaborated. Respondents were asked to indicate how much of the time 
per week (in percentages) they were working in four different work locations: working at a 
workplace in the office (e.g. desk) (1), working at several places in the office (e.g. conference 
room) (2), working outside the office (e.g. project visit or customer visit) (3), and/or working 
from home (4). These work locations are based on the distribution of locations from (Greene 
& Myerson, 2011), however because it was also interesting to know many time respondents 
already spent working at home before COVID-19. Therefore, the last one “working from 
home” was added to the locations. For this question, respondents were asked to give an 
answer based on the period before COVID-19. The total percentage of the four locations 
should sum to 100%.  
 
Table 22 Descriptive work-related characteristics: distribution working hours per location  

Distribution of work locations  Mean  S.D. 
Working at a workplace in the office (e.g. desk) 62.66  23.9 
Working at several places in the office (e.g. conference room) 13.16 11.55 
Working outside the office (e.g. project visit or customer visit) 15.52 15.4 
Working from home 7.67 12.58 

 
On average, most of the time was spent at the workplace (e.g. desk) in the office, followed by 
the time that was spent outside the office (e.g. project visit)), and the time that was spent at 
several places in the office (see Table 22). In general, respondents spent the least time 
working from home. See Figures 13-16 for the full distribution of the working hours per 
location.  
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With the use of the distribution of the time spent per location, it was possible to divide 
respondents into one of the four mobility profiles: anchor, connector, gatherer, and navigator 
of Greene & Myerson (2011). For the full description of the mobility profiles, see section 
2.4.1.  
 
Table 23 Interpretation of mobility of profiles (Greene & Myerson, 2011) (Van den Berg, 2017)  

Type  Description by Greene & Myerson 
(2011) 

Interpretation by Van den Berg (2017) 

Anchor Likely to be found at a desk  Spend >80% at a workspace 
Connector  Spend half of their time in various 

places around the building 
Spend between 35% and 65% at various 
locations in the office 

Gatherer Spend half of their time outside the 
office  

Spend between 35% and 65% outside the 
office 

Navigator Spend less than a day a week at the 
office 

Spend <20% at a workspace or at other 
locations in the office 

 
Table 24 Distribution of the mobility profiles   

Type  N=218 Sample (%) 
Anchor 42 19.3 
Connector  7 3.2 
Gatherer 27 12.4 
Navigator 1 0.5 
Not able to divide 141 64.7 
 218 100.0% 

 

Figure 16 Distribution of time spent outside the office Figure 15 Distribution of time spent in the office 

Figure 13 Distribution of time spent at several places in the office Figure 14 Distribution of time spent at working from home 
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Greene & Myerson (2011) did not indicate how respondents can be divided over the profiles 
based on qualitative data. Therefore, the interpretation of mobility profiles of Van den Berg 
(2017) was used to divide the respondents over the mobility profiles (see Table 23).  
 
However, the interpretation of Van den Berg (2017) of the percentages per profile did not rule 
out the other profiles, which resulted in a large group of respondents (64.7%) that could not 
be allocated to one of the profiles (see Table 24). This was also the case in the study from Van 
den Berg (2017) and Klanderman (2019). Moreover, as was mentioned before, this study also 
added the location “working from home” (before the COVID-19) to the existing profiles, 
which also may lead to problems with divided respondents over the profiles. Because only 
35.3% could be divided into one of the mobility profiles, it was chosen to not use the mobility 
profiles in further analyses.  
 
Distribution working hours per work activity  
Next to the distribution of working hours per location, it was also investigated what the 
distribution of working hours per work activity was. This was done similarly as the 
distribution of working hours per location. Respondents were asked to indicate how much of 
the time per week they spent on work activities where the total of percentage of the four work 
activities was a sum to 100%.  
 
Table 25 Descriptive work-related characteristics: distribution working hours per activity  

Distribution of work activities  Mean  S.D. 
Individual concentrated work 40.74  18.25 
Individual non-concentrated work 23.03  13.38 
Formal communication 24.94  23.96 
Informal communication 11.28  5.99 

 

 

Figure 19 Distribution individual unconcentrated work Figure 17 Distribution individual concentrated work 

Figure 20 Distribution informal communication Figure 18 Distribution formal communication 



 75 

The results (see Table 25, and Figures 17-20) showed that overall most work was spent on 
individual concentrated work (e.g. individual focused work, reading). This is followed by 
formal communication (e.g. collaboration, scheduled appointments, calling). Closely behind 
the time spent on formal work was individual non-concentrated work (e.g. routine work). The 
overall least time was spent on informal communication (e.g. informal unscheduled meetings, 
relaxing, taking a break).  
 
Importance of needs  
In the questionnaire, respondents were asked to indicate the importance (by using a 5-point 
Likert scale) of the need for concentration and the need for communication. It is expected that 
this information would help to understand workplace preferences of respondents.  
The results (see Table 26) confirm that people see both concentration and communication as 
important needs. There were only small differences between concentration (M=2.04, 
SD=0.674) and communication (M=2.14, SD=0.646) measured. When summing up the 
highest two scales (very important and extremely important), the need for communication 
(85.3%) is considered by the respondents as somewhat more important than the need for 
concentration (79.4%). However, both importance levels are high in general (see Figure 21).  
 
Table 26 Descriptive work-related characteristics: importance of concentration and communication  

Characteristic  Sample (N=218) Sample (%) 
Importance of needs: Concentration    
Quite important  45 20.7 
Very important  119 54.6 
Extremely important 54 24.8 
 218 100.0% 
Importance of needs: Communication    
Quite important  32 14.7 
Very important  123 56.4 
Extremely important 63 28.9 
 218 100.0% 
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Figure 21 Distribution of importance of work needs: concentration and communication 
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Travel time to the office  
In the questionnaire, respondents were asked how much time in minutes they spent on 
commuting from home to work. As is shown in Table 27, most respondents (71.6%) spent 
about 16-60 minutes commuting from home to work (M=1.97, SD=0.534). This is in line with 
the Dutch average commuting time of 34.5 minutes (one way) (Lancée, Veenhoven, & 
Burger, 2010). The travel time to the office was less than 15 minutes for 15.6% of the 
respondents, and a small group of respondents (12.8%) spent more than 61 minutes 
commuting from home to the office.  
 
Table 27 Descriptive work-related characteristics: travel time to the office 

Characteristic  Sample (N=218) Sample (%) 
Travel time to the office    
≤ 15 minutes  34 15.6 
16-60 minutes 156 71.6 
≥ 61 minutes 28 12.8 
 218 100.0% 

 
4.2.4 Description of home workplace-related characteristics  

Besides the work-related questions in the questionnaire, there were also some work-related 
questions that were related to the home environment of the respondent. In the following 
sections, the results of these questions are described.  
 
Home workspace setting  
To gain more understanding in workplace preferences, the respondents were asked to indicate 
which description suits their (most used) home workspace best. Table 28 show the 
distribution of the home workspace setting. Within the sample, more than half of the 
respondents (54.6%) had access to a dedicated work room (M=1,7, SD=0.841). 
Approximately 20.6% of the respondents had the authority to use “a dedicated work area but 
not with a separate room”. Almost one out of four respondents (24.8%) work at “non-work 
specific areas in their home (such as a dining table)”. 
 
When comparing the sample with the outcomes of the study from (Leesman, 2021), it can be 
seen that the sample is less equally distributed (The results (χ2(2, 218)=34.775, p=0.000) than 
the distribution in the Leesman (2021) study. Despite that the Leesman survey was distributed 
among more than 22,000 respondents (working in over more than 200 workplaces), it was 
difficult to say anything about the external validity due to the timing of the survey. The results 
from the Leesman (2021) were gathered around the third quarter of 2020. It is possible that 
around this time people did not invest in their workplace at home that much, not knowing that 
this period of working from home would take much longer. Because the questionnaire of this 
study was held in January 2021, people could have invested already more in their home 
workspace. This could be an explanation why the respondents in this study compared to the 
Leesman (2021) study had more access to dedicated workspaces.  
 
Table 28 Descriptive home workplace-related characteristics: home workspace setting  

Characteristic  Sample 
(N=218) 

Sample  
(%) 

(Leesman, 
2021) 

Home workspace setting     
A dedicated work room 119 54.6 35.9 
A dedicated work area (but not a separate room)  45 20.6 34.1 
A non-work specific home location (such as a dining table)  54 24.8 30.0 
 218 100.0% 100.0% 
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Presence of other people   
The question about the presence of other people in the work area shows the extent to which 
the respondents are in the same room with other people while working at home. It is shown in 
Table 29 shows that more than 70% of the respondents have the ability to work in a room 
where there are no other persons present (M=1.3, SD=0.459). The rest of the outcomes were 
combined to a shared workplace, of which 23.4% of the respondents worked in the same 
room with 1 other person. There is a small percentage of the respondents that have 2 other 
people (3.2%) or 3 or more other people (3.2%) being or working in the same room.  
 
Table 29 Descriptive home workplace-related characteristics: presence of other people      

Characteristic  Sample (N=218) Sample (%) 
Presence of other people    
Private workplace 153 70.2 
Shared workplace  65 29.8 
 218 100.0% 

 
Size of the home workspace  
To have a better indication of the home workspace of the respondent, the size of the home 
workspace was taken into account in the questionnaire (see Table 30). Most of the 
respondents (43.1%) indicated that they have a small (<10 m2) home workspace (M=1.79, 
SD=0.785). In addition, 34.4% of the respondents have a workspace that has a medium size 
(10-15m2). Within the sample, 22.5% indicated their home workspace as large (>16m2).  
 
Table 30 Descriptive home workplace-related characteristics: size of the home workspace  

Characteristic  Sample (N=218) Sample (%) 
Size of the home workspace    
Small (<10 m2) 94 43.1 
Medium (10-15 m2) 75 34.4 
Large (>16 m2) 49 22.5 
 218 100.0% 

 
Noise at home 
Respondents were asked to indicate to what extent they found noise levels (overall 
background noise, noise from building devices, and noise from outside the home) disturbing. 
Before analysing, the measurement levels were recoded by adding the highest three levels 
together. So, the measurement levels pretty disturbing, very disturbing, and extremely 
disturbing, were recoded into pretty disturbing. The results are shown in Table 31 and Figure 
22. The overall background noise at home was indicated by most respondents (M=1.9, 
SD=0.696) by not very disturbing. Even 36.2% of the respondents did not find the overall 
background noise level at home not disturbing at all. Despite this, 16.1% of the respondents 
were pretty disturbed by the overall noise. For the noise from building devices at home, most 
respondents (M=1.6, SD=0.631) indicated the noise from building devices as not disturbing at 
all. Only a few respondents (7.8%) indicated the noise as pretty distributing. Regarding the 
noise from outside the home, most respondents (M=1.88, SD=0.730) found the noise not very 
disturbing. 33.5% of the respondents found it even not disturbing at all. In general, the noise 
levels at home were indicated by most of the respondents as not disturbing at all or not very 
disturbing. Noise from outside the home was on average indicated most times as pretty 
disturbing compared with the overall background noise level at home or noise from building 
devices at home.  
 
 



 78 

Table 31 Descriptive home workplace-related characteristics: noise at home 

Characteristic  Sample (N=218) Sample  (%) 
The overall background noise level at home   
Not disturbing at all 79 36.2 
Not very disturbing 104 47.7 
Pretty disturbing 35 16.1 
 218 100.0% 
Noise from building devices at home   
Not disturbing at all 105 48.2 
Not very disturbing 96 44.0 
Pretty disturbing  17 7.8 
 218 100.0% 
Noise from outside the home   
Not disturbing at all 73 33.5 
Not very disturbing 99 45.4 
Pretty disturbing  46 21.1 
 218 100.0% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Furniture (chair) 
Regarding the furniture, in specific the chair that respondents have in their home workspace, 
many respondents (63.3%) have an adjustable office chair at their disposal (M=2.38, 
SD=0.862) (see Table 32). Moreover, 11.5% of the respondents have an office chair that is 
not adjustable and 25.2% has a regular chair at their disposal.  
 
Table 32 Descriptive home workplace-related characteristics: furniture (chair)  

Characteristic  Sample (N=218) Sample  (%) 
Furniture (chair)   
Regular chair  55 25.2 
Office chair, not adjustable  25 11.5 
Office chair, adjustable  138 63.3 
 218 100.0% 
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4.3 Conclusion  
In this chapter, a description of the variables is given, which gives an overview of the total 
sample. This chapter discussed the data description. The collected data consisted of a total 
218 respondents. First, the data was checked for missing values and some variables were 
recoded. After the preparation of the data, a description of the data for each variable was 
given. To check whether the sample was representative, the variables: age, gender and hours 
worked according to contract were compared with the distribution of the organisation. The 
results showed that the sample provided a good representation of the company.  
 
Based on the data of 218 respondents, the sample can be described as following: 
 

• There were more men (58.7%) than women (41.3%); 
• The average age was 39 years old; 
• Most respondents were highly educated (80.3%); 
• Most respondents see themselves as conscientious and not neurotic; 
• There are both introvert as extrovert people; 
• There are both open as more closed people; 
• Most of the respondents were couples with children (48.6%), or couples/singles 

without children (39%); 
• The average tenure was 8 years; 
• Most of the respondents worked at (jr/sr) Consultant/surveyor level (64.7%) or 

administrative-level (20.2%); 
• Most respondents worked on average 37.52 hours a week according to the their 

contract; 
• Respondents spent, on average, most of the time in a workplace in the office (e.g. 

desk) before COVID-19 (62.6%); 
• Respondents spent, on average, most of the time on individual concentrated work 

(40.7%); 
• Both concentration and communication were considered as important needs; 
• The average travel time to the office was 16-60 minutes (71.6%); 
• More than half of the respondents had access to a dedicated work room at home 

(54.6%); 
• Most of the respondents had a private workplace at home (70.2%); 
• Most respondents had a small (<10 m2) workplace (43.1%); 
• Respondents were overall not very disturbed by noises at home or outside the home;  
• Most of the respondents had an adjustable office chair (63.3%).  

 
In the next chapter, the analysis of the preferences of the workplaces is described.  
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5. Results and discussion  

In this chapter, sub-question 5: “What are the most preferred workplace preferences for 
concentrative and communicative work?” and sub-question 6: “Can different segments be 
identified based on workplace preferences, and can these preferences be explained by 
personal, work-related, or home workplace-related characteristics? will be answered.  
 
After preparing and describing the variables, which is described in the previous chapter, the 
stated choice data was prepared and analysed. Before using the data that was gathered through 
the stated choice experiment questions, the data was recoded for further analyses. In this 
chapter, a description of the data preparation of the variables is presented. The Nlogit 
software program (version 6) was used for the parameter estimations to find which attribute 
levels were preferred the most. A Multinomial Logit Model (MNL-model) was used to 
estimate the overall utility of each attribute level among the whole sample and the respective 
preferences for each workplace characteristics. Moreover, the differences in preference for 
each workplace characteristic for each activity-scenario were examined. With the use of the 
Nlogit program, it was also possible to estimate a Latent Class Logit Model (LC-model) to 
find groups, or “latent classes” with similar workspace preferences. Furthermore, the 
identified classes were examined more in detail to find out individual differences between 
classes. These differences were based on the personal data (e.g. personal- and demographical, 
work-related, and home workplace-related characteristics) that was collected through the 
questionnaire. The chapter ends with a discussion that explained the results.   
 

5.1 Data preparation 
Before the model estimation and analyses, the variables were prepared and recoded. For the 
stated choice experiment questions, there were 12 versions to ensure variation in the 
questionnaire. In LimeSurvey, a randomizer was added to make sure that the respondents 
would be facing one of the versions in randomizer order. The workplace preference part of the 
questionnaire with the stated choice experiment resulted in a dataset with 1,944 
records/choices (i.e. nine choice sets x 218 respondents).  
 
To estimate parameters, attribute levels were recoded using indicator variables. This was done 
by using effect coding schemes for the attribute levels in the data, which is shown in Table 
33. Level 1 of an attribute was recoded in 1 and 0, level 3 in 0 and 1, and level 3 in -1 and -1 
as codes. The third level was used as a reference level. For the constant variables, dummy 
coding was used (1 for working at one of the workplace options from the choice set, and 0 for 
working from home). 
 
Table 33 Effect coding scheme 

Attribute level   
Level 1 (0) 1 0 
Level 2 (1) 0 1 
Level 3 (2) -1 -1 

 
Table 34 shows the different workspace attributes and the levels, and how these levels were 
recoded After recoding the attribute levels, the Nlogit program was used for further analyses. 
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Table 34 Attribute levels with effect coding  

 Attributes Attribute level Variable 
name 

Variable 
value 

Variable 
value  

  Quiet A1L1 1 0 
A1 Noise Some unintelligible background 

conversations/sounds 
A1L2 0 1 

  Regular intelligible conversations A1L3 -1 -1 
  Mostly separated/enclosed, you only see 

those sitting next to you 
A2L1 1 0 

A2 Openness Partially separated/enclosed, you see 
some other desks 

A2L2 0 1 

  Especially/notably open, you see many 
other desk 

A2L3 -1 -1 

  13 m2  A3L1 1 0 
A3 Space size 10 m2    A3L2 0 1 
   7 m2  A3L3 -1 -1 
  Calm and lots of empty desks A4L1 1 0 
A4 Crowdedness  Not busy nor calm, some desks are 

occupied  
A4L2 0 1 

  Busy and almost all the desks are 
occupied 

A4L3 -1 -1 

  Abundantly available A5L1 1 0 
A5 Concentration spaces Sufficiently available A5L2 0 1 
  Limitedly available A5L3 -1 -1 
  Abundantly available A6L1 1 0 
A6 Communication 

spaces   
Sufficiently available A6L2 0 1 

  Limitedly available A6L3 -1 -1 
  Near a busy walking route A7L1 1 0 
A7 Positioning desk in 

relation to walking 
routes 

Near a quiet walking route A7L2 0 1 

  Not directly next to a walking route A7L3 -1 -1 
 

5.2 Multinominal logit model  
The Multinomial Logit Model (MNL-model) was used to determine the relative importance of 
each attribute level. First, a MNL model was estimated that gave the overall mean utility for 
each attribute level. This first MNL-model output does not take into account the three 
activity-scenarios given in the stated choice experiment. Therefore, a second MNL-model was 
estimated that estimated the utility (β) for each attribute level per activity-scenario.   
 

5.2.1 Multinomial Logit Model (without activity-scenarios)  
The MNL-model estimated the parameters for each attribute. However, before analysing the 
results from the MNL-model, the statistics of the model were checked to indicate to which 
extent the model performs well and is valid to use in the analyses. Table 35 describes the 
statistics of the MNL-model (without activity-scenarios) and shows a log-likelihood value of -
2582.74088. 
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Table 35 Descriptive statistics Multinomial Logit Model (without activity-scenarios) 

 
 
 
 
 
 
 

 
The McFadden’s Rho-square was estimated and showed a value of ρ2= 0.05. This indicates a 
poor fit which may mean that the model has not properly predicted the observed choices 
indicating that there might be much unobserved heterogeneity between the respondents 
(Kemperman & Timmermans, 2008). However, it is important to mention that no activities-
scenario effects were included in this first MNL-model and that might be the reason for a low-
fit model. Therefore, a MNL-model with activity-scenario effects was estimated and will be 
further explained in section 4.2.3.  
 
Although the MNL-model (without activity-scenarios) is not performing that well, 
conclusions can be made based on the general outcomes of the model. Table 36 presents the 
results of the MNL-model (without activity-scenarios) with the utility for the constant and for 
each attribute level per attribute. A higher β-estimation (β) of the attribute level indicates a 
stronger preference for a workplace condition. A negative β-estimation (β) indicates that the 
level was not preferred. Also, the significance (p) level for each attribute is presented (* p < 
0.10, ** p < 0.05, ***p < 0.01). The utility for the constant variable was recoded into value 1 
for one of the workplace options (workplace A(1), B(1), or C(1)), and value 0 for the 
alternative “working from home” (0). A more positive value for the constant indicates that 
respondents prefer to work at one of the workplace options instead of working from home, 
and a more negative value indicates that respondents prefer working from home more than 
working from one of the workplace options. In the estimated MNL-model (Table 36), the 
constant variable indicates that respondents, in general, rather choose to work from home than 
to choose one of the workplace options from the choice sets. The constant parameter shows 
the overall preference for choosing one of the workplaces from the choice set versus the 
preference for working from home. A more positive value means a higher preference for one 
of the workplaces from the choice set, and a more negative value means an overall higher 
preference for working from home instead of one of the options from the choice set. 
 
Table 36 MNL-model (without activity-scenarios) 

Attribute  Level Estimates (β) Z (t-value) Probability  
Constant   Constant -0.183*** -3.52 0.0004 
 A1L1 Quiet -0.094**  -2.08 0.0377 
Noise A1L2 Some unintelligible 

background 
conversations/sounds  

0.315*** 7.02 0.0000 

  Regular intelligible 
conversations 

-0.221   

 A2L1 Mostly enclosed, you only 
see those sitting next to you 

-0.034  -0.77 0.4402  

Openness A2L2 Partially enclosed, you see 
some other desks 

0.098**   2.21 0.0268 

Statistics MNL-model (without 
activity-scenarios) 

Log-likelihood of the estimated parameters  (LL(β)) -2582.74088 
Log-likelihood of the zero model (LL(0)) -2719.90950 
McFadden Rho-squared  (ρ2) 0.05 
Number of observations  1.962 
Akaike Information Criterion (AIC) 2.648 
Number of parameters 15 
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  Especially open, you see 
many other desk 

-0.063   

 A3L1 13 m2  0.201*** 4.64 0.0000 
Space size A3L2 10 m2    0.002      0.06 0.9508  
   7 m2  -0.205   
 A4L1 Calm and lots of empty desks 0.170*** 3.86 0.0001 
Crowdedness A4L2 Not busy nor calm, some 

desks are occupied 
0.186***  4.26 0.0000 

  Busy and almost all the desks 
are occupied 

-0.356   

 A5L1 Abundantly  0.072 1.61 0.1084 
Concentration 
places 

A5L2 Sufficiently  0.164***  3.7 0.0002 

  Limitedly  -0.236   
 A6L1 Abundantly  0.193***  4.47 0.0000 
Communication 
places 

A6L2 Sufficiently  0.080*     1.83 0.0669 

  Limitedly  -0.272   
 A7L1 Near a busy route 0.212***  4.88 0.0000 
Desk in 
position to 
walking  
routes 

A7L2 Near a quiet route 0.177*** 4.00 0.0001 

  Not directly next to a walking 
route 

-0.389   

*Significance (p= < 0.10, * p < 0.05, **p < 0.01***) 
 
According to Table 36, the results suggest that the most preferred workplace has some 
unintelligible background conversations/sounds near the workplace, is partially enclosed 
where you see some other desks, has a space size of 13 m2, is not busy nor calm where some 
desks are occupied, where there are concentration rooms sufficiently available, and 
communication spaces abundantly available, and which is located near a busy walking route. 
However, important to mention is that this most preferred workplace did not include the 
activity-scenarios effects.  
 
Based on the MNL-model estimations, the relative importance of each attribute was 
calculated. The relative importance was calculated by first taking the range of the parameters 
per attribute, then summing up the ranges of all attributes to get the total variation, and 
subsequently divide the range of each attribute by the total variation to get the percent 
contribution of each attribute. For example, the relative importance of position in relation to 
walking routes is calculated by measuring the range between the highest estimation (β= 0.21) 
and the lowest estimation (β= -0.39) which resulted in 0.60. When calculated all the ranges 
between the highest and lowest estimation, and by summing those the total variation (= 3.11) 
is measured. To calculate the relative importance per attribute the range of the attribute is 
divided by the total variation (0.60 / 3.11=1.86 =19%). Figure 23 shows the relative 
importance for each of the attributes in percentages. 
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It appeared that the position of the desk in relation to the walking routes was considered as the 
most important attribute for choosing a workplace. On the other hand, a bit unexpected, the 
openness of the workplace was considered as least important overall.  
 

5.2.2 Example choice set (with the use of the MNL-model without activity-scenario 
effects) 

Based on the outcomes of the MNL-model, the overall utility and probability for each 
workplace scenario can be calculated. The formulas that are described in section 3.6 were 
used to estimate the overall utility and the probability. Table 37 shows an example of a choice 
set with two random workplaces and one alternative option (working from home). The 
workplaces have both different randomly selected attribute levels. This example of a choice 
set can be made with each hypothetical workplace.  
 
Table 37 Example choice set from MNL-model with two random workplaces 

Attribute Workplace 1 Utility Workplace 2 Utility  Working 
from 
home 

Utility  

Constant  -0.18  -0.18   
Noise Quiet -0.09 Some unintelligible 

background 
conversations/sounds 

0.32 

Openness Partially 
enclosed, you 
see some 
other desks 

0.10 Partially enclosed, 
you see some other 
desks 

0.10 

Space size 10 m2 0.00 13 m2 0.20 
Crowdedness Not busy nor 

calm, some 
desks are 
occupied 

0.19 Not busy nor calm, 
some desks are 
occupied 

0.19 

Concentration 
spaces 

Sufficiently 
available 

0.16 Sufficiently available 0.16 

Communication 
spaces 

Sufficiently 
available 

0.08 Abundantly available 0.19 

Walking routes Near a quiet 
walking route 

0.18 Near a quiet walking 
route  

0.18 

Total Utility   0.43  1.15  0.00 
Probability 
that workplace 
will be chosen 

 27%  55%  18% 

Figure 23 Relative importance of the workplace attributes (without activity-scenario effects) 

5%

13%

13%

15%

17%

17%

19%

0% 5% 10% 15% 20% 25%

Openness

Concentration spaces

Space size

Communication spaces

Noise

Crowdedness

Postion walking routes

Overall workplace preference



 85 

By summing up the utility of each attribute, the total utility was measured. In the example in 
Table 37, workplace 2 (β= 1.15) had the highest total utility, which indicates that the 
workplace 2 was the most preferred workplace. Workplace 1 had a lower total utility 
(β=0.43). The utility of “working from home” had zero utility, because it was used as a 
reference value and coded into 0. When calculating the total utility of working from home, it 
has zero utility because the considerations relating to working from home (the home 
workspace itself) was not included in this study. However, the total utility for probability 
could be measured. It is logical that workplace 2 had the highest probability (55%) to be 
chosen, followed by workplace 1 (27%). In this choice set, the choice to work from home had 
the lowest probability to be chosen (18%). Especially, the attribute level “noise” was 
determined for indicating the height of the utility. A workplace that is quiet had a decreased 
effect on the total utility of the workplace. On the other hand, a workplace with some 
unintelligible background conversations/sounds had an increased effect on the utility of the 
workplace. Thus, the level of noise is decisive for choosing the workplace. In this example, 
no activity-scenario effects were taken into account, but they may have a lot of effect on the 
choice. Therefore, the next section shows the MNL-model with activity-scenario effects.  
 

5.2.3 Multinomial Logit Model (with activity-scenario effects)  
The literature review showed that the workplace preferences for concentrative work and 
communicative work are different. Therefore, three activity-scenarios were created and added 
to the choice sets in the stated choice experiment to get more understanding of these different 
preferences. In total, each respondent was faced with nine choice sets where each question 
was given based on one of the three activity-scenarios (3x3). The respondents were asked to 
have in mind the following for the first activity-scenario: “Imagine that you have a workday 
where you have many (un)planned meetings and relatively little individual (concentrated) 
desk work that day”, for the second activity-scenario: “Imagine that you have a workday 
where you have a similar amount of time spend on (un)planned meetings as individual 
(concentrated) desk work that day”, and for activity-scenario 3: “Imagine that you have a 
workday where you have a few (un)planned meetings and a relatively large amount of 
individual (concentrated) desk work that day”. To make the reading easier, the activity-
scenarios will be called from now on: “communication-scenario”, “50/50-scenario”, and 
“concentration-scenario”.  
 
To take into account the activity-scenario effects, a second MNL-model (with activity-
scenario effects) was estimated. Table 38 shows the descriptive statistics of the MNL-model 
with activity-scenario effects. Regarding the McFadden Rho-squared, it was concluded that 
this model has a better fit with a McFadden Rho-squared of ρ2=0.13. 
 
Table 38 Descriptive statistics Multinomial Logit Model (with context effects) 

Statistics MNL-model with context effects  
Log-likelihood of the estimated parameters  (LL(β)) -2374.42684 
Log-likelihood the zero model (LL(0)) -2719.90950 
McFadden Rho-squared (ρ2) 0.13 
Number of observations  1962 
Akaike Information Criterion (AIC) 2.466 
Number of parameters 45 

 
Regarding the constants, for the communication-scenario (β = 1.050) and for the 50/50-
scenario (β = 0.297) respondents preferred a workplace option from the choice set more 
instead of working from home (see Figure 24). The constant for the concentration-scenario (β 
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= -1.344) showed a negative value which means that respondents preferred to work from 
home rather than working at one of the workplace options from the choice set. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table 39 shows the outcomes of the MNL-model with the utility (β) for the constants for each 
context and the utility for each attribute level per activity-scenario. In addition, Figure 25 the 
distributions of the preferences of the attribute levels per activity-scenario among the 
respondents is shown.  
 
 
Table 39 MNL-model (with activity-scenario effects) 

Attributes Code Levels Estimates for the 
communication-
scenario (β) 

Estimates for the 
50/50-scenario 
(β)   

Estimates for the 
concentration-
scenario (β) 

Constant   Constant 1.050***       0.297***        -1.344***        
 A1L1 Quiet -0.197***        -0.176**        0.150          

Noise A1L2 Some unintelligible 
background 
conversations/sounds  

0.272***        0.507***        0.214**         

  Regular intelligible 
conversations -0.075 -0.330 -0.364 

 A2L1 Mostly enclosed, you 
only see those sitting 
next to you 

-0.088          -0.120 0.055          

Openness A2L2 Partially enclosed, 
you see some other 
desks 

0.139*  0.197**         0.107          

  Especially open, you 
see many other desk -0.051 -0.077 -0.162 

 A3L1 13 m2  0.276***           0.265***        0.112          

Space size A3L2 10 m2    -0.114          0.093          -0.018          

   7 m2  -0.162 -0.357 -0.094 

Figure 24 Differences in preferences for a workplace in the office vs. workplace at home (per activity-scenario) 



 87 

 A4L1 Calm and lots of 
empty desks 

0.184***           0.172**         0.200**         

Crowdedness A4L2 Not busy nor calm, 
some desks are 
occupied 

0.289***          0.076          0.197**         

  Busy and almost all 
the desks are 
occupied 

-0.473 -0.249 -0.398 

 A5L1 Abundantly  0.055          0.017          0.221**         
Concentration 
spaces 

A5L2 Sufficiently  0.162**         0.167**         0.133          

  Limitedly  -0.217 -0.184 -0.354 
 A6L1 Abundantly  0.280***        0.165**         0.133          

Communication 
spaces  

A6L2 Sufficiently  0.135*  0.079          0.095          

  Limitedly  -0.415 -0.244 -0.228 
 A7L1 Near a busy route 0.242***        0.316***        0.098          

Position desk in 
relation to 
walking routes 

A7L2 Near a quiet route 0.121          0.185**         0.211**         

  Not directly next to a 
walking route -0.363 -0.500 -0.309 

*Significance (p= < 0.10, * p < 0.05, **p < 0.01***) 
 
The y-axis gives an indication of the strength of the preference, and the x-axis displayed all 
the attribute levels and also the differences per activity-scenario. If the strength is above zero, 
it means that the attribute level is preferred, and a value below zero indicates the extent to 
which the attribute is not preferred. Some attribute levels did not have a significant effect on 
the workplace preference and were changed to value 0. For example, size did not have any 
effect on the workplace preferences in for all activity-scenarios.  

 Figure 25 Preferences (utility in β)  per attribute per activity-scenario according to the MNL-model 
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Especially for the concentration-scenario, some attribute levels did not influence the choices 
significantly, like the preference for openness, space size, or the availability of 
communication spaces.  
 
For the communication-scenario, the most preferred workplace was a workplace that was not 
busy nor calm where some desks were occupied. Almost as important was having 
communication spaces abundantly available. Another preferred workplace condition was the 
relatively large workspace size of 13 m2 that was preferred. Also, regarding noise, it was 
preferred to have a workplace that had some unintelligible background conversations/sounds. 
Moreover, in the communication-scenario, respondents preferred to have a workplace that 
was located near a busy walking route. Lastly, a workplace that was calm with lots of empty 
desks was preferred. Other workplace conditions that were also preferred, but less, compared 
to the earlier mentioned is a workplace with sufficient concentration places available, and a 
workplace that is partially enclosed, where you see some other desks.  
 
For the 50/50-scenario, the most preferred workplace condition was a workplace with some 
unintelligible background conversations/sounds. Moreover, a workplace that was positioned 
near a busy walking route was also considered as preferred. In addition, a relatively large 
workspace (13 m2) was preferred in the 50/50-scenario. Other workplace conditions that were 
also preferred, but less, was a workplace that was partially enclosed, you see some other desks 
was preferred, a workplace located near a quiet route, a calm workplace with lots of empty 
desks, a workplace with sufficient concentration spaces and communication spaces in 
abundance. The preferences for the communication-scenario and the 50/50-scenario are fairly 
similar for a number of attributes (e.g. a high preference for some unintelligible 
conversations, space size of 13 m2, workplace near a busy walking route).  
 
For the concentration-scenario, the preferences were less strong and different compared to the 
other two activity-scenarios. For the concentration-scenario, respondents found it important 
that there were concentration spaces available in abundance. Here again, a workplace with 
some unintelligible background conversations was preferred. In addition, a workplace that 
was positioned near a quiet walking route was preferred in the concentration-scenario. 
Finally, a workplace that was or calm with lots of empty desks, or not busy nor calm where 
some desks were occupied were both considered as preferred. However, this make sense 
when respondents need to perform concentration work.  
 
There were also workplace conditions that were not preferred at all. A workplace that was not 
directly next to a walking route was not preferred in all activity-scenarios. This workplace 
condition was probably considered as a workplace that was very isolated. Also, a busy 
workplace where almost all surrounding desks are occupied was not preferred in all activity-
scenarios. Contradictory is that a workplace that is quiet was also not preferred in the 
communication-scenario and the 50/50-scenario. Moreover, a workplace with communication 
places limitedly available was also not preferred in the 50/50-scneario, but especially not in 
the communication-scenario. It is also remarkable that there were no specific strong 
preferences for the openness of the office for all activity-scenarios.   
 
 

 shows the relative importance of workplace preferences per activity-scenario. For the 
communication-scenario, the attributes of crowdedness, the availability of communication 
spaces, the position of the desk in relation to the walking routes are relatively the most 
important. For the 50/50-scenario, noise-level, the position of the desk in relation to walking 
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routes, and space size are important attributes. For the concentration-scenario, crowdedness, 
noise-level, the availability of concentration spaces and position of the desk in relation to the 
walking routes are important attributes. However, for the concentration-scenario, the 
communication spaces, the space size, and openness of the workplace are not significantly 
important. Overall, in all activity-scenarios, the position of the desk in relation to walking 
routes, crowdedness and noise were considered as important.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Especially the position of the desk in relation to walking routes showed very high importance. 
In the communication-scenario, respondents prefer a workplace near a busy walking route, 
and in the concentration-scenario the preference for a workplace near a quiet walking route is 
more preferred. In the 50/50-scenario, workplaces near busy or quiet walking routes are both 
preferred. However, a workplace that was not directly next to a walking route was regardless 
of the activity-scenario not preferred at all. In other words, respondents prefer a workplace 
that is located near a walking route.  
 

5.2.4 Example of choice set (with the use of the MNL-model with activity-scenario 
effects) 

To have a better indication of the differences in preferences per activity-scenario, two 
hypothetical workplaces in a choice set were created. The first workplace was more focused 
on attribute levels that might have a positive effect on concentration, and the second 
workplace was more focused on communication stimulating attribute levels. In Table 40, both 
hypothetical workplaces were compared, with also the alternative option (working from 
home). The utility for both workplaces and the alternative (working from home) were 
measured. Also, the total probability of a workplace or alternative being chosen per activity-
scenario was measured (see Table 41). For the communication-scenario, workplace 2, which 
is a communication stimulating workplace, had the highest overall utility and also the highest 
probability (60%) of being chosen. For the 50/50-scenario, workplace 2, once again, had the 
highest overall utility and the highest probability (51%) of being chosen. Workplace 1 had a 
high chance of being preferred (42%) as well. This is probably due to the fact that employees 
on this day have both concentration and communion tasks, so that the preferences between the 

Figure 26 Relative importance of the workplace preference per context 
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two workplaces are more widespread. For the concentration-scenario, the overall utilities and 
probabilities were different compared to the first two activity-scenarios. For the 
concentration-scenario, the probability to prefer to work from home is the highest overall 
(41%). This means that even if the workplace is conditioned with concentration stimulating 
characteristics, working from home is still more preferred than workplace 1.  
 
Table 40 Example scenario from MNL-model with activity-scenario effects with concentration focus profile and 
communication focus profile 

 Hypothetical workplace 1: Concentration 
stimulating workplace 

Hypothetical workplace 2: Communication 
stimulating workplace 

Working from home 

 Utilities Utilities Utilities 
Attribute  Commun

ication-
scenario 
(β) 

50/50-
scenario 
(β)   

Concen
tration-
scenari
o (β) 

 Commun
ication-
scenario 
(β) 

50/50-
scenari
o (β)   

Concen
tration-
scenari
o (β) 

Comm
unicati
on-
scenari
o (β) 

50/5
0-
scen
ario 
(β)   

Conc
entra
tion-
scen
ario 
(β) 

Constant  1.05 0.30 -1.34  1.05 0.30 -1.34    
Noise Quiet -0.20 0.51 0.21 Some 

unintelligible 
background 
conversations
/sounds 

0.27 0.51 0.21 

Openness Mostly 
enclosed, 
you only 
see those 
sitting next 
to you 

-0.09 0.20 0.11 Especially 
open, you see 
many other 
desk 

-0.05 0.20 0.11 

Space size 13 m2 0.28 0.27 0.11 10 m2 -0.11 0.09 -0.02 
Crowdedness Calm and 

lots of 
empty 
desks 

0.18 0.17 0.20 Not busy nor 
calm, some 
desks are 
occupied 

0.29 0.18 0.20 

Concentration 
spaces 

Abundantly 
available  

0.06 0.02 0.21 Sufficiently 
available 

0.16 0.17 0.13 

Communicati
on spaces 

Sufficiently 
available 

0.14 0.08 0.10 Abundantly 
available 

0.28 0.17 0.13 

Walking 
routes 

Near a 
quiet 
walking 
route 

0.12 0.19 0.21 Near a busy 
walking route 

0.24 0.32 0.10 

Total utility per activity-
scenario: 

          

Communication-scenario 1.54    2.13   0.00   
50/50-scenario  1.72    1.92   0.00  
Concentration-scenario   -0.19    -0.48   0.00 
           
Total probability per 
activity-scenario: 

          

Communication-scenario 33%    60%   7%   
50/50-scenario  42%    51%   7%  
Concentration-scenario   34%    25%   41% 

 
Table 41 Results total utility and probability based on the example  

Total utility  Workplace 1 Workplace 2 Working from 
home 

Communication-scenario (β) 1.54 2.13 - 
50/50-scenario (β)   1.72 1.92 - 
Concentration-scenario (β) -0.19 -0.48 - 
    
Total probability that a workplace 
will be chosen 

Workplace 1 Workplace 2 Working from 
home 

Communication-scenario (β) 33% 60% 7% 
50/50-scenario (β)   42% 51% 7% 
Concentration-scenario (β) 34% 25% 41% 
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The MNL-model with activity-scenario effects was used to estimate the overall utility of each 
attribute level per context and the respective preferences for each workplace the workplace 
characteristics. In addition, in the next section a Latent Class Logit Model (LC-model) was 
estimated to find (expected) groups, or “latent classes” that have unique preferences.  
 

5.3 Latent class model 
The Latent class model (LC-model) assumes that individuals are distributed heterogeneously 
with a discrete distribution in a population (Hensher, Rose, & Greene, 2015). The aim of the 
LC-model is to find classes of individuals with similar patterns of parameters. Similar 
parameters represent similar preferences for workplace characteristics.  
 
First, a LC-model with all context and attribute levels was estimated. However, this was not 
possible, probably due to the relatively low number of respondents (N=218) and the high 
number of parameters. Therefore, the MNL-model with activity-scenario effects (see section 
5.2.3, Table 39) was checked whether there were some attribute levels that had similar results 
regardless of the activity-scenario. It was concluded that there were no high differences 
between the preferences for the attribute levels found for openness (A2), space size (A3), 
crowdedness (A4), and position desk in relation to walking routes (A7) between the outcomes 
per activity-scenario. These attributes were assumed to be equally  preferred by the 
respondents across all activity-scenarios, and therefore no activity-scenario effects were taken 
into account for these attributes in the LC-model. The estimation for the attributes: noise 
(A1), the availability of concentration spaces (A5), and the availability of communication 
spaces (A6) showed different utility values per activity-scenario, and were therefore included 
with the activity-scenario effects. To estimate a LC-model, the attributes with and without 
activity-scenario effects were combined into one LC-model (mixed), which resulted in two 
different latent classes. Estimating three or more segments was not possible. The next section 
shows the results of the LC-model (mixed).  
 

5.3.1 Latent Class Logit Model (mix of attributes with and without activity-scenario 
effects) 

Before analysing the results of the LC-model, the descriptive model statistics were checked 
for validation. Table 42 describes the statistics of the LC-model (mixed) and showed a log-
likelihood value of -2207.91492. Based on the value of the Rho-square (ρ2=0.19), it was 
concluded that the model fit is fine.  
 
Table 42 Descriptive statistics Latent Class Model (mixed with and without activity-scenario effects) 

Statistics LC-model (mixed) 
Log-likelihood of the estimated parameters  (LL(β)) -2207.91492 
Log-likelihood of the zero model (LL(0)) -2719.90950 
McFadden Rho-squared (ρ2) 0.19 
Number of observations  1.962 
Akaike Information Criterion (AIC) 2.311 
Number of parameters 59 

 
The LC-model finally distinguished two latent classes with the similar workplace preferences, 
of which 158 respondents (72.5%) had the highest probability with class 1, and the other 60 
respondents (27.5%) had the highest probability with class 2. The main difference between 
the two classes is the constant parameter. This parameter shows the overall preference for one 
of the workplaces from the choice set versus the preference for working from home. A more 
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positive value means a higher preference for one of the workplaces from the choice set, and a 
more negative value means an overall higher preference for working from home instead of 
one of the workplaces from the choice set. When looking at the constant values from class 1 
(for the communication-scenario (β = 4.535), for the 50/50-scenario (β = 2.901) and for the 
concentration-scenario (β = -1.109), it can be concluded that this class has an overall 
preference for a workplace in the office, except in the concentration-scenario. Therefore, class 
1 is from now on indicated as “Office-workers” to make the reading more understandable. 
For class 2, the constant parameters show different outcomes: for the communication-scenario 
(β = -0.625), for the 50/50-scenario (β = -1.689) and for the concentration-scenario (β = -
2.227) the value are all negative (see Figure 27). This means that class 2 has an overall 
preference for working from home in all activity-scenarios. Therefore, class 2 is from now on 
indicated as “Home-workers”.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 27 Preferences for working at the office vs. working from home (per class and per activity-scenario) 

When looking more specific at the estimates for the attribute levels, the utility values are, in 
general, higher for the Office-workers than for the Home-workers (see Table 43). This is 
because the Home-workers class has an overall preference for working from home and 
therefore the estimation for the attribute levels are low. In addition, not all outcomes in Table 
43 were significantly of influence on the workplace preference. For the Office-workers, this 
was the case for the attribute: the availability of communication spaces in the concentration-
scenario. For the Home-workers class, there were more non-significant attributes. In the 
communication-scenario, the attributes noise, openness, space size and the availability of 
concentration spaces did not have an effect. For the 50/50-scenario, the attribute openness, 
space size, and the availability of concentration spaces were not relevant. Lastly, for the 
concentration-scenario, the attributes openness, space size, and the availability of 
concentration and communication spaces did not have influence on the workplace preference.  
Moreover, the attribute levels openness, space size, crowdedness and the position of walking 
routes are not filled in for the activity-scenario in Table 43. This is because the LC-model 
only took into account the attributes that differ from each other regarding the activity-
scenarios.   
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Table 43 Latent Class Logit Model (mixed with and without activity-scenario effects) 

 

*Significance (p= < 0.10, * p < 0.05, **p < 0.01***) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Latent Class 1 (Office-workers) Latent Class 2 (Home-workers) 
Attribute  Level Overall 

(without 
activity-
scenario 
effects) 

Communic
ation-
scenario (β) 

50/50-
scenario (β) 

Concentrat
ion-
scenario (β) 

Overall 
(without 
activity-
scenario 
effects) 

Communic
ation-
scenario (β) 

50/50-
scenario (β) 

Concentra
tion-
scenario 
(β) 

Constant   Constant  4.535***       2.901***        -1.109***         -0.625***       -1.689***     -2.227***       
 A1L1 Quiet  -0.272***       -0.251***        0.231**   -0.039          0.269 -0.059          

Noise A1L2 Some 
unintelligible  

 0.308***       0.553***        0.208**   0.187 0.346*         0.464**        

  Regular 
intelligible 

 -0,037 -0.301 -0.440  -0.148 -0.615 -0.405 

 A2L1 Mostly 
enclosed 

-0.122**                0.065             

Openness A2L2 Partially 
enclosed 

0.136**            0.151             

  Especially 
open -0,014    -0.217    

 A3L1 13 m2  0.324***          -0.035             
Space size A3L2 10 m2    -0.019             0.016             
   7 m2  -0.305    0.019    
 A4L1 Calm  0.119**            0.312***          
Crowded-
ness 

A4L2 Not busy nor 
calm 

0.219***          0.248 **           

  Busy -0.334    -0.560    
 A5L1 Abundantly   0.150     -0.011          0.366***         -0.206       -0.070 -0.066          
Con- 
centration  

A5L2 Sufficiently   0.180*          0.231***        0.085           0.126 0.212 0.194          

  Limitedly   -0.330 -0.220 -0.45  0.081 -0.142 -0,128 
 A6L1 Abundantly   0.412***       0.173**  0.027           -0.118          0.395** 0.265 
Com- 
munication  

A6L2 Sufficiently   0.103          0.066          0.130  0.311 **        0.141  0.071          

  Limitedly   -0.515 -0.238 -0.157  -0.193 -0.536 -0.336 
 A7L1 Near a busy 

walking route 
0.273***          0.176       

Position of 
walking 
routes 

A7L2 Near a quiet 
walking route 

0.174 ***          0.235 **           

  Not directly 
next to a 
walking route 

-0.447    -0.410    

Estimated latent class 
probabilities  

Class 1: 0.692 *** Class 2: 0.307*** 
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Figure 29 (preferences for the Office-workers) and Figure 28 (preferences for the Home-
workers class) show the outcomes of Table 43 in a more visual way.  
 

 
Figure 28 Preferences (utility in β)  per attribute level per activity-scenario for the Home-workers (class 2)  

Figure 29 Preferences (utility in β)  per attribute level per activity-scenario for the Office-workers (class 1) 
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In general, for the Office-workers class and for the Home-workers class there is a significant 
preference for a workplace that has some unintelligible conversations/sounds, but for the 
Office-workers, this preference is stronger. A quiet workplace (noise) is only significantly 
preferred for the Office-workers in the concentration-scenario, but is not preferred in the other 
activity-scenarios. Hearing regular intelligible conversations was not preferred for both 
classes. In general, the Office-workers class has a significant preference for a partially 
enclosed workplace where some other desks were visible and an aversion for a workplace that 
was mostly enclosed. Regarding the space of the workplace, especially Office-workers class a 
significant preference for a large (13 m2) space size, but for the Home-workers class no 
significant preferences were found. A small workplace was not preferable at all for Office-
workers. Concerning the crowdedness of the workplace, differences between classes were 
present. The Office-workers class has a preference for a workplace that is not busy nor calm 
where some desks are occupied or a workplace that is calm with lots of empty desks, but a 
workplace that was busy where almost all surrounding desks are taken was not preferred. For 
the Home-workers class, on the other hand, the crowdedness attribute was much more 
important. A workplace that was calm with lots of empty desks was most preferred. Also, a 
workplace that was not busy nor calm where some desks are occupied was preferred, but a 
workplace that was busy with almost all surrounding desks are taken was not preferred at all. 
Overall, the Home-workers class clearly needs a calmer workplace than the Office-workers 
class. There were varied preferences found for the attribute where the availability of 
concentration spaces was measured. For the Office-workers, the preference for the availability 
for concentration spaces in the concentration-scenario is the highest (preferred abundantly). 
Also, the in the communication-scenario, the availability of concentration spaces is also 
preferred (sufficiently or abundantly). A strong aversion occurred in almost all activity-
scenarios when the concentration spaces were limited available (especially in the 
concentration-scenario). For the Home-workers class, no significant preferences were found 
regarding the availability of concentration spaces in the office. Next to the preference for the 
availability of concentration spaces, also the preference for the availability of communication 
spaces was measured. For the Office-workers, there is a significant preference for a 
workplace with communication spaces abundantly available in the communication-scenario 
and the 50/50-scenario. When these spaces are limitedly available in the communication-
scenario and the 50/50-scenario, the workplace is not preferred. It is striking that the Home-
workers class prefers a workplace where communication spaces are abundantly available for 
the 50/50-scenario, and only sufficiently available in the communication-scenario. It would be 
expected that this would be the other way around. But again this preference for the Home-
workers class is not as strong. The outcomes for the attribute “position workplace in relation 
to the walking route” is remarkable. The Office-workers has the highest preference for a 
workplace that is positioned near a busy walking route. In addition, a workplace that is 
located near a quiet walking route is preferred as well, but less so. For the Home-workers 
class, only a workplace near a quiet walking route is preferred. Remarkable is the especially 
low preference for a workplace that is not directly next to a walking route for both classes. So, 
a workplace that is located isolated is not preferred at all.  
 
The model output from the stated choice experiment was also used to indicate to what extent 
respondents prefer a workplace in the office or to work from home. With the use of the 
utilities from the constant, the extent to which respondents had an overall preference for one 
of the workplaces from the choice set or working from home could be predicted. With the use 
of the formula 4, the probabilities could be calculated. 
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Table 44 shows the differences in probabilities that a workplace will be chosen per activity-
scenario. In the communication-scenario, there is a 74% chance that employees prefer the 
office over working from home. For the 50/50-scenenario, there is a 57% chance that 
employees prefer the office over working from home. In the concentration-scenario, there is a 
79% chance that employees prefer to work from home instead of working in the office. When 
looking more specific to the activity-scenarios and the classes, there are some remarkable 
differences between classes. For the Office-workers class, there was a 99% chance the 
respondents choose a workplace in the office over working from home in the communication-
scenario. For the Home-workers class, this chance was only 34%. Also, in the 50/50-scenario, 
employees in the Office-workers had a 95% chance that they choose the workplace in the 
office over a working from home. Again, for respondents in the Home-workers class, this 
chance was 16%. However, for the concentration-scenario, both classes had the highest 
chance to choose for working from home over a workplace in the office. For the Office-
workers class, this was 75%, and for the Home-workers class, this chance was 90%.  
 
Table 44 Probability for the preference to office vs. home  

Probability preference workplace versus home 
 Probability that a workplace will be chosen 

Multinomial logit model  Workplace Home 
MNL-model basis (low fit model) 45% 55% 
MNL-model with activity-scenario effects:    
   Activity-scenario 1: Communication-scenario 74% 26% 
   Activity-scenario 2: 50/50-scenario 57% 43% 
   Activity-scenario 3: Concentration-scenario 21% 79% 
   
 Probability that a workplace will be chosen 

 Office-workers (class 1) Home-workers (class 2)  
Latent class model Workplace Home Workplace Home 
   Activity-scenario 1: Communication-scenario 99% 1% 34% 66% 
   Activity-scenario 2: 50/50-scenario 95% 5% 16% 84% 
   Activity-scenario 3: Concentration-scenario 25% 75% 10% 90% 
     

 
5.3.2 Example choice set from LC-model (mixed) 

To have a better indication of the differences in preferences per activity-scenario and per 
class, a hypothetical scenario of a choice set with two workplaces were created (see Table 
45). For workplace A, attributes with the highest preference overall for the Office-workers 
class were selected as much as possible. Also, for the Home-workers class, the attributes were 
selected with the highest preference as much as possible, which resulted in workplace B. It is 
expected that respondents in the Office-workers class have a higher probability to choose 
workplace A, and respondents in the Home-workers class rather choose workplace B. The 
two hypothetical workplaces were compared, with also the alternative option (working from 
home) just like in the choice set of the stated choice experiment. Per activity-scenario the 
utility for both workplaces and the alternative were measured and the total probability of a 
workplace being chosen (see Table 46).  
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Table 45 Example of two hypothetical workplaces (A and B) 

Attributes Workplace A Workplace B Working from 
home 

Noise Some unintelligible background 
conversations/sounds 

Some unintelligible background 
conversations/sounds 

 

Openness Partly enclosed, you see some other desks Partly enclosed, you see some other desks 
Space size 13 m2 7 m2 
Crowdedness Not busy nor calm, some desks are occupied Calm and lots of empty desks 
Availability of 
concentration spaces 

Sufficiently available Sufficiently available 

Availability of 
communication spaces 

Abundantly available Abundantly available 

Position desk in relation 
to walking routes 

Near a busy walking route Near a quiet walking route 

    

 
Table 46 Example scenario from LC-model with activity-scenario effects and class differences 

 The Office-workers (class 1)  The Home-workers (class 2) 
Total utility  Workplace A Workplace B Working 

from home 
Workplace A Workplace B Working 

from home 
Communication-scenario (β) 6.39 5.59 - 0.08 0.26 - 
50/50-scenario (β)   4.81 3.98 - -0.20 -0.02 - 
Concentration-scenario (β) 0.16 -0.66 - -0.76 -0.59 - 
       
Probability that a specific 
workplace is chosen   

Workplace A Workplace B Working 
from home 

Workplace A Workplace B Working 
from home 

Communication-scenario (β) 70% 30% 0% 32% 38% 30% 
50/50-scenario (β)   69% 30% 1% 29% 35% 36% 
Concentration-scenario (β) 44% 19% 37% 23% 27% 49% 
       

 
The results in Table 46 show that, as expected, the Office-workers class always prefers 
workplace A over workplace B or the alternative to work from home. However, this 
preference for the Office-workers class is more divided in the concentration-scenario, where 
the probability that respondents prefer to choose to work at home is also high (37%).  
 
For the Home-workers class, only in the communication-scenario the probability is higher for 
workplace B, the workplace with the highest utilities for the Home-workers class, to be 
chosen. In the other two scenarios, the probability that respondents in the Home-workers class 
prefer to work at home is higher than to choose to work at home. Thus, even if the workplace 
has the highest utilities as possible for the Home-workers class, the respondents still have a 
higher chance to choose for working from home.  
 

5.4 Defining the class differences based on respondent characteristics  
The previous section described that the Latent Class Model distinguished two different classes 
with different workplace preferences. In this section, it was investigated whether these 
preferences could be explained by personal- and demographical, work-related, or home 
workplace-related characteristics. For the nominal and ordinal variables, a Chi-square test was 
conducted which indicated if there were significant differences between the Office-workers 
and Home-workers. For the ratio variables, independent samples t-tests were conducted to 
indicate differences between groups. The outcomes of the tests and the explanations are given 
in the following sections.  
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5.4.1 Descriptives of the characteristics of the classes from the LC-model  
In the following sections, the distribution of the personal- and demographical, work-related 
and home workplace-related variables is showed. Table 47 presents the outcomes of the 
intendent sample t-tests, and Table 48 presents the outcomes of the Chi-square tests. Only the 
significant outcomes are shown, but a total overview of all the results from the Chi-square 
tests and independent sample t-tests are shown in Appendix E and F.  
 
Personal- and demographic characteristics 
The difference in gender between the two classes was significant (χ2(2, 218)=14.188, 
p=0.000). In the Office-workers class there were on average more males (66.5%) and in the 
Home-workers class there were on average more females (61.7%). In addition, to check if 
there were differences in age between the two classes, an independent sample t-test was 
conducted and the results showed that there was no significant difference. Also, the recoded 
age groups were checked for significant differences with the use of a Chi-Square test (see 
Table 48). However, again no significant differences were found. To conclude, the classes did 
not significantly differ regarding age.  
 
For the characteristic education level, no significant differences were found (χ2(2, 218)=4.257, 
p=0.119). However, after recoding the education levels into two levels: level 1 (low and 
medium education) and level 2 (high education) significant differences between the classes 
were found (χ2(1, 218)=3.875, p=0.049). On average, there were more highly educated 
respondents among the Office-workers (83.5%) than among the Home-workers (71.7%). 
 
To check whether there were differences in personality between the two classes an 
independent sample t-test was conducted and the results showed that there was no significant 
difference between the classes.  
 
The statistical test for the variable household composition showed that there was a 
significant difference between the classes (χ2(4, 218)=13.082, p=0.011). In more detail, 
significant differences were particularly found for couples, singles, and respondents that live 
with other roommates (χ2(2, 218)=12.199, p=0.002). There are relatively more single 
household in the Home-workers class and more respondents that live with other roommates in 
the Office-workers class. The distribution of couple household is almost the same among the 
classes. There were no significant differences found between respondents with or without 
children (χ2(1, 218)=0.127, p=0.722).However, there are relatively more couples without 
children in the Office-workers class than in the Home-workers class.  
 
Work-related characteristics 
The work-related variables (tenure, position in the organisation, working hours per week, 
distribution of working hours per location/work activity, the importance of needs: 
concentration and communication, and travel time) were also checked to indicate if there were 
differences between classes. To examine if there were significant differences in tenure 
between classes, an independent sample t-test was conducted (see Table 48). The results 
showed no significant differences between the classes.  
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Table 47 Results independent sample t-test for differences between the two classes  

Characteristic Office-workers 
 Mean  

Home-
workers 
Mean  

Results t-test 

Working hours per week  37.98 36.28 t-value= 2.111, p=0.059* 
Distribution of work locations    
Working at a workplace in the office  61.73 65.10 t-value=-0.930, p=0.001*** 
Working from home 6.48 10.80 t-value=-2.285, p=0.003*** 
Distribution of work activities     
Individual concentrated work  40.15 42.30 t-value=-0.778, p=0.006*** 

*Significance (p= < 0.10, * p < 0.05, **p < 0.01***) 
 
Table 48 Results Chi-square tests for differences between the two classes 

Characteristic  Office-workers Home-workers Chi-square test  
 (N) (%) (N) (%) χ2 d.f. Sig. 
Total  158 72.5% 60 27.5%    
Gender     14.188 1 0.000*** 
Male 105 66,5% 23 38.3%    
Female 53 33.5% 37 61.7%    
Level of education (re-category)     3.875 1 0.049** 
Low and medium education 26 16.5 17 28.3    
High education  132 83.5 43 71.7    
Household composition      13.082 4 0.011** 
Couple without children who still live at home 43 27.2 11 18.3    
Couple with children who still live at home 77 48.7 29 48.3    
Single without children who still live at home 16 10.1 15 25.0    
Single with children who still live at home 3 1.9 3 5.0    
Living with roommates 19 12.0 2 3.3    
Household composition (re-category)     12,199 2 0.002*** 
Couple households 120 75.9 40 66.7    
Single households 19 12.0 18 30.0    
Living with other roommates 19 12.0 2 3.3    
Position in the organisation      20.585 4 0.000*** 
Intern/work student  1 0.6 1 1.7    
Administrative-level 21 13.3 23 38.3    
(jr/sr) Consultant/surveyor-level 111 70.3 30 50.0    
Partner/International Partner 10 6.3 0 0.0    
Head/Lead 15 9.5 6 10.0    
Working hours per week (re-category)     5.435 1 0.020** 
Part-time (≤36 hours) 38 24.1 24 40.0    
Full-time (≥ 37 hours) 120 75.9 36 60.0    
Importance of communication (re-category)     7.957 2 0.019** 
Quite important  17 10.8 15 25.0    
Very important  96 60.8 27 45.0    
Extremely important 45 28.5 18 30.0    
Travel time to the office (re-category)     6.312 2 0.043** 
≤15 minutes 30 19.0 4 6.7    
16-60 minutes 111 70.3 45 75.0    
≥ 61 minutes 17 10.8 11 18.3    
The overall background noise level (re-
category) 

    3.662 1 0.056* 

Not (very) disturbing  128 81.0 55 91.7    
Pretty to extremely disturbing 30 19.0 5 8.3    
Noise from outside the home (re-category)     3.000 1 0.083* 
Not (very) disturbing  120 75.9 52 86.7    
Pretty to extremely disturbing 38 24.1 8 13.3    

*Significance (p= < 0.10, * p < 0.05, **p < 0.01***) 
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There were significant differences found between the classes regarding the respondents’ 
position in the organisation (χ2(4,218)=20.585, p=0.000). In the Office-workers class, 
70.3% of the respondents had a job at (jr/sr) Consultant/surveyor-level and in the Home-
workers this was only 50.0%. Relatively more respondents that have a job on the 
administrative level were allocated in the Home-workers class: 39.3% in the Home-workers 
class, and only 13.3% in the Office-workers. Moreover, all the respondents that were at 
Partner/International Partner level belonged to the Office-workers class. On the other hand, 
relatively more respondents on Head/Lead level belonged to the Home-workers class (10.0%) 
than in the Office-workers class (9.5%).  
 
For work-related characteristic working hours per week, significant differences were found 
based on the independent sample t-test. The Office-workers class works more hours according 
to their contract than the Home-workers class. Also, after recoding the levels into part-time 
(≤36 hours) and full-time (≥ 37 hours) significant differences were found (χ2(1,218)=5.435, 
p=0.020). In the Office-workers class, 75.9% of the respondents work full-time, and only 
24.1% of the respondents work part-time. In the Home-workers class this difference was 
smaller, only 60% of the respondents work full-time and 40% of the respondents part-time. 
To conclude, in the Home-workers class work relatively more part-timers than in the Office-
workers class.  
 
Unfortunately, it was not possible to use the distribution of time spent per work location to 
allocate each respondent to one of the mobility profiles. However, with the use of an 
independent sample t-tests, this variable could still provide information about the mean time 
employees spent per location. There were significant differences measured between classes, 
as is shown in Table 47. In general, more time is spent at a workplace in the office (e.g. desk) 
or at home by respondents in the Home-workers than by the Office-workers. An important 
side-note is that the respondent were asked to give an indication of time spent per location 
before the COVID-19 pandemic. So, respondents in the Home-workers worked already more 
at home on average before COVID-19 than respondents in the Office-workers class.  
 
Regarding the distribution of different work activities, only for individual concentrated 
work significant differences between classes were found. In general, respondents in the 
Home-workers class spent more time on individual concentrated work than the Office-
workers class.   
 
For the differences in importance of concentration and concentration between classes a Chi-
square test was conducted. There were no significant differences regarding the importance of 
concentration (χ2(2,218)=1.250, p=0.535). Both classes found concentration important. 
However, there were differences found regarding the importance respondents gave to 
communication (χ2(2,218)=7.957, p=0.019). Relatively, respondents in the Office-workers 
found communication a little more important than respondents in the Home-workers.  
 
Also, there were significant differences found between the classes based on the travel time 
(χ2(2,218)=6.312, p=0.043). Overall, respondents that spent less than 15 minutes of their time 
commuting from home to the office belong more to the Office-workers class (19.0%) than to 
the Home-workers class (6.7%). Moreover, respondents that spent more than 61 minutes were 
more allocated to the Home-workers class (18.3%) than to the Office-workers class (10.8%). 
The respondents that spent 16-60 minutes on commuting were relatively equally divided over 
the classes.  
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Home workplace-related characteristics 
It was also checked whether there were differences between classes found looking at the 
home-related variables (home workspace setting, presence of other people, size of the home 
workspace, the overall background noise, noise from building devices, noise from outside the 
home, and the type of furniture (chair)). The differences were checked with the use of a Chi-
square test (see results in Table 48). There were no significant differences between classes 
found regarding the workspace setting at home of the respondents, the presence of other 
people near the home workspace, the size of the workspace at home, or the furniture (chair) 
respondents have at home. Only for some noise-related variables, after they were recoded in 
two levels (not (very) disturbing (1), and pretty to extremely disturbing (2)), significant 
differences between classes were found. For the overall background noise at home and for 
the noise from outside the home significant (p<0.10) differences were found. There were 
relative more respondents in the Office-workers class that were disturbed by the overall 
background noise at home and the noise from outside the home than in the Home-workers 
class.  On the contrary, when respondents indicated the noise as not (very) distributing they 
belonged more to the Home-workers class.   
 

5.4.2 CHAID tree analyses   
As is discussed in previous section, several characteristics distinguish the different classes. 
However, it is still unclear which characteristics are the most explanatory. Do respondents 
mainly belong to the Home-workers class because they are women, because they have an 
administrative function, or both? Which characteristic explained best to which class a 
respondent belonged? These questions could be answered by using CHAID (Chi-Squared 
Automatic Interaction Detection) analysis. The CHAID, introduced by Kass (1980), is a tree-
based segmentation technique that is proven to be an effective approach for obtaining 
meaningful segments. The CHAID is made by selecting variables that might predict to which 
class the respondent belonged (Magidson & Vermunt, 2005). With the use of a CHAID tree it 
was possible to determine which characteristics were most explanatory for the distribution of 
respondents among the classes. For CHAID, all the personal- and demographic, work-related, 
and home workplace-related variables were selected, to show in the end the most explanatory 
variables which divide the different classes. Figure 30 shows the outcomes of the CHAID 
tree.  
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The results of the CHAID show that in general, the most explanatory variable is gender. 
There are more males in the Office-workers and more females in the Home-workers. Looking 
at the females only, the time that was spent at several locations (e.g. meeting room) in the 
office appeared to be explanatory for the class distribution. When female respondents spent 
less than 10% of their time at several locations in the office, they had more chance of 
belonging to the Home-workers class than the Office-workers class. However, if they spent 

Figure 30 CHAID tree 
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more than 10% of their time at several locations in the office, they had more chance of 
belonging to the Office-workers class.  
 
The CHAID tree showed more explanatory variables for the male respondents. Looking at the 
males, the travel time was also explanatory. The CHAID showed that all the males that had a 
travel time of less than 15 minutes all belonged to the Office-workers class. Of the males who 
had a travel time between 16 and 60 minutes belonged most of them in the Office-workers 
(81.6%). When the travel time increased, also the chance that the male belongs to the Home-
workers increased. Of the males who had a travel time of more than 61 minutes belonged 
63.2% of the males to the Office-workers class.  
 
The male respondents, with a travel time of 16-60 minutes and who considered themselves 
with an open personality had more chance of belonging to the Office-workers class (92.2%, 
N=47). If these male respondents also spent more than 15% of their time outside the office 
(e.g. project visit), the chance was 100% (N=32) that these males belonged to the Office-
workers class. If they spent less than 15 % of their time outside the office, than they still had 
more chance of belonging to the Office-workers (78.9%) than the Home-workers (21.1%).  
 
From the male respondents, with a travel time of 16-60 minutes and who considered 
themselves with a less open personality had relative less chance of belonging to the Office-
workers (66.7%, N=24). In addition, if these males also spent more than 20% of their time on 
individual non-concentrated work, they almost all belonged to the Office-workers (91.7%, 
N=11). When performing non-concentrated work, it probably does not matter that much if 
you get disturbed by the environment in the office. If they spent less than 20% of their time 
on individual non-concentrated work, they had almost the same chance of belonging to the 
Office-workers (54.2%, N=13) or the Home-workers (45.8%, N=11).  
 
The last branch of the CHAID divided the respondents based on the extent to which they 
indicated themselves with the extraversion personality. From the male respondents, with a 
travel time of 16-60 minutes and who considered themselves with an open personality, that 
spent less than 20% of their time on individual non-concentrated, and who indicated 
themselves as more extravert had more chance of belonging to the Office-workers (75.0%, 
N=9). If they indicated themselves as not so extravert, they had more chance of belonging to 
the Home-workers (66.7%, N=8). 
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5.5 Discussion 
Based on the outcomes of the MNL-model and LC-model, in previous sections, it appeared 
that some workplace attributes influence workplace preferences, while others did not show an 
effect. Due to the low fit of the first MNL-model, only the explanations of the outcomes of 
the MNL-model with activity-scenario effects and the LC-model are discussed in the next 
sections. In addition, literature was consulted that may explain the different workplace 
preferences between the two classes. 
 
5.5.1 Average influence of workplace attributes on preferences   
 
Working in the office versus working from home  
For the communication-scenario and the 50/50-scenario, a workplace in the office was more 
preferred than working from home. The office, in general, offers decent opportunities for 
communication. In addition, regular face-to-face interactions ensures that employees can 
work well together, and are involved with each other (Van der Wielen & Taillieu, 1994). It 
stimulates to the development of social relationships and  strengthens team cohesiveness and  
(Diener & Seligman, 2002; Heerwagen, Kampschroer, Powell, & Loftness, 2004; Organ & 
Ryan, 1995; Peterson & Beard, 2004). Moreover, interactions between employees also 
contribute to the increase of knowledge sharing and innovation, which are the main goals of 
organisations these days (Appel-Meulenbroek, 2014; Van der Voordt, 2004). Additionally, 
the effect of having social relationships at work is considered positive for the employees as 
well as for the organisation as a whole (Baron, 1996). Social relationships at work, including 
connections within and between organisations and all the other stakeholders, can result in a 
positive outcome looking at organisations’ performances. These are all benefits that arise 
when employees go to the office and these effects would not be created when people would 
work (mainly) from home.  
 
However, when having a day with a lot of concentrative work, employees prefer to work from 
home instead of working in the office. An often mentioned benefit of working from home is 
the increased productivity and performance due to less distractions from other colleagues 
(Hamersma, De Haas, & Faber, 2020; Van Dyne, Kossek, & Lobel, 2007; Bentley, et al., 
2013; Bloom, Liang, Roberts, & Ying, 2013). In addition, working from home gives 
employees the feeling of being more in control, having a greater autonomy, and more 
flexibility during the work day (Bosua, Kurnia, Gloet, & Mendoza, 2012; Vos & Van der 
Voordt, 2001; Hamersma, De Haas, & Faber, 2020). This helps to combine a social life, 
household chores and/or the care for children (Peters & Batenburg, 2004). Other benefits that 
are mentioned are the absence of travel time and less absenteeism (Hamersma, De Haas, & 
Faber, 2020; Peters & Batenburg, 2004). Also, other studies found similar results of people 
that prefer to work (partly) from home after the COVID-19 pandemic (e.g. Jongen, 
Verstraten, & Zimpelmann, 2021; Oude Hengel, Bouwens, Zoomer, De Vroome, & 
Hooftman, 2021; Aczel, Kovacs, Van der Lippe, & Szaszi, 2021). According to the LISS-
panel (Lifelines Cohort Study) from Centraal Planbureau (Jongen, Verstraten, & 
Zimpelmann, 2021), it is expected that people will work more from home than before 
COVID-19. Moreover, this preference for working from home is expected in all sectors, but 
especially in the public sector (+24%) and financial and business service sector (+23%) 
(Jongen, Verstraten, & Zimpelmann, 2021). Another study, from TNO (Oude Hengel, 
Bouwens, Zoomer, De Vroome, & Hooftman, 2021) showed that one out of three respondents 
wants to work most of the time or fully at the office, while almost one out of four wants to 
work most of the time from home after COVID-19. Thus, there are several studies that show 
that people want to work (partly) from home after COVID-19, and this is in line with the 
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results from the current study. However, still the type of workday (concentration-scenario 
versus communication-scenario) is significantly determined in the choice of the workplace.  
 
Differences in workplace preferences based on the activity-scenarios  
When focusing more on the workplace preference of workplaces in the office, some attributes 
were preferred more than others. In general, the strongest preferences were mainly related to 
the presence or behaviour of other people (e.g. quiet vs. regular conversations, calm vs. busy, 
desk located near a busy or quiet walking route), and less on the physical aspects of the office 
(e.g. openness). However, this is not unexpected, due to the fact the many other studies 
pointed out the importance of noise and crowdedness in the work environment (Haynes, 
Suckley, & Nunnington, 2019; Olsen, 2002). Moreover, there are specific differences seen 
based on the work activity-scenarios. Therefore, the preferences in attributes will be discussed 
per activity-scenario based on the outcomes of the MNL-model with activity-scenario effects 
which represents an average of all respondents in the sample. 
 
Communication-scenario 
For the communication-scenario, the most preferred workplace was a workplace that was 
neither busy nor calm where some desks were occupied. In addition, other preferred 
workplace conditions were a workplace with some unintelligible background 
conversations/sounds and located near a busy walking route. So, it seems that in the 
communication-scenario people prefer an office where other people are around. For the 
communication-scenario, these preferences make sense because people that have a workday 
with a lot of communicative activities come to the office for some planned meetings, but 
might also want to have (unplanned) interaction with colleagues. In addition, these 
preferences are understandable because several studies show that there is a natural need for 
social contact (Lieberman, 2013; Csikszentmihalyi, 1990). This is also reflected in the large 
aversion against a workplace that is not directly located next to a walking route. In other 
words, a workplace that is more isolated in the office is not preferred. This is not only in the 
communication-scenario not preferred, but in all activity-scenarios. The study of Hirst (2011) 
showed that the lack of regular proximity to colleagues could undermine mutual relationships 
and reduce the feeling of teamwork among colleagues. This is why people want to be close 
together and do not want to sit isolated from the rest. Another possible explanation for this is 
that people might have an internal conflict when they choose a more isolated workplace, 
because on the one hand, they want to avoid possible distractions, but on the other hand, they 
fear the social exclusion and missing out on information being shared (Babapour, 2019). In 
addition, a workplace near others or a workplace that can be easily found by other colleagues 
may have a positive effect on employee outcomes (e.g. job satisfaction, team performance) 
(Olsen, 2002). Moreover, hearing other conversations or seeing other people may be an 
opening for a spontaneous conversation (Venetjoki, Kaarlela-Tuomaala, Keskinen, & 
Hongisto, 2006). These spontaneous interactions can lead to several benefits for the 
employees as for the organisation as a whole (e.g. knowledge sharing, innovation, also 
strengthens team cohesiveness, overall satisfaction) (Appel-Meulenbroek, 2014; Heerwagen, 
Kampschroer, Powell, & Loftness, 2004; Buckingham & Coffman, 1999). However, a 
workplace with regular intelligible conversations and which is busy where almost all the 
desks are occupied is not preferred at all, even in the communication-focussed scenario. 
Distraction from conversations that take place in or near the individual workplaces is seen as 
problematic (Olsen, 2002). It makes sense that these conditions are not preferred near the 
workplace. This is really a point where a balance needs to be sought between the pleasant 
feelings of having colleagues around, but on the other hand, not too many people because it 
will cause too much distraction. 
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In addition, for the communication-scenario, the availability of communication spaces in 
abundance was also considered as very preferred. When employees have several meetings 
during the day, it is important that there are communication spaces accessible at any time. 
This preference can also be explained when looking at the need for privacy. Employees need 
to have some degree of speech or conversation privacy in order to have confidential 
conversations in the office (Cavanaugh, Farrell, Hirtle, & Watters, 1962; Anjum, Ashcroft, & 
Paul, 2004). In addition, as is mentioned before, during a workday both planned as unplanned 
interactions take place. Appel-Meulenbroek (2014) found that during the day employees 
spend a total of 45 minutes having unplanned meetings and almost 80% of the unplanned 
meetings took only 15 minutes or less. Most of these interactions occur anywhere within the 
office environment. When enough additional spaces for communication are available, both 
planned interactions as unplanned interactions can take place in spaces for communication. 
This ensures not only more speech privacy, but also decreases the chance of disturbance due 
to interactions around individual workplaces. 
  
Another preferred workplace condition was the relatively large workspace size of 13 m2. This 
is in line with the study from (Olsen, 2002) who concluded that a workspace with enough 
space for work tools was one of the important priorities in the office. Another reason for the 
high preference of this attribute might be explained by the effects of COVID-19. In addition, 
to alleviate the spread of COVID-19, it was advised to keep social distance (physical 
distancing), which meant that there had to be space between people (Richard, 2020). It might 
be possible that people have become used to more personal space, and this might be a 
possible explanation for the preference of a large workplace size, but there are no studies yet 
that can support this theory.  
 
Other workplace conditions that were also important but less compared to the earlier 
mentioned ones, is a workplace with sufficient concentration places available. Employees 
need to have a space where they can work more concentrated, control the access of others, 
and work more privately. In addition, according to neuroscience research, the brain needs 
breaks during the day, for example in between work meetings, to recover (Congdon, Flynn, & 
Redman, 2014). Moreover, there was often a shortage of concentration supportive workplaces 
in the office (Leesman, 2020). This might explain the need for sufficient concentration places 
were employees can isolate themselves from distractions.  
 
Moreover, when looking at the openness of the workplace, people prefer a workplace that is 
partially enclosed, where you see some other desks but this preference was not so strong. A 
workplace that is completely open can cause too much distraction, but a workplace that is 
completely closed makes it harder to make contact with others, and is not desirable.  
 
50/50-scenario 
For the 50/50-scenario, the preferences are fairly similar compared to the communication-
scenario. Although, in this scenario a mix of workplace conditions that are positive for 
concentration as for communication is slightly more preferred. The results for this scenario 
show both a preference for the more concentration stimulating workplace conditions (calm 
workplace, located near a quiet walking route) as for the more communication stimulating 
workplace conditions (some unintelligible background conversations/sounds, near a busy 
walking route). This is logical because in this scenario both concentration work as 
communicative work needs to be performed. For both the communication-scenario as for the 
50/50-scenario, a workplace is preferred with sufficient concentration spaces available and 
abundantly communication spaces available. This makes sense because (Olsen, 2002) 
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mentioned that the ability to do distraction-free solo work and support for meetings and 
undistracted group work were both one of the strongest positive effects on employee’s 
outcomes (individual / team performance and job satisfaction). Therefore, it is understandable 
that respondents find it important to have both concentration and communication spaces 
available in the 50/50-scenario. 
 
Concentration-scenario 
Due to the strong preference for working from home in the concentration-scenario, the 
preferences for the workplace characteristics in the office were less strong. For the 
concentration-scenario, respondents found it most important that there were concentration 
spaces available in abundance. When people need to perform concentrative work, they prefer 
to be able to isolate themselves from possible distractions. A place that both gives acoustic 
and visual privacy increases the ability to work concentrated (Steelcase, 2002).  
Heerwagen, Kampschroer, Powell, & Loftness (2004) mentioned that there are clearly 
benefits to providing individual workspaces that support focused concentration by reducing 
distractions and interruptions. In addition, when having a day with lots of concentration work, 
a workplace that was positioned near a quiet walking route and that was calm with lots of 
empty desks was most preferred. Constant background office noise can have a negative 
impact on people, for example, it can increase headaches and tiredness (Rasila & Jylhä, 
2015). Moreover, it can also lead to frustration and increased stress levels (Seddigh, Berntson, 
Bodin Danielsson, & Westerlund, 2014). There might be people that prefer a totally quiet 
space when they need to do concentrative work, but according to Hongisto (2005), it appears 
that people perform best when speech conversations are absent and only some continuous 
background sound is present. This is confirmed by the current study because there is an 
overall preference for a workplace with some unintelligible background conversations/sounds 
was more preferred than a quiet workplace. However, which sounds or noises are experienced 
in a positive way varies widely per person (Devilee, Maris, & Van Kamp, 2010). Oseland & 
Hodsman (2015) found that there is a difference in extroverts and introverts on the reaction to 
noise, but this will be further discussed in the next section. Nevertheless, the word “noise”  
often has a negative association, but noise or sounds can also be experienced positively.  
For example, Corhan & Gounard (1976) showed that moderate volumes of music may have a 
positive effect on concentration and attention. However, Cassidy & Macdonald (2007) 
showed that the performance on tasks was negatively influenced by background sound (music 
and noise). Continued research should check what sounds in the office are especially effective 
for concentration in the office.  
 
For the concentration-scenario, some attributes (openness, workplace size, and the availability 
of communication spaces) did not affect the workplace choice. However, as mentioned 
before, this is probably due to the high preference for working from home.  
 
5.5.1 LC-model outcomes  
Next to the overall workplace preferences, based on the MNL-model, also a LC-model was 
estimated. This model distinguished two classes based on similar workplace preferences. In 
total 72.5% of the respondents belonged to the Office-workers class and 27.5% to the Home-
workers class. The biggest differences in workplace preferences between two classes were 
that the Home-workers class, which consisted of a relatively higher percentage of females, 
had an overall high preference for working from home independent of the work activity-
scenario. The respondents in the Office-workers class, which mainly consisted of men, had 
only a preference to work from home in the concentration-scenario. They had an overall 
preference to work in a workplace in the office. To get more insight into the differences 
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between classes, a CHAID tree analysis was used which showed the most explanatory 
variables that distinguish the classes. In addition, Chi-square and t-test were conducted for all 
variables to check if there were significant differences between the classes. First the most 
explanatory variables that came out of the CHAID tree analysis were discussed. After, some 
other differences between the classes based on the variables were discussed.  
 
CHAID - gender 
The CHAID tree analysis showed that gender was the most explanatory variable that could 
explain differences between the two classes. The employees, mainly men, in the Office-
workers class, who prefer to work at the office (except in the concentration-scenario), 
probably see the benefits of working from home in the concentration-scenario, but overall 
prefer a workplace in the office. Research on the expectation of working from home after the 
COVID-19 pandemic and the difference between men and women is scarce and sometimes 
contradicting. Barrero, Bloom, & Davis (2021) showed in their study that after COVID-19 
men want to work more from home than women (26% of working days for the male 
respondents versus 18% for the female respondents) even though women value working from 
home as much as men do. In addition, another study showed that men were more satisfied 
with working from home than women, due to that men agreed more than women that working 
from home led to a better combination between family and work (Timmers, Van 
Puyenbroeck, & Emmery, 2020). Other studies showed that women did not experience the 
same positive effects of working from home like men (e.g. (Del Boca, Oggero, Profeta, & 
Rossi, 2020; Deloitte, 2020; André, 2021). It appears that women, in general, feel more 
responsible for caregiving activities (childcare of care for family member) and spent more 
time on household chores than men do (Wheatley, 2012; Del Boca, Oggero, Profeta, & Rossi, 
2020; Deloitte, 2020; Donnelly & Procor-Thomson, 2015). In exceptional situations, like 
COVID-19, the extra care of children or family members that is already falling on women's 
shoulders is even more strengthened, due to reduced access to childcare, schooling or elder 
care facilities. Especially, working women with children aged 0-5 found the work-life balance 
during COVID-19 more difficult (Del Boca, Oggero, Profeta, & Rossi, 2020). Although, in 
contrast to the previous studies, Oude Hengel, Bouwens, Zoomer, De Vroome, & Hooftman 
(2021) showed that people were more productive at home than in the office, and especially 
women were able to get more work done at home. Moreover, Van Veldhoven & Van Geldee 
(2020) showed in their study that knowledge workers, on average, experience more benefits 
of home work than disadvantages, and their sample mainly consisted of women (70%). The 
main benefits that were found in this study were: a better fit with a social life (work-life 
balance), more work efficiently, and more autonomy (Van Veldhoven & Van Gelder, 2020). 
This is in line with other studies that investigated the benefits for women while working from 
home (Van Klaveren, Tijdens, & Wetzels, 2003; Peters, Van den Dulk, & Van der Lippe, 
2009).  These are all possible reasons why women prefer to work from home as the results 
show in the current study. In addition, Begall (2021) mentions that it was expected that the 
division of household chores and the care for children became more equal due to the COVID-
19 pandemic (Dros, 2021). However, Begall (2021) found opposite results and mentioned that 
men and women have started thinking more traditionally. Both women and men indicate that 
women are better at the care of the children (Dros, 2021). Traditionally, women would be 
taking care of the children, while men work in the office. This could be a possible explanation 
why in the current study especially men prefer a workplace in the office over working from 
home. However, further research should examine these differences more closely.  
 
Other reasons why women may prefer working from home more than men might have to do 
with the differences in how men and women experience the office. Kim, Dear, Candido, 
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Zhang, & Arens (2013), for example, showed that differences between gender based on 
workplace satisfaction exists because they found that female office workers are in general less 
satisfied with Indoor Environmental Quality (IEQ) factors than their male counterparts. Now 
that women experience working from home, they might have been more satisfied with the 
overall IEQ factors, because at home they have more control over the environment than in the 
office. In addition, numbers from 2017 shows that men, in general, worked more often at 
home than women (CBS, 2018). This is mainly due to the higher number of women with 
crucial jobs (e.g. healthcare, education) that cannot work from home easily (Yerkes, et al., 
2021). However, the proportion of working women from home has also been growing over 
the last few years (CBS, 2018). Anyhow, the differences in frequency of the number of hours 
worked from home between men and women is becoming smaller.  
 
When focusing more on the workplace attributes, the differences in workplace preferences 
could also be explained by differences in gender. It was shown that the Home-workers class, 
which mainly consisted of women, preferred a calmer workplace. Previous studies showed 
that women, in general, have greater sensitivity for noise (McFadden, 1998; Velle, 1987). It 
appears that only women experience fear and physiologic arousal (e.g. raise in blood pressure, 
accelerated respiration) when they are faced with noise. While men only reacted with surprise 
and reported only subjective arousal (Rhudy & Meagher, 2001). This might be a possible 
explanation why the Home-workers class, which are mainly women, prefers a calmer 
workplace than the respondents in the Office-workers class. In addition, it also appears that 
the workplace size is much more important for the Office-workers class than for the Home-
workers class. This also might be explained by differences in gender. It appears that women 
have smaller zones of personal space and they tolerate closer interpersonal contacts than 
males (Baxter, 1970; Hartnett, Bailey, & Gibson, 1970). Based on this theory, it would be 
logical that the Office-workers class, which consists of mainly men, prefer a larger workplace 
size than females/the Home-workers class.  
 
CHAID – travel time  
In addition, when looking at the men only, a second subdivision was made which was related 
to the travel time to the office, or also called commuting time. This was also an explanatory 
variable that determined the differences between classes. In the results, it is shown that men 
with a high commuting time are more likely to belong to the Home-workers class. The shift to 
work from home, due to COVID-19, brought major benefits for employees who spent a long 
time travelling to the office (Delventhal, Kwon, & Parkhomenko, 2021). So, it makes sense 
that people who spend more time commuting are more likely to belong to the Home-workers 
class.  
 
CHAID – personality  
With the use of the CHAID tree, it was shown that, when looking at men only, personality did 
have an influence on the chance of belonging to the Office-workers class or the Home-
workers class. It appeared that male respondents that considered themselves with an open 
personality were more likely to belong to the Office-workers class than the Home-workers 
class. An explanation could be that people with an open personality may find more new 
experiences in the office instead of at home, and therefore they might prefer the office due to 
increased chance of experiencing new things. In addition, the CHAID tree also explained 
personality differences between classes based on the personality trait “extraversion”. It 
appeared that male respondents that considered themselves as extravert were more likely to 
belong to the Office-workers class. In general, extraverts have the tendency to be social, 
communicative and active (Barrick & Mount, 1991). Moreover, these personalities feel more 
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comfortable and pleasant in the office where more interaction takes place, while introverts 
prefer a workplace with less distractions and will seek for a more private workspace (Wohlers 
& Hertel, 2016). In addition, people with a more introvert personality may experience more 
disturbance from noise and crowdedness (Oseland & Hodsman, 2015; Oseland, 2009). 
Extroverted people perform better in noisy environments compared to introverted people 
(Belojevic, Slepcevic, & Jakovljevic, 2001). The results from the current study are in line 
with these findings, because more extravert males preferred the office more than working 
from home, while the more introvert persons preferred to work at home more.  

CHAID – time spent on individual non-concentrated work 
Moreover, the CHAID tree also made a distinction between men who spent more time on 
individual non-concentrated work. Men who spent more time on individual non-concentrated 
work were more likely to belong to the Office-workers class. An office environment can be a 
pleasant workplace when not very concentrated work needs to be done. However, people who 
spent, on average, more time on individual work are more likely to belong to the Home-
workers class. A possible explanation could be that these people need more concentration 
than others, and this might not always be possible in the office.  

CHAID – time spent in different places in the office and outside the office 
The CHAID had one explanatory variable that only applied to women, which was related to 
the time that was spent in different places in the office. Women who spent less than 10% of 
their time at several locations in the office (e.g. meeting rooms), had a higher chance of 
belonging to the Home-workers class. When a person does not have many meetings during 
the day, it may be easier to work from home. However, when women spend more than 10% of 
their time in different places in the office, there was a higher chance that these women 
belonged to the Office-workers class. The CHAID also showed an explanatory variable for 
men only, which was related to the time spent outside the office (e.g. project visit). Men who 
spent more than 15% of their time outside the office were more likely to belong to the Office-
workers class. These outcomes are in line with the studies who suggested that workplace 
preferences are related to someone’s’ job function or work process (Brill & Weideman, 2001; 
Charles & Veitch, 2002; Sundstrom, Town, Brown, Forman, & Mcgee, 1982; Van der Voordt 
& d'Ancona, 2013). In general, employees who perform administrative tasks work more 
individually than managers who are more in process of arranging things and sitting in 
meetings with other employees. Therefore, it is easier for people who have tasks that are 
desk-related to work from home instead of people who have a lot of meetings during the day. 
Therefore, it is comprehensible that in the Office-workers class there are more people with 
job positions that may require more communication (e.g. jr/sr consultant/surveyor or 
partner/international partner level) compared to the Home-workers class where there are more 
people who have desk-based jobs. The balance between concentration and communication is, 
therefore, different and determined by someone’s function or work process.  

There were also some characteristics that show differences between classes where it is very 
likely that these variables correlate with women in general in this study. This is expected 
because the CHAID tree analysis does not show these variables as explanatory variables. For 
example, in the Home-workers class, there are more people who are lower educated, with 
supportive functions and who work part-time, and in this sample, these are especially women. 
In the Netherlands, women work more often part-time than men do (Van Zwieten, Hesselink, 
& Houtman, 2011), and women still work more often in lower functions than males do 
(Sociaal en Cultureel Planbureau, 2019).  
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Last, some other differences between the classes were noted (e.g. differences in classes 
regarding the household composition), but did not come up as most explanatory variables by 
CHAID. In addition, there were also characteristics that, different from what was expected, 
did not had influence on the workplace preferences. These characteristics are discussed below 
as well. 

Age 
Some studies showed that age would explain workplace preferences (e.g. Joy & Haynes, 
2011; Smid, 2016; Rothe, Lindholm, & Nenonen, 2012). For example, older people tend to be 
more sensitive to auditory distractions (Bodin Danielsson, Bodin, & Wulf, 2015). In 
addition, the younger generation (millennials) tend to give higher priority to collaboration and 
interaction in the work environment (Joy & Haynes, 2011). However, there were also studies 
that showed no differences in workplaces preferences between ages (Hamersma, De Haas, & 
Faber, 2020). The current study did not find a significant difference in workplace preferences 
regarding age either.  

Household composition  
It was expected that there were differences in workplace preferences found between 
respondents with and without children. Due to the fact that children can cause distraction for 
the employee while working from home which may affect their ability to work (Soetman, 
2011). However, no significant differences were found. Also, the effect of having children or 
not did not influence the workplace preferences at home or in the office (Hamersma, De Haas, 
& Faber, 2020). Moreover, singles with children belonged more to the Home-workers class, 
because working from home may have major benefits for them due to the flexibility of 
working time (combining work with the family needs) (Van Der Leyden & Callens, 2015). 
There was no clear reason why singles without children were also included in the Home-
workers class. Any explanations for this should be examined in further studies.  
On the contrary, there were more people that were living with other roommates in the Office-
workers class. This is comprehensible, because these people have to share the space and all 
the other facilities with other roommates and might have a small living space for themselves. 
To also work in this space could be unpleasant, and this can explain why they prefer to go to 
the office instead of working from home. There were also more couples without children 
allocated to the Office-workers class. A possible explanation for this is that the people who 
live with other roommates or the couples without children might be starters. It appeared that 
starters feel uncomfortable not having their own work space; they also work relatively often 
in the bedroom (ING, 2020). This might explain why they prefer to work in the office. 
However, these possible explanations should be further investigated.  
 
Tenure  
It was expected that long-tenure employees would find it more difficult to adapt to working 
from home than employees who worked shorter at the organisation (Fossum, Arvey, Paradise, 
& Robbins, 1986). However, this study does not show any difference between long- or short-
tenured employees. A reason for this could be that the compulsory working from home 
measures from the Dutch Government required long-tenured employees to adapt. Because 
working from home was not a choice anymore but was forced, the long-tenured employees 
had to adjust. As a result, these employees also might experience the positive effects of 
working from home as well. 
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Disturbance by noise at home   
It was expected that someone who has a more comfortable workplace at home would also 
have a higher preference for working from home. However, this variable was not identified as 
being an explanatory variable according to the CHIAD tree. Despite there were significant 
differences found between the two classes, and people who found noise at home disturbing 
were more likely to belong to the Office-workers class. Noise can be seen as the most 
prevalent auditory distraction and is often defined as unwanted sound (Banbury & Berry, 
2005), therefore, it makes sense that these people prefer the office over working from home.   
 
5.6 Conclusion 
The results of the MNL-model with activity-scenarios effects showed that, overall, 
respondents preferred one of the workplaces from the choice set in the communication-
scenario and the 50/50-scenario, but preferred to work from home in the concentration-
scenario. When focussing on the workplace attributes specifically, the strongest preferences, 
in general, were mainly related to the presence or behaviour of other people (e.g. quiet versus 
regular conversations, calm versus busy, desk location near a busy versus quite walking 
route), and less on the physical aspects of the office (e.g. openness). 
 
With this MNL-model (with activity-scenario effects) the fifth sub-question: “What are the 
most preferred workplace preferences for communicative and concentrative work?” could be 
answered. The most preferred workplace preferences for communicative work is a workplace 
that has some unintelligible background conversations/sounds being heard, is partially 
enclosed where you see some other desks, has a space size of 13 m2, is not busy nor calm 
where some desks are occupied, where there are concentration rooms sufficiently available, 
communication spaces abundantly available, and which is located near a busy walking route. 
When having a day with a mix of concentrative and communicative work activities (the 
50/50-scenario), the workplaces preferences were almost the same as for the communicative 
work. However, a calm workplace with lots of empty desks is more preferred than a 
workplace that is not busy nor calm where some desks are occupied. The most preferred 
workplace preferences for concentrative work is a workplace that has some unintelligible 
background conversations/sounds being heard and that is or calm or not busy nor calm. The 
workplace preference in the work environment was less strong due to the overall high 
preference to work from home when having a lot of concentrative work.  
 
With the use of the Nlogit program, it was also possible to estimate a LC-model to find 
groups, or “latent classes” that had similar workplace preferences. This provided the answer 
to sub-question 6: “Can different segments be identified based on workplace preferences, and 
can these preferences be explained by personal, work-related, or home workplace-related 
characteristics?”. The LC-model distinguished two latent classes with the similar workplace 
preferences, of which 158 respondents (72.5%) had the highest probability with the Office-
workers (class 1) due to the overall preference for working in the office, and the other 60 
respondents (27.5%) had the highest probability with the Home-workers (class 2), due to the 
overall preference for working from home.  
 
Table 49 gives an overview of the most and least preferred workplace attribute levels per 
activity-scenario and per class (based on the LC-model). The respondents in the Office-
workers class have, in general, preferences divided over several attributes (e.g. availability of 
communication spaces, noise levels, space size). For the Home-workers, especially the 
attribute crowdedness is very important.  
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Table 49 Most and least preferred attribute levels per activity-scenario per class (based on the LC-model) 

 Office-workers (class 1) Home-workers (class 2) 
Number of 
respondents 

158 (72.5%) 60 (27.5%) 

Activity-scenario 1: Communication-scenario 
Most preferred attribute levels 

 Communication spaces abundantly available Calm and lots of empty desks  
 Space size 13m2 Communication spaces sufficiently available 
 Some unintelligible conversations/sounds Not busy nor calm, some desks are occupied 
 Desk located near a busy walking route Desk located near a quiet walking route 
 Not busy nor calm, some desks are occupied  
   

Least preferred attribute levels 
 Communication spaces limited available  Busy and almost all desks are occupied  
 Desk not directly near a walking route located Desk not directly near a walking route 
 Busy and almost all desks are occupied Communication spaces limited available 
 Space size of 7 m2  
 Quiet workplace  
Activity-scenario 2: 50/50-scenario 

Most preferred attribute levels 
 Some unintelligible conversations/sounds Calm and lots of empty desks 
 Space size of 13m2 Communication abundantly available  
 Desk located near a busy walking route Not busy nor calm, some desks are occupied 
 Concentration spaces sufficiently available  Desk located near a quiet walking route 
 Not busy nor calm, some desks are occupied Some unintelligible conversations/sounds 
   

Least preferred attribute levels 
 Desk not directly near a walking route Busy and almost all desks are occupied 
 Busy and almost all desks are occupied Communication spaces limited available 
 Space size of 7 m2 Desk not directly near a walking route located 
 Regular conversations/sounds  
 Concentration spaces limited available  
Activity-scenario 3: Concentration-scenario 

Most preferred attribute levels 
 Concentration spaces abundantly available Calm and lots of empty desks 
 Space size of 13 m2 Some unintelligible conversations/sounds 
 Desk location near a busy walking route Not busy nor calm, some desks are occupied 
 Not busy nor calm, some desks are occupied Desk located near a quiet walking route 
 Desk location near a quiet walking route  
   

Least preferred attribute levels 
 Desk not directly near a walking route located Busy and almost all desks are occupied 
 Concentration spaces limited available Desk not directly near a walking route located 
 Busy and almost all desks are occupied Regular conversations/sounds 
 Space size 7 m2  

 
Furthermore, after the workplace preferences per class were clear, the classes were examined 
more in detail to find out individual differences between classes. With this information, the 
second part of sub-question 6 could be answered. Different statistical tests (Chi-square tests, 
and Independent Sample T-tests) were elaborated to find significant differences between 
classes. Eventually, it was concluded the respondents in the Office-workers class significantly 
differed from the Home-workers class. Table 50 shows the relative important differences in 
characteristics per class (not in order of most important to least important).  
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Table 50 Important relative differences between classes based on characteristics 

 The Office-workers (class 1) The Home-workers (class 2) 
Gender + More males (66.5%) + More females (61.7%) 
Education level + More highly educated people + More medium and low educated people  
Household composition + More couple households without children and 

people who live with roommates 
+ More singles with and without children  

Position in the organisation + More employees with (jr/sr) 
Consultant/surveyor levels and 
Partner/International Partner levels 

+ More employees with Administrative-levels 

Working hours  
(according to contract) 

+ More employees who work fulltime + More employees who work parttime 

Distribution of time spent at 
location 

 + Spent more time overall at a workplace in the office 
(e.g. desk) 
+ Spent more time overall working from home 
(before COVID-19) 

Distribution of time spent on 
work activities 

 + Spent more time overall on individual concentrated 
work  

Importance of communication + Found communication a little more important    
Travel time  + Travel time of less than 15 minutes to the 

office   
+ Travel time of more than 61 minutes to the office  

Disturbance by noise at home + Found the home workspace more disturbing   

 
With the use of the CHAID tree it was possible to determine which characteristics were most 
explanatory for the distribution of respondents among the classes. The CHAID tree showed 
that the most explanatory variable was gender. There are on average more males in the 
Office-workers class and more females in the Home-workers class. Among women, 
especially the amount of time that was spent in several places in the office was determined to 
which class they belonged. Regarding the males, the CHAID tree showed more explanatory 
variables that determined to which class the respondent belonged. The following variables 
were explanatory for the males only: the travel time, personality traits: extraversion and 
openness, time spent outside the office, and time spent on individual non-concentrated work.  
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6. Conclusion and recommendations    

This final chapter focuses on the main conclusions of this study. In addition, the limitations 
and recommendations are described. Finally, the scientific and practical relevance of this 
study are discussed. 
 

6.1 Main conclusion 
This study focused on investigating workplace preferences of employees in activity-based 
offices when performing concentrative- and communicative work. In general, offices are 
designed to stimulate communication between employees. However, employees also 
experience issues with distractions (e.g. by noise or movement) that affect the ability to work 
concentratedly in the office. Due to the COVID-19 measurements, employees were able to 
experience the possibilities of working from home. Therefore, the aim of this study was to 
provide deeper understanding which workplace characteristics in the office are preferred 
when doing communicative and concentrative work and to gain information about where 
people prefer to do these activities after the COVID-19 pandemic (a workplace in the office 
versus working from home). In addition, this study also tried to find groups with the same 
workplace preferences that could be explained by personal, work-related, or home workplace-
related characteristics. The main question of this research was:  
 
“What are the workplace preferences of employees regarding concentrative and 
communicative work activities, and in what kind of scenario do employees prefer to work at 
home instead of the office?”  
 
To come to this knowledge, a literature study was conducted. In addition, a questionnaire was 
distributed among employees from the organisation Cushman & Wakefield (N=218). Within 
the questionnaire, a stated choice experiment was included which helped to measure the most 
preferred workplace preferences for communicative and concentrative work. Three different 
activity-scenarios were included: a communication-scenario, a 50/50-scenario, and a 
concentration-scenario to measure the difference in preference between activities.  
 
The results showed that when employees have a workday with more communicative work, the 
office is, in general, the most preferred place to work. In other words, there is a 74% chance 
that respondents choose a workplace in the office over a workplace at home. In addition, 
when having a day with both concentrative work and communicative work, there is a 57% 
chance that respondents prefer to work in the office over working from home. However, when 
having a day with a lot of concentrative work, there is a 79% chance that employees prefer 
working from home instead of at a workplace in the office. To conclude, there is an overall 
preference for a workplace in the office, except when having a day with a lot of concentrative 
work, because then the home workplace is more preferred. When looking more specific at the 
workplace preferences, there are differences in preferences based on the work activity. In 
general, the strongest preferences were mainly related to the presence or behaviour of other 
people (e.g. quiet vs. regular conversations, calm vs. busy, desk located near a busy vs. quiet 
walking route), and less on the physical aspects of the office (e.g. openness). The preferences 
for the communication-scenario and the 50/50-scenario were very similar. For the 
communication scenario, employees prefer an office that is not busy nor calm, and that also 
has some unintelligible background conversations/sounds being heard. An office with a lot of 
space for communicative work activities, and enough space per workplace is preferred. In 
addition, a workplace where employees are located near others is preferred, which may be due 
to the natural need for social contact. When having a day with both communicative and 
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concentrative work, the workplace conditions that are focussed on stimulating concentration 
(e.g. calm workplace with lots of empty desks, sufficient concentration spaces available) were 
a little more important. For concentrative work, working from home has the highest 
preference. However, when concentrative work needs to be performed in the office, a 
workplace that is calmer is clearly preferred.  
 
The Latent Class Model (LC-model) helped distinguish two classes based on workplace 
preferences. Approximately 72.5% belonged to class 1, and were indicated as the Office-
workers, due to the overall preference for working at the office (except in the concentration-
scenario). The other 27.5% belonged to class 2 and were indicated as the Home-workers class 
due to the overall preference for working from home (in all activity-scenarios). When looking 
more specific to the preferences in workplace attributes, the most important difference is that 
the Office-workers class prefers a lively office (not busy nor calm where some desks are 
occupied, with some unintelligible background conversations/sounds, located near a busy 
walking route), while the Home-workers class has an overall higher preference for a calmer 
workspace (calm and lots of empty desks, located near a quiet walking route).  
 
In addition, based on the personal- and demographical, work-related, and home workplace-
related characteristics the relative differences in workplace preferences could be explained.  
Eventually, significant differences were found in the classes based on the following 
characteristics: gender, education level, household composition, position in the organisation, 
working hours, distribution of time spent at work location/work activities, importance of 
communication, travel time, and the disturbance by noise at home. Moreover, the CHAID tree 
showed that the most explanatory variable for the difference between classes was gender. 
Moreover, among women, especially the amount of time that was spent in several places in 
the office was determined to which class they belonged. Regarding the males, the CHAID tree 
showed more explanatory variables that determined to which class the respondent belonged. 
The following variables were explanatory for the males only: the travel time, personality 
traits: extraversion and openness, time spent outside the office, and time spent on individual 
non-concentrated work.  
 

6.2 Limitations and recommendations  
This study focussed on physical workplace characteristics that influenced both concentrative 
and communicative work. However, there are many more aspects that affect either 
concentration (e.g. daylight, temperature, or personal circumstances) or communication (e.g. 
cultures, hierarchical organisation, or (unwritten) rules of conduct). For example, in some 
organisations, working from home is seen as not “real” work (Van Meel, 2000). People may 
feel the pressure to choose working in the office over working from home. Further research 
should investigate both concentrative as communication activities more detail for optimal 
support.  
 
The sample size of this study was not considerably large (N=218), and included only 
respondents from one organisation. Therefore, in further research, a larger sample would be 
recommended, and it would be interesting to find if there are differences in results between 
organisations. Furthermore, this study identified some aspects of the home workplace (e.g. 
size, furniture) to explain workplace preferences, but did not measure how satisfied 
employees were with their home workplace. Future studies should not only identify the home 
workplace based on, for example, home workspace size, but also measure the extent to which 
the employees are satisfied with their home workplace. This would be better explaining the 
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workplace preferences, and specifically when employees prefer the home workplace over a 
workplace in the office. 
 
In addition, 65 respondents only opened the questionnaire but did not proceed. This might 
have to do with the relatively long expected length of the questionnaire (approximately 15 
minutes), which did not make them start the questionnaire at all. In addition, 56 respondents 
filled in the questionnaire partially but did not come to the end. Some of them did not come 
further than the personal- and work-related questions and stopped at the point where the 
questions about the workplace preferences started. The number of questions on that page may 
have led to the rejection of the questionnaire. Moreover, a number of respondents gave some 
comments about the last part of the questionnaire, the stated choice part  that they found: “the 
scenarios too hypothetical”, “hard to choose between the different workplaces because the 
workplaces are much alike” or “confusing due to the many presented variables”. Or 
sometimes the Dutch word “thuiswerken” (working from home) did not fit well on the page 
and, therefore, this was presented unattractively according to the respondent. These aspects 
might have influenced the results. 
 
This study showed that from the sample, almost 30% of the respondents had a strong 
preference for working from home in the future. This could have major consequences for the 
office. However, the state choice experiment method provides respondents choices based on 
hypothetical situations and it remains unclear whether people would make the same choices in 
real life. Nevertheless, studies in other fields (e.g. travel behaviour) show that the choices 
made in the stated choice experiment studies were reasonably accurate compared with the 
actual preferences (Wardmam, 1988; Levin, Louviere, Schepanski, & Norman, 1983). It is 
suggested to investigate the preferences of this class in more detail to understand how these 
people can be supported optimally (both in the office or at home) before major adjustments to 
the office are made.  
 
Three activity-scenarios (communication-scenario, 50/50-scenario, and concentration-
scenario) were distinguished in this study. However, future research may investigate the 
concentration activities and communication activities more in detail. For example, there are 
many different work activities which require concentration (individual concentrated work, 
collaborative work, concentration during reading, concentration during writing). This 
distinction is not made in this study, and is, therefore, recommended in future research. In 
addition, knowledge can be shared through interactions (meetings and documented 
information exchange) and through collaboration (informally work together, share ideas, 
information or resources), but no distinction was made between these two forms of 
communication. For example, it may be that having team meetings is preferred to be executed 
from home, while working together intensively is preferred to be executed in the office. The 
differences in preferences for these more forms of communication and concentration should 
be further examined.  
 
Another important aspect to mention is that this study was conducted during the COVID-19 
lockdown, in which employees were not allowed to work in the office. Therefore, employees 
worked already from home for a while during the spread of the questionnaire, which might 
affected the employees’ workplace preferences. For example, employees who miss face-to-
face contact with colleagues in the office might forget the negative effects, like distractions 
from noise in the office. Therefore, it is unclear whether people without COVID-19 
restrictions would still make the same choices as they did during the COVID-19 restrictions. 
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Future research should investigate if people still prefer to work some hours per week from 
home when there are no more COVID-19 restrictions.  
 

6.3 Scientific relevance   
Research about workplace preferences that focuses especially on concentration and 
communication activities is scarce. Previous research has focused on measuring concentration 
and communication separately, or used concentration and communication as measurements to 
indicate satisfaction or productivity levels of employees (Van der Voordt, 2004; De Been & 
Beijer, 2014; Brunia, De Been, & Van der Voordt, 2016; De Been, Beijer, & Den Hollander, 
2015). However, deeper understanding of the different, and sometimes contradictory, physical 
characteristics in the office that satisfy the need for concentration as well as the need for 
communication is rare. Therefore, this study contributed to a better understanding of the 
differences between communication supportive workplace characteristics and concentration 
supportive workplace characteristics. Moreover, knowledge was added to existing literature 
about individual differences in workplace preferences. There are clearly differences between 
men and women in workplace preferences, but the type of work (e.g. work more individual 
versus interactive, spent more time in meetings versus at the desk) appeared to be very 
determining as well. In addition, the combination of adding the office versus working at home 
aspect, due to the COVID-19 pandemic, is unique. So far, few studies have examined 
workplace preferences and asked which choices employees would make if there were no more 
COVID-19 measurements.  
 

6.4 Practical relevance 
The results clearly show that employees prefer to work from home during a workday with a 
lot of individual concentrative work. Apparently, the home workplace fulfils the need for 
concentrated work best for many employees. Because there is a need to work from home (on 
certain work days), it is important for organisations to make clear agreements with employees 
to ensure a good balance between working from home and working at the office. This will 
allow employees to benefit from both the positive effects of working from home (e.g. 
increased productivity, more flexibility) as of working in the office (e.g. knowledge sharing, 
strengthening collaborative relationships).  
 
The availability of communication spaces was considered as very important. Because people 
are mainly coming to the office for communicative work, there must be enough space for 
these activities. Moreover, a relatively large workplace size was also preferred. Providing the 
office with enough places for communicative work and offering large individual workplaces 
could be a win-win situation, because if there are enough communication spaces and large 
individual workplaces, interactions might take place less in the proximity of other workplaces 
which prevent possible distractions. Moreover, this can reduce the feeling of crowdedness, 
which was not preferred at all. Especially, the Home-workers class may feel more satisfied 
when working in such an office.  
 
Moreover, a large proportion of respondents appears to prefer to do their concentrative work 
at home. However, there is still a group of employees who prefer to do both concentrative as 
communicative work in the office. In addition, there are also employees who need more 
private space or places where they can recover in between meetings. For these people, there 
must be enough workplaces where concentrative work can be executed, or which can be used 
for breaks. Since there was often a shortage of concentration supportive workplaces in the 
office, it is necessary to further examine what this means for the supply of concentration 
places in the office in the future. 
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Corporate Real Estate Managers (CREM) can use the information from this study to get more 
insight in which work activities employees prefer to do where, and which considerations the 
employees make when choosing to work in the office versus to work from home. Moreover, 
this study helps to understand how the environment can be designed in the way that the 
concentration and communication activities can be supported in the office. In addition, there 
is a better understanding of how the office must look like to attract people to come work in 
the office. Because employees who spend a lot of time working from home cannot benefit 
from the positive effects the office can offer. Moreover, with this knowledge CREM are better 
informed of how to establish the office per type of person. This will benefit not only the 
employees directly but can also increase the business performances in an indirect way.  
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APPENDIX 

Appendix A Questionnaire in Dutch  

 
 

Persoonlijke- en demografische vragen  
 Variabelen  Vraag Meetniveau Vraagtypen en items 
DEMO01 Leeftijd  Wat is uw geboortejaar? Ratio  Schaal: 

… (geboortejaar) 
DEMO02 Geslacht   Wat is uw geslacht?  Nominaal  Multiple choice (3):  

1 = Man 
2 = Vrouw 
3 = Anders 

DEMO03 Opleidingsniveau  Wat is uw hoogst behaalde diploma? Ordinaal  Multiple choice (7): 
1 = Basisonderwijs / lagere school  
2 = Voorbereidend middelbaar 
beroepsonderwijs (v(m)bo, lts, lbo, 
huishoudschool)  
3= Middelbaar algemeen voortgezet 
onderwijs (mavo, (m)ulo) 
4= Hoger algemeen en voorbereidend 
wetenschappelijk onderwijs (havo, 
vwo, hbs) 
5= Middelbaar beroepsonderwijs (mbo, 
mts) 
6= Hoger beroepsonderwijs (hbo, pabo, 
hts, heao) 
7= Wetenschappelijk onderwijs 
(universiteit, gepromoveerd) 

DEMO04 Persoonlijkheid   Hieronder zijn een aantal 
persoonlijkheidskenmerken 
weergegeven die wel al dan niet op u van 
toepassing zijn. Beoordeel steeds in 
hoeverre de eigenschappen op u van 
toepassing zijn. 

Ik zie mijzelf als iemand die..:  

1. … gereserveerd is 
2. … te vertrouwen is 
3. … de neiging heeft om lui te 

zijn   
4. …ontspannen is, goed kan 

omgaan met stress  
5. … weinig artistieke interesses 

heeft 
6. …extravert, sociaal is 
7. …de neiging heeft om de fout 

bij een ander te leggen  
8. … grondig te werk gaat 
9. … makkelijk nerveus wordt 
10. … een levendige fantasie heeft 

Ordinaal Schaal (7): 
1 = Helemaal mee oneens 
2 = Mee oneens  
3 = Een beetje mee oneens  
4 = Niet mee oneens / niet mee eens  
5 = Een beetje mee eens 
6 = Mee eens 
7 = Helemaal mee eens  
 

DEMO05 
 
 
 
 

Samenstelling 
huishouden  

Wat is de samenstelling van uw 
huishouden?   

Nominaal  Multiple choice (6): 
1= Koppel zonder thuiswonende 
kinderen  
2= Koppel met thuiswonende kinderen  
3= Alleenstaand zonder thuiswonende 
kinderen  
4= Alleenstaand met thuiswonende 
kinderen  
5= Samenwonend met huisgenoten  
6= Anders, namelijk… 
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Werk-gerelateerde vragen  
 Variabelen  Vraag Meetniveau Vraagtypen en items 
WORK01 Jaren werkzaam bij 

bedrijf 
Hoeveel jaar bent u al werkzaam bij dit 
bedrijf?  

Ratio  Open vraag (schaal): 
… aantal jaar werkzaam bij bedrijf 

WOKR02 Positie binnen het 
bedrijf  

 

Welke van de volgende posities past het 
beste bij uw positie in het bedrijf? 

 

Nominaal  
 
 
 
 
 
 

Multiple choice (6): 
1 = Stagiair/werkstudent 
2 = Administrative-level 
3 = (jr/sr) Consultant/surveyor-level 
4 = Partner/International Partner 
5 = Head/Lead 
6 = Anders, namelijk… 

WORK03 Werkuren per week 
(op dit moment) 

Hoeveel uur per week werkt u gemiddeld 
volgens uw contract?  

Schaal    Open vraag (schaal): 
… uur per week  

WORK04 Werkuren verdeling 
per locatie (voor 
COVID-19) 

Geef aan hoeveel procent van de tijd per 
week u werkzaam was op de volgende 
locaties voor de COVID-19 pandemie 
begon:  
 

Ratio Open vragen (4):   
…werkzaam op de werkplek in het 
kantoor (bijv. bureau) 
…werkzaam op verschillende plekken 
in het kantoor (bijv. vergaderkamer) 
…werkzaam buiten het kantoor (bijv. 
projectbezoek of klantbezoek)  
… werkzaam vanuit huis  

(totaal 100% zijn) 

WORK05 Werkuren verdeling 
per werk activiteit  
(voor COVID-19) 

Geef aan hoeveel procent van de tijd per 
week u werkzaam was aan de volgende 
werkactiviteiten voor de COVID-19 
pandemie begon:  

 

Ratio Open vragen (4): 
…Individueel geconcentreerd werk 
(bijv. individueel gefocust werk, lezen)  
… Individueel niet-geconcentreerd werk 
(bijv. routine werk) 
… Formele communicatie (bijv. 
samenwerken, geplande afspraken, 
telefoneren) 
… Informele communicatie (bijv. 
informele ongeplande ontmoetingen, 
relaxen, een pauze nemen)  

(totaal 100% zijn) 
WORK06 Belang van behoeften 

m.b.t. werk  
 

Hoe belangrijk vindt u de genoemde 
behoeften in uw werk in het algemeen? 
 

• Concentratie 
• Communicatie  

Ordinaal Schaal (5): 
1 = Helemaal niet belangrijk  
2 = Niet erg belangrijk 
3 = Redelijk belangrijk 
4 = Zeer belangrijk 
5 = Uitermate belangrijk  

WORK07 Reistijd naar kantoor  
 

Hoe lang bent u gemiddeld onderweg naar 
kantoor? 

Ratio Multiple choice (5): 
1=5 minuten of minder  
2=6-15 minuten 
3=16-30 minuten 
4=31-60 minuten 
5=61 minuten of meer  
  



 136 

 

 

 

 

  

Thuiswerk situatie vragen  
 Variabelen  Vraag Meetniveau Vraagtypen en items 
HOME01 Thuiswerk omgeving Welke omschrijving past het beste bij uw 

(meest gebruikte) thuiswerkplek?  
 
Ik heb beschikking over:  

Ordinaal   Multiple choice (3):  
1 = Een afgesloten werkkamer 
2 = Een werkplek, maar niet een aparte 
kamer 
3 = Een niet-werk specifieke werkplek 
(zoals werken aan de eettafel)   
 

HOME02 Aanwezigheid andere 
personen 

Met hoeveel andere personen bent u 
gemiddeld in dezelfde kamer als u thuis 
werkt?  
 

 
Nominaal  
 
 

Multiple choice (4):  
1 = Niemand, ik heb een privé 
werkplek thuis 
2 = 1 ander persoon 
3 = 2 andere personen 
4= 3 of meer andere personen  

HOME03 Grootte van de 
werkruimte 

Hoe groot is uw ruimte die thuis 
beschikbaar heeft voor werk en opslag?  

 Multiple choice (3):  
1 = Klein (<10 m2) 
2 = Middelmatig (10-15 m2) 
3 = Groot (>16 m2) 

HOME04 Geluid in en rondom 
de thuiswerkplek  

In hoeverre vindt u geluid op uw 
thuiswerkplek storend:  
 

• Algemeen achtergrond geluid 
• Geluid van huis/gebouw 

installaties (bijv. ventilatie, 
computer, koelkast)  

• Geluid van buiten het huis (bij. 
Buren)   

 Multiple choice (5):  
1 = Helemaal niet storend 
2= Niet erg storend 
3= Redelijk storend 
4= Zeer storend 
5= Uitermate storend   
 

HOME05 Thuiswerk faciliteiten   Op wat voor soort stoel werkt u thuis het 
meest?  
 

 Multiple choice (3):  
1 = Normale stoel  
2 = Bureaustoel, niet verstelbaar 
3 = Bureaustoel, verstelbaar  
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Appendix B Questionnaire in English  
 

Personal and demographic questions   
 Variables  Question Level of 

measuremen
t 

Item(s) 

DEMO01 Age  What is your year of birth? Ratio  Scale: 
… (year of birth) 

DEMO02 Gender   What is your gender? Nominal  Multiple choice (3):  
1 = Male 
2 = Female 
3 = Other  

DEMO03 Education level  What is the highest degree or level of 
education you have completed?  

Ordinal   
 
 
 
 
 
 
 
 

Multiple choice (7): 
1= Primary school 
2= Preparatory secondary vocational education 
(v(m)bo, lts, lbo, housekeeping school) 
3= Secondary general secondary education 
(Mavo, (m)ulo) 
4= Higher general and preparatory scientific 
education (havo, vwo, hbs) 
5= High vocational education (mbo, mts) 
6= Higher education (hbo, pabo, hts, heao) 
7= Scientific education (university, promoted) 

DEMO04 Personality Below are some personality characteristics 
shown. Evaluate the extent to which the 
properties apply to you.  
 
I see myself as someone who…:   
 

1. …is reserved  
2. …is generally trusting 
3. …tends to be lazy  
4. …is relaxed, handles stress well 
5. …has few artistic interests 
6. …is outgoing, sociable 
7. …tends to find fault with others 
8. …does a thorough job 
9. …gets nervous easily  
10. …has an active imagination 

Ordinal Scale  (7): 
1 = Strongly agree 
2= Moderately agree 
3= Agree a little 
4= Neither agree or disagree 
5= Disagree a little 
6= Moderately disagree 
7= Strongly disagree  
  

DEMO05 Household 
composition 

What is your household composition? Nominal Multiple choice (6): 
1= Couple without children who still live at home 
2= Couple with children who still live at home 
3= Single without children who still live at home 
4= Single with children who still live at home 
5= Living with roommates 
6= Otherwise, namely… 

 
 

Work-related questions   
 Variables  Question Level of 

measurement 
Item(s) 

WORK01  Tenure in the office  How long have you been working at this 
company? 

Ratio  Open (scale): 
… number of years  

WORK02 Position in 
organisation 
 

Which of the following most closely 
matches your current position within the 
organisation?  
 

Nominal  
 
 
 
 
 
 

Multiple choice (6): 
1 = Intern/workstudent  
2 = Administrative-level 
3 = (jr/sr) Consultant/surveyor-level 
4 = Partner/International Partner 
5 = Head/Lead 
6 = Otherwise, namely…  

WORK03 Working hours per 
week (at this 
moment) 
 

How many hours a week do you work on 
average? 
 
  

Scale    Open (scale): 
… hours a week  

WORK04 Distribution 
working hours per 
location (before 
COVID-19) 

Indicate how much time per week you 
were working in the following locations 
for COVID-19 pandemic began: 

Ratio Open question (4):   
…working at a workplace in the office (e.g. desk) 
…working at several places in the office (e.g. 
conference room) 
…working outside the office (e.g. project visit or 
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customer visit) 
… working from home 

(must be 100% in total) 
WORK05 Distribution 

working hours per 
work activity 
(before COVID-19) 

Indicate how much time per week you 
were working on the following work 
activities for the COVID-19 pandemic 
began: 

Ratio Open question (5): 
…individually concentrated work (e.g. individual 
focused work, reading) 
… individually non-concentrated work (e.g. 
routine work) 
… formal communication (e.g. collaboration, 
scheduled appointments, calling) 
… informal communication (e.g. informal 
unscheduled meetings, relaxing, taking a break) 
 
(must be 100% in total) 

WORK06 Importance of work 
needs   
 

How important do you consider these 
needs in your work in general? 
 

• Concentration 
• Communication 

 

Ordinal Multiple choice (5): 
1 = Not important at all   
2 = Not very important  
3 = Quite important 
4 = Very important  
5 = Extremely important  

WORK07 Travel time to office 
 

How much time do you spend travelling to 
the office on average? 

Ordinal  Multiple choice (5): 
1=5 minutes or less   
2=6-15 minutes 
3=16-30 minutes 
4=31-60 minutes 
5=61 minutes or more   

 
Home work questions   
 Variables  Question Level of 

measurement 
Item(s) 

HOME01 Home workspace 
setting  

What description suits your (most used) 
home workplace best? 
 
I have the authority to… 

Nominal    Multiple choice (3):  
1 = A dedicated work room 
2 = A dedicated work area (but not a separate 
room)  
3 = A non-work specific home location (such as a 
dining table)  
 

HOME02 Presence of other 
people 

With how many other people are you in 
the same room while you are working? 
 
 
 
 

Ordinal  Multiple choice (4):  
1 = Nobody, I have a private workplace at home 
2 = 1 other person 
3 = 2 other people 
4= 3 or more other people 

HOME03 Size of the 
workspace 

How large is your space available at home 
for work and storage?  

Ordinal Multiple choice (3):  
1 = Small (<10 m2) 
2 = Medium (10-15 m2) 
3 = Large (>16 m2) 
 

HOME04 Noise at home To what extent do you find noise at your 
home disturbing. Indicate the extent for 
the following components: 

• The overall background noise 
level 

• Noise from building devices 
(e.g. ventilation, computer, 
refrigerator) 

• Noise from outside the home 
(e.g. neighbours) 

Ordinal  Scale (5):  
1 = Not disturbing at all  
2=  Not very disturbing  
3= Pretty disturbing  
4= Very disturbing  
5= Extremely disturbing 

HOME05 Furniture (chair) What kind of chair do you work at home 
most? 

 Multiple choice (3):  
1 = Regular chair  
2 = Office chair, not adjustable  
3 = Office chair, adjustable  
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Appendix C Description of recoded variables  
 
Year of birth was transformed to age in years. Because the questionnaire was online in the 
beginning of January 2021, it was expected that most respondents did not have the age that 
they will become in 2021. Therefore, 2020 was used as the basis year. After transforming year 
of birth into age, the age in years was also recoded into age groups because it was easier to 
compare the sample with the distribution from the organisation.  
 
In the questionnaire, the level of education was divided into seven different levels. However, 
there were no respondents that indicated themselves in the first level (Primary school), only 
two respondents indicated themselves in the second level (Preparatory secondary vocational 
education (v(m)bo, lts, lbo, housekeeping school)), and only four respondents indicated 
themselves in the third level (Secondary general secondary education (Mavo, (m)ulo)). 
Therefore, the level of education was recoded into three new groups: low, medium, and high 
education. The use of these three levels of education is used in many other studies (e.g. 
Aussems, 2019; Kemperman, 2000).  
 
To indicate the personality of the respondents, the Big Five instrument from Rammstedt & 
John (2007) was used. Each personality had two traits where one of them was asked in a 
reversed manner. To avoid mixing the positive and negative traits, the five reversed traits 
were recoded. The Inter-Item correlation was checked (see section 3.2.2) and the two 
statements of each personality trait were added together to indicate the score of each 
personality trait.  
 
Respondents were asked to indicate their household composition where they had the 
opportunity to choose from five answer-options with possible answers and one answer-option: 
“other, namely…”. Within the sample, seven respondents selected the answer-option “other, 
namely…”. One respondent filled in “relationship, not living together yet” which was recoded 
into “Single without children who still live at home”, because they do not live together yet 
and have no children. Another answer was: “couple without children” was recoded into 
“Couple without children who still live at home”. Also, “Couple with children living at home 
every other week” was recoded into “Couple with children who still live at home”. Three 
respondents mentioned that they lived (temporary) at their parents' house and these answers 
were recoded into “Living with roommates” assuming that they do not live at their parents’ 
house with their children and do not have to take care of someone else. One respondent filled 
in “couple with baby coming” and therefore it was expected that he/she made their workplace 
preference choices based on the imagining of having a child, and therefore this answer was 
recoded into “Couple with children who still live at home”. In addition, to indicate if there 
was a significant difference between respondents with or without children, regarding 
workplace preferences (e.g. the preference to work at home or at the office), the household 
composition was recoded. Moreover, the household composition regarding couples, singles, 
and respondents that were living with other roommates was also distinguished and recoded to 
check whether there were significant differences measured regarding workplace preferences.  
 
Also, some of the work-related variables were recoded. Respondents were asked to indicate 
their current position within the organisation, in which the following positions were given: 
intern/work student (1), administrative-level (2), (jr/sr) Consultant/surveyor-level (3), 
Partner/International Partner (4), Head/Lead (5), and the answer-option: “other, namely…”. In 
total 23 respondents choose the answer-option “other, namely..” to indicate their position in 
the organisation. These answers are all carefully recoded in original values. “Assistant” or 
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“PA (Personal Assistant)” was mentioned four times and were all recoded into the original 
value: administrative-level. The following positions: “senior it”, “associate”, “data analyst”, 
“technical manager”, “senior interieur architect”, “senior staff”, “project manager”, “associate 
director”, “associate/account manager”, “TDS (Technology & Data Solutions)”, “it manager”, 
“interior designer”, “junior” and “architect” could not be allocated to the administration level, 
Partner or Head/Lead level. These positions were most in line with the (jr/sr) 
Consultant/surveyor-level and therefore have been recoded. In addition, there were two other 
options re-classified: “HR” into Administrative-level and “International partner and Head” 
into the Head/Lead level.  

 
In the questionnaire, respondents were asked to indicate the number of hours they work 
according to their contract. To compare the sample with the distribution from the 
organisation, the number of working hours were distributed in different segments beginning 
from below 20 up to 37 with intervals of four hours. For the further analyses, the ratio 
variable of the hours was used. In addition, for the analyses, the working hours were also 
recoded in full-time and part-time to check whether there were differences found in 
workplace preferences.  
  
To determine the mobility profiles, the variables for work location were recoded into the 
mobility profiles. Respondents that spent >80% at a workspace or at home were indicated as 
“anchors”. In case respondents spent between 35% and 65% at various locations in the office 
they were indicated as “connectors”. Respondents that spent between 35% and 65% outside 
the office were indicated as “gatherer”. The last mobility profile “navigator” was used for 
respondents that spent <20% at a workspace or at other locations in the office. The other 
respondents that did not fit in one of the mobility profiles were indicated as “regular 
employees”.  
 
The measuring levels for the variables that measured the importance of concentration and 
communication were also recoded and joined together because the levels were very similar. 
Also, the measurement levels of the travel time to the office were decreased because the 
difference between 5 or 15 minutes is for travel time not enormous. The same account for the 
variable that measured the presence of other people in the room while working was recoded 
into a private and shared workplace. In addition, the measurement levels of disturbance from 
noises at home was recoded into three levels instead of five because the levels were very 
similar. For example, the measurement levels pretty disturbing, very disturbing, and 
extremely disturbing, were recoded into pretty disturbing.  
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Appendix D Statistical tests (sample versus organisation)  
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Appendix E Statistical tests (class 1 versus class 2, using t-tests) 
 

Characteristic (ratio) Office-workers 
 Mean  

Home-
workers 
Mean  

Results t-test 

 38.70 40.53 t-value=-1.224, p=0.273 
Personality    
Extraversion 3.35 3.36 t-value=-0.019, p=0.120 
Conscientious 2.27 2.44 t-value=-1.142, p=0.466 
Neuroticism 5.12 4.93 t-value=1.132, p=0.433 
Openness 3.50 3.37 t-value=0.676, p=0.901 
Tenure 8.13 7.67 t-value=0.404, p=0.352 
Working hours per week  37.98 36.28 t-value= 2.111, p=0.059* 
Distribution of work locations    
Working at a workplace in the office (e.g. 
desk) 

61.73 65.10 t-value=-0.930 ,p=0.001*** 

Working at several places in the office 
(e.g. conference room) 

13.63 11.90 t-value=0.468, p=0.468 

Working outside the office (e.g. project 
visit or customer visit 

18.16 12.20 t-value=2.583, p=0.448 

Working from home 6.48 10.80 t-value=-2.285, p=0.003*** 
Distribution of work activities     
Individual concentrated work  40.15 42.30 t-value=-0.778, p=0.006*** 
Individual non-concentrated work 23.04 23.0 t-value=0.022, p=0.308 
Formal communication 25.37 23.83 t-value=0.780, p=0.174 
Informal communication 11.44 10.87 t-value=0.634, p=0.656 

*Significance (p= < 0.10, * p < 0.05, **p < 0.01***) 
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Appendix F Statistical tests (class 1 versus class 2, using Chi-square tests) 
 

Characteristic (nominal and ordinal) Office-workers Home-workers Chi-square test  
 (N) (%) (N) (%) χ2 d.f. Sig. 
Total  158 72.5% 60 27.5%    
Gender     14.188 1 0.000*** 
Male 105 66,5% 23 38.3%    
Female 53 33.5% 37 61.7%    
Age     3.423 4 0.490 
≤ 25 years 7 4.4 3 5.0    
26-35 years 59 37.3 21 35.0    
36-45 years 52 32.9 17 28.3    
46-55 years 34 21.5 13 21.7    
≥56 years 6 3.8 6 10.0    
Level of education        4.257 2 0.119 
Low education 3 1.9 3 5.0    
Medium education 23 14.6 14 23.3    
High education  132 83.5 43 71.7    
Level of education (re-category)     3.875 1 0.049** 
Low and medium education 26 16.5 17 28.3    
High education  132 83.5 43 71.7    
Household composition      13.082 4 0.011** 
Couple without children who still live at home 43 27.2 11 18.3    
Couple with children who still live at home 77 48.7 29 48.3    
Single without children who still live at home 16 10.1 15 25.0    
Single with children who still live at home 3 1.9 3 5.0    
Living with roommates 19 12.0 2 3.3    
Household composition (re-category)     12,199 2 0,002*** 
Couple households 120 75.9 40 66.7    
Single households 19 12.0 18 30.0    
Living with other roommates 19 12.0 2 3.3    
Household composition (re-category)     0.127 1 0.722 
With children 80 50.6 32 53.3    
Without children 78 49.4 28 46.7    
Position in the organisation      20.585 4 0.000*** 
Intern/work student  1 0.6 1 1.7    
Administrative-level 21 13.3 23 38.3    
(jr/sr) Consultant/surveyor-level 111 70.3 30 50.0    
Partner/International Partner 10 6.3 0 0.0    
Head/Lead 15 9.5 6 10.0    
Working hours per week (recoded)     6.056 5 0.301 
≤20 hours 3 1.9 1 1.7    
21-24 hours 5 3.2 4 6.7    
25-28 hours 4 2.5 3 5.0    
29-32 hours 12 7.6 7 11.7    
33-36 hours 14 8.9 9 15.0    
≥ 37 hours  120 75.9 36 60.0    
Working hours per week (re-category)     5.435 1 0.020** 
Part-time (≤36 hours) 38 24.1 24 40.0    
Full-time (≥ 37 hours) 120 75.9 36 60.0    
Importance of needs: Concentration      4.007 3 0.261 
Not important at all   0 0.0 1 1.7    
Not very important  0 0.0 0 0.0    
Quite important  33 20.9 11 18.3    
Very important  89 56.3 30 50.0    
Extremely important 36 22.8 18 30.0    
Importance of needs: Communication      12.640 4 0.013** 
Not important at all   0 0.0 1 1.7    
Not very important  0 0.0 2 3.3    
Quite important  17 10.8 12 20.0    
Very important  96 60.8 27 45.0    
Extremely important 45 28.5 18 30.0    
Importance of  concentration (re-category)     1.250 2 0.535 
Quite important  33 20.9 12 20.0    
Very important  89 56.3 30 50.0    
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Extremely important 36 22.8 18 30.0    
Importance of communication (re-category)     7.957 2 0.019** 
Quite important  17 10.8 15 25.0    
Very important  96 60.8 27 45.0    
Extremely important 45 28.5 18 30.0    
Travel time to the office      7.434 4 0.115 
5 minutes or less   3 1.9 0 0.0    
6-15 minutes 27 17.1 4 6.7    
16-30 minutes 51 32.3 17 28.3    
31-60 minutes 60 38.0 28 46.7    
61 minutes or more   17 10.8 11 18.3    
Travel time to the office (re-category)     6.312 2 0.043** 
≤15 minutes 30 19.0 4 6.7    
16-60 minutes 111 70.3 45 75.0    
≥ 61 minutes 17 10.8 11 18.3    
Home workspace setting      0.422 2 0.810 
A dedicated work room 88 55.7 31 51.7    
A dedicated work area (but not a separate 
room) 

31 19.6 14 23.3    

A non-work specific home location (such as a 
dining table) 

39 24.7 15 25.0    

Presence of other people     3.818 3 0.282 
Nobody. I have a private workplace at home 107 67.7 46 76.47    
1 other person 42 26.6 9 15.0    
2 other people 5 3.2 2 3.3    
3 or more other people 4 2.5 3 5.0    
Presence of other people (re-category)     1.663 1 0.197 
Private workplace 107 67.7 46 76.47    
Shared workplace  51 32.2 14 23.3    
Size of the home workspace      1.095 2 0.578 
Small (<10 m2) 71 44.9 23 38.3    
Medium (10-15 m2) 54 34.2 21 35.0    
Large (>16 m2) 33 20.9 16 26.7    
The overall background noise      4.179 4 0.382 
Not disturbing at all 54 34.2 25 41.7    
Not very disturbing 74 46.8 30 50.0    
Pretty disturbing  22 13.9 4 6.7    
Very disturbing 5 3.2 1 1.7    
Extremely disturbing  3 1.9 0 0.0    
The overall background noise (re-category)     3.662 1 0.056* 
Not (very) disturbing  128 81.0 55 91.7    
Pretty to extremely disturbing 30 19.0 5 8.3    
Noise from building devices (e.g. ventilation, 
computer, refrigerator) 

    3.454 3 0.327 

Not disturbing at all  70 44.3 35 58.3    
Not very disturbing 75 47.5 21 35.0    
Pretty disturbing 10 6.3 3 5.0    
Very disturbing 3 1.9 1 1.7    
Extremely disturbing 0 0.0 0 0.0    
Noise from building devices (re-category)     0.147 1 0.701 
Not (very) disturbing  145 91.8 56 93.3    
Pretty to extremely disturbing 13 8.2 4 6.7    
Noise from outside the home (e.g. neighbours)     4.512 4 0.341 
Not disturbing at all  53 33.5 20 33.3    
Not very disturbing 67 42.4 32 53.3    
Pretty disturbing 27 17.1 6 10.0    
Very disturbing 6 3.8 2 3.3    
Extremely disturbing 5 3.2 0 0.0    
Noise from outside the home (re-category)     3.000 1 0.083* 
Not (very) disturbing  120 75.9 52 86.7    
Pretty to extremely disturbing 38 24.1 8 13.3    
Furniture (chair)     3.585 2 0.167 
Regular chair  44 27.8 11 18.3    
Office chair, not adjustable  20 12.7 5 8.3    
Office chair, adjustable  94 59.5 44 73.3    

*Significance (p= < 0.10, * p < 0.05, **p < 0.01***) 


