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Summary 
Introduction 
In the last decennia the Dutch economy has changed from an industrial economy to a knowledge-
based economy (Baane, Houtkamp, & Knotter, 2011; Blok et al., 2012). Important key features of this 
type of economy and work are collaboration, exploration, independence and initiative. To 
accommodate these aspects a more flexible way of working is needed, which asks for different office 
designs (Greene & Myerson, 2011). Other trends that add to this change are globalization, 
sustainability, flexibility, cost reduction, and a changing attitude of employees (Mooij, 2002, in: 
Kleijn, 2011; Ross, n.d.). A flexible work environment, supported by technological developments, can 
support individual talents, capabilities, and needs of employees.  
 

Over the years several new office concepts have been developed that often support the idea of New 
Ways of Working. One of these office concepts is the activity-based office. Work is no longer time 
and place dependent and the quality of work becomes more important (Aaltonen et al., 2012). This 
concept focusses on the idea that different activities generate different needs and thus require 
different workspaces (Appel-Meulenbroek, Groenen, & Janssen, 2011). This translates into a modern 
workspace where no one has their own workspace, but moves across the workplace based on their 
current task and directly involved colleagues. Consequently, a variety of workspaces needs to be 
available, with (half) open workspaces, individual workspaces, team spaces, conference rooms and 
places for informal meetings (Kleijn, 2011).  
 

Research shows that this new office type is not always implemented correctly, which might lead to 
less employee productivity, and dissatisfaction (e.g. Appel-Meulenbroek, Groenen & Janssen, 2011). 
Management often forget that different types of knowledge workers have their own preferences 
(Aaltonen et al., 2012). Therefore knowledge about what is needed and what different types of 
workers prefer is needed in order to create the most optimal workplace. Every company has their 
own group of employees and a specific activity pattern, thus requirs a specific office design. 
Identifying the way the activity-based office will be used is thus crucial (Appel-Meulenbroek, 
Groenen, & Janssen, 2011). 
 

Most research in the study field of workspaces focusses on the satisfaction of employees with regard 
to their workplace and workspace. Although this gives valid insight in what employees require, it is 
often too late to make substantive changes when satisfaction is measured after the new workplace is 
implemented. This research therefore focusses on the preference of employees regarding their 
workspaces for specific activities and work related needs in order to map the necessary workspaces 
before the workplace is implemented. By using hypothetical workspaces a better insight can be 
established into how a new office will be used and what kind of workspaces need to be available to 
support work activities.   
 

The research objective for this study is: 
 
 
 
 
 

In order to gain this insight the stated choice method will be used, which has proven itself in many 
studies, but never in this research area.  
 

The result of this research can be used by corporate real estate managers to better understand what 
types of workspaces, composed of different workspace characteristics, are needed for each specific 
activity and how these preferences differ between people. This should make them more capable of 
offering a company the best possible work environment supporting all employees and their activities. 
 

To gain insight in the preferences of employees with regard to workspaces characteristics for 
specific tasks, in order to predict a model to determine which workspaces are required in a specific 
company when the activity based office will be implemented.  
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Theoretical background 
Since the first use of office buildings new ideas about the work environment have led to changes in 
the office design. In the last decades the concept of New Ways of Working has been introduced, 
which focusses on making the workplace more effective, efficient and also more pleasant for both 
company and employees (Bijl, 2009). One of the newer office designs based on New Ways of 
Working is the activity-based office. The basis for this office concept is flexibility, translated in the 
possibility to change workspaces with every new activity and even the option to work from home. 
Different types of activities generate different needs, which require different workspace 
characteristics thus a specific workspace.  
 

The literature distinguishes a large number of activities. Susante (2014) and Liebregts (2013) use the 
21 activities distinguished by the Leesman index. Others use a smaller number of activities by 
combining several of them (e.g. Tabak, 2009; Vos, 1999 in: Vos & Voordt, 2001). They can be 
categorized in many different ways, for instance if an activity is individual or performed by a group, 
whether or not they are planned, their confidentiality or if they are job related or more social or 
physiological. Some activities are very similar, and thus can easily be combined with others, like for 
instance individual focused work and reading. Other activities, like telephone calls, are so specific 
that they are almost always perceived as a specific activity.  
 

The workspaces that support these activities are made up of a distinct set of characteristics. These 
characteristics determine for which activities a workspace is most suitable. Although similar, 
different sources establish a different number of possible workspaces, based on the number of 
characteristics they use and the activities they link them with (e.g. Meel, Martens, & Ree, 2010; Bell 
& Anderson, 1999; Groenen, 2010). Several characteristics are very standard, while others can vary 
greatly. Three types of characteristics can be seen, namely workspace design, workspace furniture 
and technology, and workspace location.  
 

Not only the workspaces are important. The employees perform the tasks, and thus they determine 
what is required. Each person is different, based on their personal characteristics, task set and needs. 
Therefore not all people require the same workspace for an activity, and thus make different 
decisions in similar situations.  
 

General needs can influence how someone works, and thus in which situation they perform most 
optimally. These needs therefore are directly related to the preference of the employee for a certain 
workspace. Vischer (2007) categorizes needs with regard to their type of comfort and recognizes 
three levels of comfort: physical comfort, functional comfort, and psychological comfort. All needs 
are related to the workplace, but only some are related to the workspace. In order for an employee 
to be satisfied with their work environment, thus stimulating their productivity, these needs need to 
be met. Needs related to activities can be addressed with the correct workspace. Personal 
characteristics can influence these needs, both general and activity related. Personal characteristics 
can be based on demographics and work. Studies prove difference between people with regard to 
needs, but also to the level of satisfaction with their work environment (e.g. Batenburg & Voordt, 
2008; Budie, 2016; Houben, 2015; Rothe et al., 2011; Rothe et al., 2012). Although they not always 
agree on the level of impact, they do agree that there is some difference and thus this should be 
taken into account when creating an office.  
 

Based on the literature study it was found that these aspects, available workspace characteristics, 
activities, needs, and personal characteristics, can influence the workspace preference and thus need 
to be taken into account in this study. They are all important when looking for the best possible 
workspaces per activity. 
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Stated choice experiment 
In order to collect the necessary data for the analysis regarding workspace preference and the 
influence of personal characteristics, a questionnaire was created. This questionnaire was composed 
of two parts. In order to create the questionnaire all the aspects were operationalized.  
 

Part 1 included all the personal questions with regard to the respondents personal characteristics. 
Demographic characteristics were questioned, as well as the municipality and department a 
respondents was working for, other work related characteristics, work-related needs, working hours 
per activity, and their current most used workspace.  
 

Part 2 of the questionnaire consisted of the actual stated choice experiment. First the activities that 
would be used for the study were determined. Based on the literature, six activities were created. To 
prevent prejudice large group activities were excluded, and only individual and small group activities 
were included. The six types of activities for this study were individual focused work, individual non-
focused work, telephone/ skype calls, collaborating, informal meetings, and confidential meetings.  
 

To create the hypothetical workspaces, the seven usable characteristics were determined. Each 
attribute got assigned three attribute levels. See table 0 for the attributes and their levels. Eventually 
eighteen hypothetical workspaces were created, with were combined into nine choice sets. The 
respondents were presented with these nine choice sets. For each choice set the respondents had to 
choose which workspace fitted each of the six activities best, or choose a non-option which meant 
that both workspaces were unsuitable.  
 

Table 0: Attributes and attribute level for stated choice experiment 

Attributes Attribute levels 

Room attributes   

Level of enclosure (Including visual privacy) Enclosed 
  Semi-enclosed 
  Open 
Auditory privacy Low 
  Medium 
  High 
Possibilities for concentration Low 
  Medium 
  High 
Appearance (Color use) No colors 
  Soft colors 
  Hard colors 

Facilities   

Type of furniture Lounge 
  Desk 
  Bar 
Size of the desk Small (1 m2) 
  Medium (2 m2) 
  Large (4 m2) 

Location   

Outside view No outside view 
  Limited outside view 
  Good outside view 
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The questionnaire was distributed among the employees of the municipality of Nijmegen and the 
municipality of Emmen. The questionnaire was placed on the intranet of both municipalities, and 
respondents could fill in the online questionnaire. This resulted in a total of 298 filled in 
questionnaires, of which 214 were found usable.  
 

With the stated choice method it can be precisely determined which attribute levels are significantly 
important, either positive or negative, for the workspace preference of an employee for a certain 
activity. Each attribute level got assigned an utility weight that reflected this importance and could 
be used to calculate the overall utility of a workspace and in addition calculate the probability a 
workspace would get chosen. Both a multinomial logit model and a latent class model were 
estimated on the data of each of the activities. A multinomial logit model does not take 
heterogeneity into account, and thus can only measure the general preference of respondents. 
However, the latent class model does take heterogeneity into account and finds segments between 
the respondents each with a significantly different preference. By combining the outcome of the 
latent class model with the data from part 1 of the questionnaire it was possible to determine 
whether the different segments  could be explained by personal characteristics.  
 

Results 
Both the multinomial logit model and latent class model were estimated for the data of each of the 
six activities.  
 

First the multinomial logit model was estimated to get a general idea about the workspace 
preference of employees for each of the six activities. The results showed that type of furniture is 
most important for the three individual activities, but the second most important attribute changes 
for each of them. While individual focused work asks for possibilities for concentration, for non-
focused activities outside view is more significant for the preference, and the preference with regard 
to telephone and skype calls include auditory privacy as second most important. Desk size is very 
important for collaborating, followed by the level of enclosure. It is interesting that for informal 
meetings several attributes have roughly the same importance, namely outside view, level of 
enclosure, desk size and type of furniture. Lastly, for confidential meetings the level of enclosure is 
most important, closely followed by auditory privacy. All other attributes are far less important.  
 

However, based on the log likelihood and the rho-square values of each of the models it became 
clear that the latent class model performed far better than the multinomial logit model, and thus 
provides better conclusions with regard to influential workspace characteristics in the workspace 
preference of employees in an activity-based office. However the latent class model could not find 
segments for individual focused work, and therefore the outcomes of the multinomial logit model 
are used for the conclusions for this activity.  
 

Individual focused work 
Individual focused work has very specific needs and thus workspace requirements. The requirements 
are so specific that many people rather wait for a better workspace to open up, then choose one that 
does not fit their requirements. Suitable workspaces contain a desk setting in an enclosed or semi-
enclosed space, with a high level of auditory privacy and concentration. They prefer to have few 
distractions, thus a limited outside view and no hard colors.  
 

The latent class model, estimated for the other five activities, showed for each of them two 
segments. In general, one segments consists of people that often do make a choice for one of the 
available workspaces no matter if they completely suite their activity needs. The other segments 
consists of people that are more critical about their workspace and only choose one when it really 
supports their activity. Otherwise they rather wait until a more suitable workspace opens up, while in 
the mean time working with another activity for which a suitable workspace is available. The 
segments differ however between the segments based on size and personal characteristics.  
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Individual non-focused work 
The requirements for individual non-focused work are less specific and only a few significantly 
influential workspace attributes were found. Open areas with a good outside view are preferred for 
both classes. In addition, the non-choosers have a strong preference for a desk setting whereas a 
lounge or bar setting have a strong negative impact on the workspace choice. Other attributes are 
not relevant for this activity.  
 

Telephone/ skype calls 
Older people and people with an overall high regard for auditory privacy are more critical about their 
workspace than younger people with a lesser need for auditory privacy. It is logical that people who 
consider auditory privacy very important are more critical when it comes to telephone calls, since 
this is also the most important aspect of this activity. This is also reflected in the workspace 
preference, in which high auditory privacy has a strong positive influence on the preference. Other 
attribute levels that are preferred for this activity are enclosed or semi-enclosed spaces with a desk 
and a good outside view. This preference is shown for both segments.  
 

Collaborating 
Collaborating requires an open space with a large desk and a good outside view. Negative influence is 
generated by enclosed spaces. The difference in preference between the two segments can be 
explained by job rank, the overall need for communication and auditory privacy and the average 
hours spend on confidential meetings. The segment of non-choosers consists of more managers, who 
spend more time on collaborating and meetings, especially confidential meetings. This segments also 
shows a higher overall importance for both communication and auditory privacy.  
 

Informal meetings 
Informal meetings show a clear difference between the two segments when it comes to important 
attribute levels. Both show a positive influence for a large desk and a good outside view, but the non-
choosers have no other influential attributes. The choosers , in addition to the general aspects, 
shows a strong negative influence of enclosed spaces and desk settings, but prefers open areas with 
a lounge setting. Low auditory privacy also shows a negative influence on the workspace preference.  
 

Confidential meetings 
The only activity for which the non-choosers make up the largest segments is that of ‘Confidential 
meetings’. Women are more critical about their workspace than man when it comes to confidential 
meetings. The most suitable workspace is an enclosed space with a desk and a high level of auditory 
privacy and concentration. This is very similar to the preferred workspace for individual focused 
work. This are also the only two activities in which case people are more critical and more often than 
not find all workspaces not suitable.  
 

The division of segments is very interesting. Especially since in most cases it can not be logically 
explained by personal characteristics. Apparently some people are more critical than others, which 
could be a personal characteristics on its own.  
 

Discussion 
Based on the literature review it became clear most research is focused on satisfaction with a certain 
office type, already in existence. By using a stated choice experiment, which is hardly every used in 
the research area of workplace and workspace, hypothetical workspaces could be used. Therefore 
the limitations of existing workspaces was averted and new insights could be generated, which can 
be used by corporate real estate managers when designing a workplace for a company. Therefore 
this research has both a scientific and a practical contribution to the field.   
 

This study showed that different activities require different workspaces, and which workspace are 
required. Some attribute levels are preferred for almost all activities, like a good outside view, while 
others are more influenced by the activity. In addition, it showed that different types of people have 



X 

 

different views on when a workspace is suitable enough for a certain activity. Even though the 
preferred workspace attributes for both segments of an activity where often very similar, some 
people are more critical when it comes to their workspace and only choose when a workspace really 
satisfies their needs. Mostly the division between segments could not be logically explained by 
personal or work-related characteristics, but some people are just more critical than others.  
 

Based on the research and found limitations, several recommendations could be made. First of all, 
the visualization of the workspaces showed a problem in this research, therefore requiring more 
thought in future research. While some people prefer the activities, or in general the options, to be 
visualized with pictures, others find words more comprehensible. It could also be an option to try 
and make these hypothetical workspaces in a laboratory setting, making the workspaces even more 
realistic and understandable for people. Recommendations for future research can also be made. 
The literature showed a lot of different attributes that make up a workspace. Because of several 
reasons, this research only included seven of them. Future research could use a different set of 
attributes, making it possible to include new and different attributes. This research showed that 
some people are more critical than others when it comes to making a choice for a suitable 
workspace, such personal characteristics question however was not included in the questionnaire. 
Future research could implement such a question, asking people to rate themselves on how critical 
they are, which could make it possible to look for a difference in that area.  
 
To make the outcomes of this research more usable in practice, a computational model was created. 
This model implements all the findings for each of the activities and makes it possible to compare 
two workspaces and a non-option, based on the probability each of them will be chosen. It is very 
easy to change only one or several attribute levels, therefore influencing the probability outcome, 
making it possible to calculate the most suitable workspace per activity. In addition, workspaces can 
be evaluated for several activities. In some cases it is better to create workspaces which are suitable 
for several activities, since they would otherwise stay open when a certain type of activity is only 
performed sporadically. The computational model can be used by corporate real estate managers or 
other person’s that are involved in creating a workspace design.   
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1. Introduction 
This first chapter will explain the motivation and set-up of this thesis. First trends and problems are 
discussed using literature, in order to formulate the research objective. To contain the research, the 
problem is limited which will be explained. Next the research methods for this study will be discussed, 
followed by the practical and scientific relevance of this study. Finally the outline of this thesis will be 
described.  

1.1. Background and motivation 
In the last decennia the Dutch economy has changed from an industrial economy to a knowledge-
based economy (Baane, Houtkamp, & Knotter, 2011; Blok et al., 2012). Raspe et al. (2014) states, 
that nowadays a third of the Dutch employees can be defined as knowledge worker. Knowledge work 
is based on collaboration, exploration, independence and initiative and translates in a different, more 
flexible way of working. This asks for new office concepts (Greene & Myerson, 2011).  
 

Other developments also support the need for different and more flexible work environments, like 
globalization, sustainability, flexibility, demographics and cost reduction (Mooij, 2002, in: Kleijn, 
2011; Ross, n.d.). Whereas others, like technological developments and the upcoming of the internet, 
made it possible (Bijl, 2009; Ross, n.d.). Besides these developments, with the increase in the amount 
of knowledge workers, companies became aware that their employees are their most important 
asset and need to focus on their needs in order to support satisfaction and productivity (Krumm & 
Vries, 2003; Rothe et al., 2012) and to attract and retain talent (Earle, 2003). This need lies also in the 
office environment, where workers are demanding a more ‘productive, flexible and dynamic work 
environment’ (Earle, 2003). Research shows that an optimal office design can support employee 
needs, by creating the best possible person-environment fit based on the individual abilities of 
workers (Stallworth & Kleiner, 1996).  
 

In order to support these demands, over the last decades several new office concepts are developed. 
One of these concepts is the activity-based office. Due to the development of mobile technologies, 
work is no longer time and place dependent and the quality of the work environment becomes more 
important (Aaltonen et al., 2012). Therefore in this concept, people can choose when, where, how, 
with whom and with what they work (Bijl, 2009). Autonomy, trust and responsibility have become 
keywords (Vos & Voordt, 2001). It is based on the perception that different activities generate 
different needs and thus the need for different workspaces (Appel-Meulenbroek, Groenen, & 
Janssen, 2011). Differences can be based on the nature of the activity, the amount of people 
participating in the activity or whether the activity is planned or not, but also on the attributes of an 
activity like duration, priority and facilities (Tabak, 2009). An organization with this type of office 
concept therefore needs different kinds of workspaces available for everyone, like (half)open 
workspaces, individual workspaces, team work spaces, conference rooms and informal meeting 
spaces (Kleijn, 2011). It is the intention that all these types of workspaces are shared and no one has 
their own place, from the employee till general management (Appel-Meulenbroek et al., 2015). 
 

Research shows that this office type is not always implemented in an optimal way, what leads to less 
productivity and dissatisfaction, instead of the increase in both these areas (e.g. Appel-Meulenbroek, 
Groenen & Janssen, 2011). While often the concept is implemented based on the expectation of an 
increase in effectiveness of the work environment and an increasing productivity (Been, Beijer, & 
Hollander, 2015). Most of the time the preferences of the employees are not taken into account, but 
only the activities and the perception of the management on what this means for the company and 
the work environment. They think that they know what their workers need, but do not take into 
account that there are different types of knowledge workers with each their own preferences 
(Aaltonen et al., 2012). This way of thinking might need to change. First of all, because the changes 
necessary for the implementation of the activity-based office are very expensive and when the 
concept does not work a lot of money is lost. But most importantly, like stated, the employees are 
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the most important asset of the company and their needs should be satisfied in order to create the 
best work environment possible. (Appel-Meulenbroek, Groenen, & Janssen, 2011). 
 

This research will therefore focus on the preferences of employees regarding workspaces for specific 
activities and work related needs. By studying the preferences of employees when they are given 
complete freedom in choosing the most suitable workspace, better insight can be generated in how 
the new office will be used and what spaces need to be available. This method is new in this field of 
study, and thus can give a new insights in the subject.  

1.2. Research objective 
Based on the background and motivation the aim of this research is therefore: 
 
 
 
 
 

The research question that belong to this research objective is: 
 
 
 
 

Sub-questions: 
1. What different workspace characteristics can be distinguished? 
2. What are the different activities that an employee can perform? 
3. What different work-related needs do employees have regarding work related activities? 
4. How do activities of employees influence the preference for workspace characteristics? 
5. Can segments be distinguished based on differences in workspace preference, and can these 

be explained by personal characteristics of the employees? 
6. What advice can be given for the implementation of new workspaces in specific companies? 

1.3. Focus 
The different workspaces an employee can choose from are located within the workplace, or office. 
This research will however only focus on the different workspaces and their characteristics, and the 
activities and work related needs of employees with regard to these workspaces. The characteristics 
and design of the workplace will not be taken into account.  
 

Therefore the needs regarding the workplace will also be excluded. This includes aspects like climate, 
basic comfort, image, and services (Batenburg & Voordt, 2008). Research shows that these aspects 
also have an influence on the satisfaction of employees or their perceived productivity. However, in 
this research the assumption is made that these aspects within the office are managed within a 
required bandwidth, and thus support the standard needs of employees. This study will only focus on 
the work-related needs associated with the activities and the workspace.  
 

Besides the exclusion of all aspects related to the overall workplace, differences in preference with 
regard to personal characteristics will be taken into account. Research shows that there are slight 
differences between different types of people, but that other aspects like activities have a bigger 
influence on the preference (e.g. Bodin Danielson & Bodin, 2008; Rothe et al., 2012). The personal 
characteristics will be included in order to verify if there are differences between those different 
types of people and if they are important in this context, in order to get the best possible overall 
picture, based on a wide range of aspects. 

To gain insight in the preferences of employees with regard to workspaces characteristics for 
specific tasks, in order to predict a model to determine which workspaces are required in a specific 
company when the activity based office will be implemented.  

What are the preferences of employees with regard to workspace characteristics for specific tasks, 
taking  employee characteristics into account? 
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1.4. Research methods 
In order to perform this study, several research methods will be used. First a literature study will be 
conducted, in order to answer sub-question 1,2,3 and the first part of 5. This will give a better 
understanding of the subject and a base for the field research.   
 

Next a quantitative study will be designed and conducted by the use of a stated choice experiment 
(Hensher, Rose, & Greene, 2015a). With this method the workspace characteristics that are most 
important for a workspace choice will be revealed. The advantage of this method is that hypothetical 
alternatives can be presented, in contrast to other methods that can use only real life data. 
Respondents will be presented with some scenario’s and hypothetical workspace options, which are 
created based on an experimental design. Based on the given scenario with an activity, they have to 
choose the most fitting workspace. For each scenario different workspace alternatives will be 
selected with different attributes. The relative importance of each of the characteristics can be 
determined, what leads to an overall understanding of the preferences of employees for workspace 
characteristics.  
 

To complete the study, the respondents will get some general questions about their personal 
characteristics and their work environment.  This will be done to see if there are also differences 
between certain types of employees.  

1.5. Practical and scientific relevance 
At the moment most studies in this field focus on satisfaction and productivity within a new office 
concept, and look specifically at the results of the implementation. Based on before and after 
evaluations the pros and cons of the new office are determined (e.g. De Been & Beijer, 2014; 
Laihonen et al., 2012; Voordt, 2004), or how different types of employees experience the new office 
environment (e.g. Bodin Danielson & Bodin, 2008; Rothe et al., 2012). But as stated the preferences 
of employees are very important and should therefore be investigated beforehand. This research 
with this method is new in this field, and can be useful. In other fields, like retail, housing or 
transportation, this method has already proven itself (e.g. Kemperman, Arentze & Aksenov, 2016; 
Nijënstein, 2012). It is expected that this method will also be useful in the field of workspace 
preferences. 
 

This study will not only have scientific relevance, but will also deliver beneficial insights for practical 
use. The change to a new office environment is often expensive. It is therefore for corporate real 
estate managers important to know what the employees prefer and on what characteristics and 
attributes this preference is based, in order to design the most effective and useful office 
environment. If they do not know which attributes are most important, it is possible that the focus 
will be less optimal and the implementation will fail. This can cost a company a lot of money, but it 
can also lead to a lower morale,  a higher absenteeism, a decrease in productivity, errors and even 
the loss of staff (Hills & Levy, 2014). In order to provide the corporate real estate managers with this 
information, a computational model will be created that will allow corporate real estate managers to 
create fictional workspaces and calculate how well they perform.  

1.6. Thesis outline 
This thesis begins with a literature study of the subject and the problem in chapters 2 and 3. While 
chapter 2 elaborates on the workspace and the activity-based office (question 1 and 2), chapter 3 
contains the study about the employee, their characteristics and needs (question 3 and the first half 
of 5). Chapter 4 will explain in detail the operationalization and the set-up of the research and the 
creation of the questionnaire. In chapter 5 the first analyses will be performed using the collected 
data. This will only entail the descriptive analyses. In chapter 6 the analysis regarding the workspace 
preference, using the stated choice method, will be performed. This chapter gives an answer to 
question 4, 5 and 6. Finally conclusions will be drawn in chapter 7, and recommendations for further 
studies will be discussed.   
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2. The work environment 
This chapter will focus on the work environment and especially the activity-based office concept. As 
already stated in chapter 1, an activity-based office includes different types of workspaces which 
employees can choose from based on their current activity. This chapter will aim to answer research 
question 1: ‘What different workspace characteristics can be distinguished?’. In order to be able to 
answer this question, first some other subjects will be discussed. First a brief history of the work place 
will be given, together with the insight in corporate real estate management. Both aspects have been 
important for the development of the activity-based office. And especially the latter is important for 
this study, because it will aim to give advice to corporate real estate managers about the necessary 
workspaces within a company. Next, the activity-based office will be discussed, and all the aspects 
that it entails, in order to get a basic idea of the office concept. Subsequently, the workspaces that 
can be present in this office type will be discussed based on their characteristics.  

2.1. Towards new office concepts 
Since the beginning of the office, different developments have led to a change in the way people 
thought about the work environment and resulted in new office concepts which fitted better to the 
new ideas. In the last decades New Ways of Working has been introduced. According to Bijl (2009), 
New Ways of Working is a vision to make work more effective, efficient and also more pleasant for 
both the organization and the employee. Laihonen et al. (2012) states that ‘NewWoW refers to non-
traditional work practices, settings and locations (…) to supplement or replace traditional ways of 
working’. The term is therefore very general and only remains until a new and different way of 
thinking about the work environment is introduced. In order to understand these current changes in 
the work environment, which led to the concept of New Ways of Working and the development of 
the activity-based office, a brief overview of the developments leading up to this moment will be 
given.   

2.1.1. History of the workplace 
It started in the late eighteenth century, with the upcoming of the industrial revolution. Before this 
period, most people worked from home in their own workshop or on the farm. But now large 
factories opened and people started to separate work from home (Bijl, 2009). There came a shift 
from small, custom made products, to a large scale, industrial production (Kleijn, 2011). The first 
offices came at the end of the nineteenth century, following an increase in scale and 
professionalization of these factories which created a demand for administration and coordination 
(Duffy, 1997; Kleijn, 2011). In order to guaranty efficiency, performance and discipline, in 1911 
Frederik Taylor created a work method, which was called Scientific Management (Duffy, 1997; 
Stallworth & Kleiner, 1996). People were considered a potential source of error and work needed to 
become standardized in order to contain this error (Stallworth & Kleiner, 1996). Order, hierarchy, 
supervision and depersonalization where key aspects of this idea and due to the standardization 
offices became large, open places with unified workspaces (Bell & Anderson, 1999; Duffy, 1997). 
People higher in the hierarchy of the company however did not need the supervision and got their 
own enclosed offices (Bell & Anderson, 1999). 
 

In the 1930’s, as a response to the Scientific Management, the Human Relations movement was 
introduced (Voordt & Meel, 2002). Mainly due to the  Hawthorne studies, the focus changed to a 
more social view on work. The needs of employees and the influence on productivity became a 
central aspect (Kleijn, 2011; Stallworth & Kleiner, 1996). The movement was based on the perception 
that work was not only performed for economic reasons, but people also went to work for social 
contacts. A pleasant work atmosphere could support this (Voordt & Meel, 2002).  
 

Following this movement, after World War II, the focus shifts to work environments that enhance the 
productivity of employees (Kleijn, 2011), because of the rapid economic growth (Remøy, 2007, in: 
Berlee, 2012). More and more people are needed in the office and new types of specialists emerge 
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(Duffy, 1997). The office work becomes more knowledge based and in 1959 Peter Drucker introduces 
the term knowledge worker (Davenport, Thomas, & Cantrell, 2002). Two new office types were 
introduced. First of all the cell office, where workers got their own or shared office based on their 
place in the hierarchy of the company (Jasperse, 2013). Secondly, in the 1960’s, the office landscape 
also makes its appearance (Duffy, 1997). The large open workplaces from the Scientific Management 
are turned into open offices where furniture and plants create semi-enclosed spaces and more 
privacy (Bell & Anderson, 1999). 
 

With the development of the cellphone and the personal computer around 1980, a new way of 
working is introduced (Groenen, 2010). Work became more individualistic and created the need for 
contact with colleagues (Kleijn, 2011). The CoCon-office (COmmunication and CONcentration) was 
created to support both needs that came with this way of working (Appel-Meulenbroek, Groenen, & 
Janssen, 2011). It combines the privacy and quiet needs of the cell office and the opportunities for 
communication of the open plan office. This office type is the precursor of the activity-based office, 
in which different workspaces are situated and nobody has an assigned space anymore. An employee 
can choose a specific type of workspace based on their current activity and will move on to another 
workspace if the next activity requires this.  

2.1.2. Corporate Real Estate Management 
Another development around the 1980’s also changed the way people thought about the way of 
working and the function of employees. In the late seventies and early eighties the focus of 
companies shifted to quality, but at the same time low costs were also important. At the end of the 
eighties, the aspect of time was added to the vision. This led to a rethinking of the business process 
and organizational structure (Bell & Anderson, 1999). The role of the corporate real estate 
department was redefined and the vision on how the real estate had to be managed and how it 
could contribute to the strategy of the company changed (Krumm, 2001).  
 

Corporate Real Estate Management (CREM) nowadays is defined by Dewulf, Krumm & Jonge (2000, 
in: Appel-Meulenbroek, 2014) as: ‘The management of a corporation’s real estate portfolio by 
aligning the portfolio and services to the needs of the core business (processes), in order to obtain 
maximum added value for the businesses and to contribute optimally to the overall performance of 
the corporation’. Thus firstly aligning the real estate strategy with that of the company is important, 
and secondly this alignment of strategies should result in added value for the company. This view is 
adopted by many others in the literature (e.g. Acoba & Foster, 2003; Ramakers, 2008). But even 
though many corporations are aware of the possibilties of CREM, they are not yet using it on a 
strategic level. Their focus on real estate tends to stay very traditional and decisions are based on a 
solely financial and technical perspective (Krumm & Vries, 2003; Laihonen et al., 2012). But by only 
focusing on this one aspect companies miss a lot of benefits (Appel-Meulenbroek et al., 2015). 
 

Joroff et al. (1993, in: Appel-Meulenbroek, 2014), developed a model with five evolutionary stages in 
which a company can be found, based on their CREM activities (figure 1). Each stage represents a 
level on which a company can operate, and adds a new layer to the previous one. Therefore, each 
level also includes the activities of the prior ones. Eventually only the fifth stage, the business 
strategist, is really strategic. In this stage strategies are tuned to those of the company, especcially 
because consultation with other departments is customary. Only then is corporate real estate able to 
not only add exchange value, but also use value (Appel-Meulenbroek, 2014). 
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In order to align the CREM strategy with that of the company, these strategies need to be known. 
Companies are then able to choose which strategies to focus and give priority to. Over the last 
decades seven main strategies are distinguished on which a corporation can focus (e.g. Appel-
Meulenbroek & Haynes, 2014; Lindholm & Leväinen, 2006). However, in the last few years 
companies also started to focus on their environmental impact, and an eight strategy is added, 
namely sustainability (Gibler & Lindholm, 2011): 

1. Reduce costs 
2. Increase the value of assets 
3. Increase flexibility 
4. Increase innovation 
5. Increase employee satisfaction 
6. Increase productivity 
7. Promote marketing and sales 
8. Sustainability 

In some literature other strategies are named, mostly because the interpretation or formulation is 
different to the ones above. But in general, all the strategies can be traced back to these seven. For 
example, knowledge sharing is seen as an important strategy but this is often seen as a part of 
increasing innovation (Appel-Meulenbroek, Vries, & Weggeman, 2013). The first seven strategies can 
be divided into two categories which define the kind of added value. The first three strategies focus 
on efficiency and can deliver added exchange value, while the last four strategies look at 
effectiveness and the employee and deliver added use value (Appel-Meulenbroek & Haynes, 2014). 
The activity-based office can help support most of these strategies, maybe even all of them. This will 
be discussed in paragraph 2.2.2.  
 

The focus of this study is to get an insight in which workspaces are needed in a company and aims to 
give and advice to corporate real estate managers about this subject. It is important for them to have 
a good insight into what the office needs before the new office is implemented. This can prevent 
unnecessary changes afterwards and avoid extra expenses.  

2.1.3. Conclusion 
In conclusion, over the years a number of developments have led to new ways of thinking about the 
work environment and how and what should be supported. These developments include the change 
in work people do, in the way to think about how to treat employees, and in how to manage 
buildings and the work environment. Therefore, a new concept has been introduced in the last 
decennia, the activity-based office.    

Figure 1: The evolution of CREM (Joroff et al., 1993, in: Appel-Meulenbroek, 2014) 

Technical Analytical 
Problem  
solving 

Business 
planning 

Strategic 

Taskmaster 
engineering 

buildings 
  

Controller 
  

Minimizing 
building 

costs 

Dealmaker 
  
  
  

Standardizing 
building 
usage 

Entrepeneur 
  
  
  
  
  

Matching 
market 
options 

Business 
Strategist 

  
  
  
  
  
  

Convening 
the 

workforce 



7 

 

2.2. The activity-based office 
Following the CoCOn-office of the 1980’s, in the 1990’s several organizations started to experiment 
with even more flexible workplaces (Appel-Meulenbroek, Groenen, & Janssen, 2011; Voordt, 2004), 
the concept of New Ways of Working was born. This was necessary because of the changing nature 
of work. Just like in the past, several developments have led to this new way of thinking about the 
work environment. Ross (n.d.) lists sustainability, reducing costs of real estate, demographics, 
globalization, management culture and technological innovation.  
 

Most of the time when people hear the term New Ways of Working, they think about flexible 
working, desk sharing and working from home. But this concept is about more than just flexibility. As 
already stated in paragraph 2.1, it is a vision about the total organization. It is focused on making it 
more effective and efficient (Bijl, 2009), and includes different aspects. This vision is often translated 
to the physical form of the activity-based office. While these terms are often used together, they 
both are very distinctive and are not to be confused. Where New Ways of Working entails the idea of 
the new work environment, the activity-based office is only one possible physical translation of this 
idea.  

2.2.1. The concept 
New Ways of Working is a complex concept. In many of the literature, the concept is based upon 
three pillars (Aaltonen et al., 2012; Koetsveld & Kamperman, 2011; Ross, n.d.). These three pillars are 
defined as the virtual space, the social space, and the physical space, and are shown in figure 2. 
These three pillars are subsequently divided into six underlying categories, which are the focus points 
of New Ways of Working. The figure also shows that the separate aspects that fall under the concept 
can not be classified in just one group.  

 
 

The physical space is defined as ‘a built, tangible environment. Physical places are made for different 
purposes and different uses, e.g. in the office building one has meeting rooms, office areas, cafeterias 
etc. When these spaces are in use they are places, which can be classified in many ways: private, 
semi-private and public spaces, quiet places, etc. (Aaltonen et al., 2012). The physical space thus 
entails the whole building, otherwise also referred to as the workplace, and all physical aspects, 
rooms and spaces within that building. But from this statement it can also be deduced that within the 
work environment there are different workspaces that have different characteristics, in order to 
support different activities. This is the basis of the activity-based office.  

Figure 2: The complex environment of New Ways of Working (Aaltonen et al., 2012) 
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But the activity-based office also takes into account the virtual space and the social space. One of the 
main aspects of the virtual space is the use of the internet, which makes it possible for employees to 
work from different places while still being connected with the office. The social space focuses on the 
communication and collaboration with colleagues, managers and customers. It entails the total social 
network of an employee and forms the basis for our current knowledge economy.  
 

Because of the possibilities to work from different locations and the possibility of employees to move 
around the office, without having an appointed seat, the location is becoming more irrelevant. 
Therefore the quality of the workplace becomes more important (Aaltonen et al., 2012). In addition, 
the knowledge economy and the need for collaboration supports the need for different types of 
workspaces within the workplace (Bell & Anderson, 1999).  
 

It is clear that the focus becomes more and more on the employees and their activities and needs. 
And the workplace and its spaces need to support this. In line with the Human Relations movement 
of the 1930’s (see paragraph 1.1.1), in the last years organizations still became more and more aware 
that their employees are their most important asset, and need to focus on their needs (Krumm & 
Vries, 2003). This need is extra supported by the fact that employees become more and more 
demanding about their work environment (Earle, 2003). To keep their current workers and to attract 
new talent, businesses have to listen to their workers and create a pleasant work environment that 
supports satisfaction and productivity (Blok et al., 2012; Earle, 2003; Krumm & Vries, 2003). 

2.2.2. The motives 
The implementation of the activity-based office can be very beneficial for a company, especially for 
their corporate real estate management. As stated in paragraph 2.1.2., there are eight strategies 
CREM can adopt and focus on, in order to create a strategic plan for the organization. The ones that 
can be supported with an activity-based office are (Appel-Meulenbroek et al., 2015; Gibler & 
Lindholm, 2011; Koetsveld & Kamperman, 2011; Vos & Voordt, 2001); reducing costs, increasing 
innovation, increasing employee satisfaction, increasing productivity, promoting marketing and sales, 
and sustainability. As stated already, the implementation of the new office is very important and can 
fail if not all aspects are taken into account, like the employee preference. In this case, the aim of the 
research can be on these strategies, but it will not automatically mean they will be successful. 
Research of Pouwelse (2014) shows that each strategy asks for its own design of the workspace, and 
that with one design not all strategies can be equally supported.  

2.2.3. The implementation 
Research shows indeed positive effects of the activity-based office, and often the implementation is 
a success. But there are also some negative signals, sometimes because the concept is just not 
implemented correctly or the effects have not the desired outcome. Sometimes workplaces are 
designed based on old ideas about the work environment and the concept fails, because they forgot 
the current needs of the people and the business (Aaltonen et al., 2012). It can also be no success 
when the estimation of the needed workspaces is incorrect (Appel-Meulenbroek et al., 2015), in that 
case people still have to work at a workspace that does not fit their activities. This can lead to issues 
as lack of privacy and concentration. But even when the new office type is implemented correctly, 
lack of privacy and concentration still can be an issue (e.g. Vos & Voordt, 2001). Concentration rooms 
can be perceived as small, or lack the proper acoustic insolation. People will then choose for a 
different workspace, often one in the open office space, which also does not fit the activity properly. 
Research also shows that people are not always willing to switch workspaces, and rather use the 
same workspace even for different activities (Hoendervanger et al. , 2016).  
 

Of course people have to adjust to the new work environment and learn to work in it. It is therefore 
wise to let people get used to the office, before calling it unsuccessful. But when it turns out to be 
unsuccessful the consequences can be severe. It can lead to more expenses, a lower employee 
satisfaction and productivity, and can also lead to a negative promotion of the company.  
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2.2.4. Conclusion 
This section shows that New Ways of Working involves a lot of different aspects, that all need to be 
addressed. The most important are: 

- Work is time and place independent; 
- Output rather than input, requiring responsibility of employees and trust of management; 
- Collaboration, the office becomes a meeting place; 
- Flexibility by activity-based working, optimally supported by technology. 

Both New Ways of Working and the activity-based office are very complex. When implemented 
correctly it can create a lot of benefits, especially on the level of corporate real estate. But when the 
implementation fails, negative effects can cause the company a lot of money and employees. In 
order to support the company and the employees most optimally, it is very important to know what 
the activities of employees are and what they need with regard to the workspaces before a new 
workplace is implemented.  

2.3. Workspaces in the office 
As stated in the previous section, the activity-based workplace is based on the concept that 
employees can choose their workspace based on their current activity and related needs. It is 
designed to support the employees in their tasks and activities (Meel, Martens, & Ree, 2010). This 
requires different types of workspaces, with each their own combination of characteristics. This 
section will discuss these different workspaces that are commonly present in the activity-based 
office, and their characteristics. The activities on which the decision for a specific workspace is based 
will be discussed in paragraph 3.2. 

2.3.1. Spaces and characteristics 
Each type of workspace has a distinctive set of characteristics. There are different ways to distinguish 
the different types of workspaces, based on their characteristics. For example a distinction can be 
made based on the capacity of a space, or the functionality (Kleijn, 2011). Meel, Martens & Ree 
(2010) make their main classification based on the type of activity: workspaces for individual work, 
meetings spaces for shared work and meetings, and support spaces for supporting the work 
processes. This last set of spaces is not interesting for this research because they are not typical 
workspaces which one can choose to work at, and will therefore not be further discussed. It contains 
spaces like, the print and copy area, the pantry, and the break room. In the literature different 
classifications are made, based on what the authors perceive as most important. But the different 
workspace characteristics that are recognized stay roughly the same.  
 

Meel, Martens & Ree (2010) recognize fifteen different workspaces, of which nine are classified as 
workspace and six as meeting space (Appendix 1). Each of the types is based on a set of 
characteristics, namely layout (degree of openness or enclosure), capacity, the degree of privacy and 
concentration, and recommended size of the room. Each type of space is best suited for a limited 
number of activities and has a preferable location within the building (Meel, Martens, & Ree, 2010). 
Although most literature agrees about the existence of these workspaces, with these characteristics, 
they add some other characteristics (e.g. Bell & Anderson, 1999; Groenen, 2010).  
 

First of all, they divide privacy into auditory privacy and visual privacy, and give concentration its own 
category. Although both privacy issues are influenced by whether or not walls or other barriers are 
present and the amount of people in a room, especially auditory privacy can still be an issue if for 
instance the walls are too thin, while the visual privacy is still ensured. Other characteristics added 
are, appearance of the room, the possibilities for interaction, what type of furniture is present in the 
room (a desk and chair, or a lounge seat), whether or not the furniture is ergonomically adjustable, 
comfort, control over environmental features (like lights and temperature), the size of the desk, and 
the availability of facilities (Bell & Anderson, 1999; Groenen, 2010; Lee & Brand, 2005). Last, the 
location aspects are divided into three separate aspects, namely location near a window, location 
near the main routes through the building, and location near the elevator (Appel-Meulenbroek, 
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Groenen, & Janssen, 2011; Meel, Martens, & Ree, 2010). All these characteristics can influence 
whether or not an employee will choose a specific workspace. See table 1 for a complete summary of 
all the workspace characteristics, and appendix 2 for an overview of the sources those characteristics 
came from.  
 

Table 1: Workspace characteristics 

Workspace design Workspace furniture and technology Workspace location 

Size Ergonomically adjustable furniture Location (main routes) 
Appearance Comfort Location (outside view) 
Capacity Environmental control Location (elevator) 
Enclosure Type of furniture   
Auditory privacy Size of the desk   
Visual privacy Facilities (power source)   
Concentration Facilities (telephone)   
Interaction Facilities (computer)   

2.3.2. Conclusion 
There are a lot of different types of workspaces and each has their own characteristics. Each study 
views these workspace different and adds or subtracts some to use in their research. They also make 
their own distinction between the types of workspaces, where one will choose to divide them by 
capacity or functionality, other will divide them by activity.  

2.4. Conclusion 
Over the years several developments have led to a new vision about the workplace, resulting in the 
activity-based office. Were employees in the beginning of the 20th century seen as a tool to perform 
the necessary work and as a potential source of error, nowadays employees are actually perceived as 
people, with specific characteristics, activities and needs. Companies need to focus on these aspects 
in order to create the best possible workplace for their employees and to generate the most benefits 
for themselves. More and more companies are implementing the activity-based office to generate 
this. It is a complex concept, focusing on creating several workspace types to support the activities of 
employees.  
 

The different workspaces within the office concept each have their own characteristics that are able 
to support the work related needs of employees. These characteristics can be divided into workspace 
design, furniture and technology, and location. Workspace design focuses on the space and what it 
supports and includes size, appearance, capacity, enclosure, auditory and visual privacy, 
concentration and interaction. Furniture and technology is about the type and availability of objects 
and their characteristics that are present at the workspace, including ergonomically adjustable 
furniture, comfort, environmental control, type of furniture, size of the desk and facilities like a 
phone, computer or power source. Last, the location of the workspace within the building is 
important, which can be near the main routes, whether or not it has a window or is near the 
elevator.  
With that, this chapter has answered the first research question: ‘What different workspace 
characteristics can be distinguished?’. But knowing which type of workspaces there are is not 
enough. It is also important to know what preferences the employee has. Not every workspace 
supports all activities and not every employee perceives the workspaces in the same way.  
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3. The employee 
This chapter will focus on the employee in the office. The aim is to give an answer to research 
question 2,3 and part of 5. As chapter 2 already stated, the activity-based office is based on the 
concept of people choosing a workspace based on their current activity, which generates different 
work related needs. After a brief introduction on the workers of today, first research question 2 will be 
answered: ‘What are different activities that employees can perform?’. Next, the subject of research 
question 3 will be discussed: ‘What different work-related needs do employees have regarding work-
related activities?’. Different kinds of people can also have different preferences for a workspace. 
Therefore, finally the subject of personal characteristics will be addressed and the basis for research 
question 5 will be set: ‘Can segments be distinguished based on differences in workspace preference, 
and can these be explained by personal characteristics of the employees?’. 

3.1. The workers of today 
The Dutch economy becomes more and more a knowledge-based economy (Baane, Houtkamp, & 
Knotter, 2011; Blok et al., 2012). As the name suggest, the general perception is that knowledge work 
has to do something with knowledge; the creation, distribution, and application of it (Davenport, 
Thomas, & Cantrell, 2002; Hills & Levy, 2014). The work itself is invisible, because it takes mostly 
place in the minds of workers (Greene & Myerson, 2011; Hills & Levy, 2014). Knowledge workers 
often do not need more equipment than their computer and an internet connection, to 
communicate with others and store information. They do not need to follow a script or perform 
repetitive tasks (Greene & Myerson, 2011). Therefore they are not dependent on a physical 
workplace, but are able to do their job from other places as well. Because this type of job often 
requires communication and collaboration, the workplace becomes increasingly important as 
meeting place. This all have led to a change in the required office environment. As stated in the first 
chapter the activity-based office is one of the new office types that support this new way of working.  
 

Even though most people agree about what knowledge work entails, it is not that clear which people 
can be categorized as knowledge workers.  The term is very diverse, and in some jobs only a small 
part can be considered knowledge work. The one thing that most of the literature agrees on is the 
level of education (e.g. Aaltonen et al., 2012; Adviesraad voor het Wetenschaps- en 
Technologiebeleid, 2013; Raspe et al., 2014). A higher education results more often in knowledge 
work. Other aspects studies used in the determination of knowledge workers are activities, mobility, 
income, knowledge intensity, level of autonomy, and the own interpretation of the job (e.g. Aaltonen 
et al., 2012; Davenport, Thomas, & Cantrell, 2002; Duffy, 1997; Greene & Myerson, 2011; Raspe et 
al., 2014). 
 

It is often suggested that the activity-based office is mostly useful in knowledge work. But in this 
study it actually does not matter as much. This research looks at the preferences of employees for a 
certain type of workspace, when the activity-based office is or will be implemented. Therefore all 
offices, regards less of the type of work, can be interesting. Especially offices that are in the process 
of becoming an activity-based office, or that are recently redeveloped based on this concept are 
interesting. But in most cases however, there will be some kind of knowledge work. The most 
important aspects in this study are the activities of the employees, the related needs, and the 
differences between different types of people.  
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3.2. Activities and work patterns of employees 
It is already stated that in the activity-based office the employees choose their workspace based on 
their current activity. Especially because employees perform different tasks in one day, but there are 
also differences between employees and the kind of tasks they perform (Rothe et al., 2011; Bell & 
Anderson, 1999). Brill, Weidemann, & the BOSTI Associates (2001) show a big difference in the time 
spend on certain activities for the managers, in contrast to engineers, professionals and 
administrative personnel. It is thus very important to know which types of activities can occur, and 
which activities are performed more often and are the most important for the work process.  

3.2.1. Activities 
In a standard company there are many different activities that need to be performed. Not every 
activity is equally important or takes the same amount of time as others. Susante (2014) found 21 
different activities and put them in order of importance for the job, see figure 3. Liebregts, (2013) 
used these same activities. Both studies used the Leesman database for their study, which produced 
this list of 21 different activities (http://leesmanindex.com).  

 
Figure 3: Importance of activities  (Susante, 2014) 
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Figure 3 shows that individual focused work at the desk is very important for respondents, together 
with planned meetings, telephone conversations and informal unplanned meetings. These activities 
all score 70% or higher. The next activity drops abruptly to 60% and steadily goes down to 40%. This 
group contains 13 of the 21 activities: Collaborating on focused work, reading, relaxing/ taking a 
break, (creative) thinking, individual routine tasks, learning from others, informal social interaction, 
business confidential discussions, spreading out papers or materials, hosting visitors, clients or 
customers, audio conferences, larger group meeting, and collaborating on creative work. The last 
four activities score very low on importance and include private conversations, individual focused 
work away from the desk, video conferences, and using technical/ specialist equipment or materials. 
These findings were based on research under 43.791 respondents, collected over a large period of 
time, in a large number of different companies, and it different kinds of work settings and 
environments.  
 

Vos & Voordt (2001), worked with a significant smaller amount of activities when looking at on which 
activities time was spent the most. They already categorized the activities and had even a category 
for ‘other activities’, see figure 4. This categorization is based on the nature of the activity.  Budie 
(2016) found a roughly similar division of time spend on the activities. ‘Filing’ has become not worth 
mentioning, but he divided ‘desk work’ into ‘individual concentrated work’ and ‘individual non-
concentrated work’, see figure 5. Shown are the average hours spend per week, but the standard 
deviation is rather large and in some cases the activities can range between 0% till 100%.  

 

 
 
But just like with workspaces, activities can be categorized in many different ways. Tabak (2009) 
distinguished three main ways to categorize activities: 

- Social, physiological or job related activities; 
- Solo or group activities; 
- Planned or unplanned activities.  

 

The first categorization focuses on the relation of the activity with the job. As the name suggests, job 
related activities are directly or indirectly related to the job. Social and physiological activities are a 
result of human nature. Social activities include taking a break or chat with colleagues, while 
physiological activities include activities like going to the toilet.  
The second categorization is based on the amount of people participating in an activity. Solo 
activities are mainly activities done one your one, but short moments of shared activities to support 
the solo activity or an accidental interaction in the corridors are also part of this type. Group 
activities mostly consist of meetings or presentations, where more people are participating in. these 
people share a common goal in these group activities.  
 

  

Figure 4: Division of office activities by time (Vos, 
1999 in: Vos & Voordt, 2001) 

Figure 5: Division of office activities by time (Budie, 
2016) 
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The last categorization is based on whether or not an activity is planned. Meetings are often planned.  
But sometimes unforeseen events happen or wishes or needs require a person to change activities, 
like getting a drink. Also solo activities that are job related are often not planned, but just have to be 
done. Activities are not always categorized the same, as different circumstances can change the 
characteristics of an activity. For instance lunch, most of the time people go to lunch at the time that 
is most convenient and is not specifically planned, while other times a business lunch is planned in 
advance. It this case lunch can be categorized both as unplanned as planned, based on the current 
event.  
 

But these three types of distinction are not the only possible options. Tabak (2009) also names 
classifications based on the attributes of an activity, namely frequency, duration, priority, location, or 
the required equipment. Liebregts (2013) conducted a factor analysis to categorize the 21 activities, 
also used by Susante (2014), and found four groups of activities wherefore different activities are 
important: 

- Interaction based work activities (individual focused work away from your desk, informal 
unplanned meetings, planned meetings, business confidential discussions, private 
conversations, audio conferences, using technical or specialist equipment or materials, larger 
groups meetings or audiences, hosting visitors, video conferences);  

- Collaboration activities (collaborating on focused work, collaborating on creative work, 
informal unplanned meetings, informal social interaction, thinking/ creative thinking, 
learning from others, using technical or specialist equipment or materials);  

- Facility dependent work activities (individual routine tasks, reading, informal social 
interaction, private conversations, learning from others, spreading out paper or materials, 
using technical or specialist equipment or materials, relaxing/ taking a break); 

- Concentration based activities (individual focused work desk based, reading, informal 
unplanned meetings, planned meetings, telephone conversations).  

Some activities are categorized under different groups. This shows that sometimes activities are not 
that easily categorized. 

3.2.2. Conclusion 
As shown in this section, there are many different activities that can be performed  by employees 
within a company, but not all activities are equally important or are spent the same amount of time 
on. It is important to know what the averages on this are within a company, in order to give a fitting 
advice for a specific company. 
 

There are also different ways of categorizing these activities, based on what aspects are perceived to 
be the most important. When looking at these categorizations, it is clear that many of them can be 
performed at the same workspace, when considering the amount of people participating in an 
activity, or the need of privacy and concentration. The activity itself generates specific needs that 
need to be supported by the workspace. The next paragraph will look more closely at these needs, 
both activity-related as more general.  

3.3. Work related needs of the employee 
This research focuses on the preferences of employees with regard to a certain workspace, based on 
their activities. As the previous section showed, many different activities can occur within an office. 
These different activities all have different characteristics and therefore generate different needs in 
order to perform these tasks in the most optimal and efficient way. This is also the reason there are 
so many different workspaces in order to support all these activities. These needs therefore are 
directly related to the preference of the employee for a certain workspace. Needs are often 
associated with satisfaction. Van der Voordt (2004) states that ‘employee satisfaction refers to the 
degree to which the working environment meets the wishes and the needs of the employees’. Thus 
when the office environment and the different workspaces support the needs of employees, a higher 
employee satisfaction can be generated. This generates a benefit for the organization.  
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There are different kinds of needs related to the work environment. Vischer (2007) categorizes them 
by the comfort they generate, although comfort can be seen in this context as need and influence on 
satisfaction and productivity. She recognizes three levels of comfort; physical comfort, functional 
comfort, and psychological comfort. Not every form of needs are equally important in this study. The 
physical needs are focused on the workplace as a whole. Functional and physiological needs can be 
related to workspaces and are therefore of more interest in this study.  

3.3.1. Physical needs 
Physical needs are at the base, these aspects need to be met for the creation of a habitable 
environment and includes aspects like safety and health (Vischer, 2007). Health is mostly 
accomplished by a good indoor climate. Oseland (2009) states that people in their nature have a 
strong affinity with the outside world and need to feel connected with it, daylight, natural 
ventilation, and greenery are therefore aspects that need to be present in order to keep a healthy 
work environment. These aspects are supported by other literature, and often it is found that indoor 
climate is one of the most importance components of an office (e.g. Fleming, 2005; Maarleveld, 
Volker, & Voordt, 2009). Indoor climate consist not only of incoming daylight and natural ventilation, 
but also include the quality of the artificial light, the temperature, and acoustic aspects. 

3.3.2. Functional needs 
The second level is that of the functional needs or work-related needs. This level contains the aspects 
of the work environment that support the actual work process (Vischer, 2007). Ergonomics is a much 
called aspect in the literature and is often also one of the most important aspects (Appel-
Meulenbroek, Groenen, & Janssen, 2011; Fleming, 2005). But the possibility to adjust is not the only 
aspect of the furniture, the size of the desk is also perceived as an important need, especially in 
certain jobs (Fleming, 2005). The next important need for knowledge workers is that of 
concentration, because (as shown in figure 4) individual desk work is of great importance. 
Maarleveld, Volker, & Voordt (2009) even see it as the most important need of employees in the 
work environment. Others name this aspects as well, but perceive other needs as more important 
(e.g. Been, Beijer, & Hollander, 2015; Fleming, 2005; Oseland, 2009). Another big part of knowledge 
work is collaboration, and thus communication (Greene & Myerson, 2011). This need is mentioned in 
a lot of literature (e.g. Fleming, 2005; Hills & Levy, 2014). Appel-Meulenbroek (2010) state that 
‘knowledge sharing can only take place between people through some kind of communication’. 
Although this is thus very important, Maarleveld, Volker, & Voordt (2009) only found an average 
importance of this aspect. Being in close proximity of employees is related to this and another need 
of knowledge workers (Appel-Meulenbroek, Groenen, & Janssen, 2011; Fleming, 2005). Last 
functional need is that of IT services. In an age where almost everything is done by computer and 
working from home becomes more and more integrated, good IT services become very important. 
Files are no longer stored in a file cabinet at work, but in the cloud. This is why the quality of IT 
services and the internet is perceived very important (Fleming, 2005; Maarleveld, Volker, & Voordt, 
2009; Rothe et al., 2011).   

3.3.3. Physiological needs 
The physiological level is the last of the three named by Vischer (2007). She describes this as the 
‘feeling of belonging, ownership, and control over ones workspace’ and it ‘links the psychosocial 
aspects with the environmental design and management of the workspace through territoriality, 
privacy and control’ (Vischer, 2007). Feeling of belonging and ownership can both be linked back to 
territoriality and personalization. Although these needs seem in contradiction with the activity-based 
workplace, where no one has his own space, Brunia & Hartjes-Gosselink (2009) distinguish different 
ways in which an employee can show his territory for long term and short term options. Although 
permanent personalization is not possible in this type of office, the adjustment of furniture to ones 
preferences or the leaving of clothing on a chair, is a way of showing ones territory during a day. 
Fleming (2005) also found that workspace ownership is still rather important, even more important 
than privacy. Which in his study has one of the lowest importance of all components. While others 
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found a slightly higher importance (e.g. Hills & Levy, 2014; Maarleveld, Volker, & Voordt, 2009). 
Control over the work environment not only means control over furniture and personalization, but 
people also need control over the indoor climate. Especially temperature and lighting are very 
important for creating the most optimal environment for performing a task. Although both Fleming 
(2005) as Maarleveld, Volker, & Voordt (2009) found that this is one of the less important needs, it is 
still a primary aspects that influences satisfaction (Aaltonen et al., 2012; Hills & Levy, 2014). Privacy is 
often required by employees for confidential meetings, and telephone calls. Voordt & Meel (2002) 
separate the concept of privacy in four different subcategories, namely visual privacy, auditory 
privacy, social or territorial privacy (choice in contacts), and informal privacy (possibilities to share or 
protect own information).  Especially the first two types are important in the work environment and 
differ between workspaces. The last need is that of aesthetics. Although this need is only moderately 
important (Fleming, 2005; Maarleveld, Volker, & Voordt, 2009), it has still a notable influence on the 
satisfaction of people. It has to be noticed that a too strong of an environment can influence the 
performance in a negative way when it becomes a distraction (Aaltonen et al., 2012; Appel-
Meulenbroek, Groenen, & Janssen, 2011). But especially color and materials can contribute to a 
warm and pleasant atmosphere (Appel-Meulenbroek et al., 2015).    
 

Table 2: Needs 

Physical needs Functional needs Physiological needs 

Indoor climate Ergonomics Territoriality and personalization 
Visual comfort Desk space (size) Control 
Greenery Concentration Visual privacy 

 
Communication Auditory privacy 

  Proximity to coworkers Aesthetics 
  (IT) facilities   

3.3.4. Conclusion 
An overview of the discussed needs is visible in table 2, while appendix 3 shows which needs are 
derived from which sources. As show in this section, employees have a lot of needs with regard to 
the work environment. Some are always important, while others differ based on the current activity. 
Not every need has the same influence, but still every need is still important when looking at the 
satisfaction of employees and their preferences for certain workspaces. It is also possible that the 
importance of each need differs between people. This will be discussed in the next section. Of course 
there can be also other needs that influence the performance and satisfaction of someone, but these 
are less relevant in this context, or have such a small influence that they are negligible. 

3.4. Personal characteristics 
Besides having different activities and therefore different needs, employees also differ in their 
characteristics. Not every person is the same, and research shows that these personal characteristics 
can influence the workspace preferences of employees (e.g. Appel-Meulenbroek et al., 2015; 
Batenburg & Voordt, 2008; Rothe et al., 2011; Rothe et al., 2012). It is therefore important to know 
on which characteristics people differ, in order to be able to design a workplace that offers a pleasant 
environment for all the employees. There are two types of characteristics. First there are 
demographic characteristics, these are related to the person itself, while work related characteristics 
are determined by someone’s job.  Only the characteristics related to the study of workspaces will be 
discussed.  

3.4.1. Demographic characteristics 
As stated demographic characteristics are determined by the person. Most used characteristics are 
age, gender, level of education, and personality. In this time, especially age is a trending topic, 
because in the current economy four different generations are at work. Although the literature does 
not agree about the names and birth dates of the different age groups, they almost all agree that 
there are differences between these groups (Earle, 2003; Rothe et al., 2012). Other research shows 
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that there are indeed differences, but these are very small and less important when taking other 
characteristics into account (Budie, 2016; Houben, 2015). The second demographic characteristic is 
gender. While currently there is an ongoing debate about the equality of males and females, 
research shows in some areas definitely differences between both sexes. Differences mostly occur in 
the need for control over indoor climate and status (e.g. Bodin Danielson & Bodin, 2008; Brunia & 
Hartjes-Gosselink, 2009; Rothe et al., 2011). In other aspects, like privacy and communication no 
significant differences were found (Rothe et al., 2011). Furthermore, education is also an important 
characteristic. In paragraph 2.1 it is already discussed that most knowledge workers are highly 
educated, but there are still some differences in the workplace. De Been & Beijer (2014) show that 
education has a significant impact on the satisfaction of communication, architecture and lay out, 
and indoor climate, but also on productivity support, privacy and concentration. Others have used 
this characteristic also in their research (e.g. Batenburg & Voordt, 2008; Bodin Danielson & Bodin, 
2008). The last demographic characteristic is that of personality. An often and worldwide used 
concept is that of The Big Five, which refers to the most comprehensive way to describe the human 
personality. It contains five personal traits, namely neuroticism, extroversion, openness, 
agreeableness, and conscientiousness (Digman, 1990, in: Bozionelos, 2004). To make all the 
personality traits sound more positive and understandable the following terms can be used: 
emotional stability, extraversion, openness to experience, agreeableness, and conscientiousness (e.g. 
Gosling, Rentfrow, & Swann, 2003). Some aspects or combinations of aspects can influence the 
preference for a workspace and related needs. For example introvert people are more often to work 
alone and need more privacy, while extravert people are more social and seek communication 
(Oseland, 2009). Other literature also found that personality is relevant when looking at the 
workplace (e.g. Bozionelos, 2004; Hartog, 2015).  

3.4.2. Work related characteristics 
Work related characteristics are based on someone’s job. This includes the characteristics of the 
working hours per week (part time/ full time), the hours present at the office, tenure, line of 
business, job status,  and performed activities (Batenburg & Voordt, 2008; Bodin Danielson & Bodin, 
2008; De Been & Beijer, 2014; Susante, 2014). Some of these characteristics are related. In paragraph 
2.2 it is already stated that there is a difference in activities between managers and other personal. 
The first named job rank has more meetings, while the second group has more individual desk work 
(Brill, Weidemann, & the BOSTI Associates, 2001).  Of course job type also has an influence on the 
tasks one has to perform. The hours spend at the office can also relate to the hours worked per 
week, but can also be influenced on the possibility to work from home or by the amount of time at 
the location of a client. Tenure is the one aspect that has the least relations with the other aspects. 
This is the years spend at the company. Often it is assumed that when people are working longer for 
the same company in the same work settings, they have more difficulties when the office 
environment is changed. This characteristic is therefore, in some cases, correlated with age. 
 

Table 3: Personal characteristics 

Demographic Work related 

Age Working hours per week 
Gender Hours present at the office 
Educational level Tenure 
Personality Line of business 

Openness to experience Job rank 
Emotional stability Activities 
Conscientiousness   
Agreeableness   
Extraversion   
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3.4.3. Conclusion 
Research shows that personal characteristics, whether or not they are demographic or work related, 
can have an influence on the preferences of employees. Therefore these aspects need to be 
considered when looking at the workplace and needed workspaces. This can be quite difficult, 
because companies can only influence the work related aspects. Demographic characteristics change 
when employees retire and new personnel is hired. Research also show that even though these 
personal characteristics have an influence, other aspects like the performed activities have a bigger 
influence and are therefore more important (Appel-Meulenbroek et al., 2015; Budie, 2016; Rovers, 
2016). Table 3 shows all the characteristics discussed in this section, while appendix 4 shows an 
overview of the sources from which the specific characteristics are derived.  

3.5. Conclusion 
The activity-based office is mostly used in offices where knowledge work is performed. A knowledge 
worker is someone who creates, distributes, and applies knowledge. This is mostly done in their 
mind, therefore needing almost no equipment and thus being able to work from different places. 
These employees can and need to do a lot of different activities, in order to perform their job in the 
best way. Paragraph 3.2 showed  21 activities based on the Leesman index. There are different ways 
of looking at these activities, based on what one perceived are the most important aspects. Hereby 
the number of different activities or categories of activities can be reduced.  
 

Different activities generate different needs that are related to these tasks and that ask for different 
workspace types in order to support them. These needs can be divided into physical needs, 
functional needs and physiological needs.  
 

It is also possible that different types of people with different characteristics can have different 
preferences, with regard to workspaces. These characteristics can be divided into two categories. 
First the demographic characteristics, which focus on the person itself, and include age, gender, 
education, and personality. Second the work related characteristics, that focus on the characteristics 
that are created by the job of a person, and include working hours per week, hours present at the 
office, tenure, job rank, line of business, and activities.  
 

These three aspects, activities, needs and personal characteristics are very important when looking 
at the preference for workspaces. Each company is different and has its own activities with different 
priorities, different needs that are generated by these activities, and a specific mix of employees that 
can also influence the preference. It is therefore always important to learn what type of organization 
it is and how the differ on these aspects, in order to create the best possible advice for the 
implementation of the activity-based office with its different workspaces.   
This chapter has tried to give an answer to research questions 2,3 and 5, which focus on these 
aspects. It forms the basis for the operationalization that follows in the next chapter.  
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4. Research approach 
The last two chapters discussed the workplace, more specific the activity-based office, and the 
importance of knowing beforehand what preferences the employees have with regard to their 
workspaces. This in order for the corporate real estate management department to create the best 
possible workplace, with certain workspaces, to support the activities and needs of employees. To 
gain insight in the preferences of employees with regard to their workspaces an experiment will be 
conducted. This chapter focuses on the research approach of this experiment.  
 

The first section will discuss the method that will be used in this experiment, namely the stated choice 
method. The second part will shortly discuss some prominent choices with regard to the data 
collection. After this the discussed method will be used to set up the experiment for the primary goal 
of this study, in order to be able to gather the necessary data. In the fourth part of this chapter, the 
secondary aim of this research is worked out for the same purpose. Finally the aspects of the 
questionnaire and the experiment, including the sample size, will be discussed. This chapter will end 
with a conclusion, before moving on to the actual data collection and analyses in the next chapters.  

4.1. Research method 
As discussed in chapter 2.3, workspaces consist of multiple characteristics influencing the workspace 
preference of employees. There are several methods to gain insight in and measure the preferences 
of people. These methods can basically be split into two types of data collection, revealed data 
collection and stated data collection. Subsequently the stated choice/preference models can be 
divided into compositional or decompositional measurement methods. First the choice for the 
method will be discussed, before elaborating on the method itself.  

4.1.1. Choice of method 
Choice/ preference can be measured in two different ways. The first is revealed choice/ preference, 
which derives its data from observations, and thus only existing alternatives. The stated choice/ 
preference method derives its data from an controlled experiment where respondents are presented 
with hypothetical alternatives (Hensher, Rose, & Greene, 2015a). The biggest advantage of a stated 
preference, in comparison to a revealed preference, is the ability of including not only existing 
alternatives but also new alternatives. Due to the fact that this method makes use of people stating 
their preferences, rather than observing them. This translates in other advantages, namely with 
stated choice experiments it is possible to guarantee variability and low correlations between 
attributes and attribute levels, and multiple observations per individual are possible. In revealed 
choice experiments, only the existing alternatives can be observed, in which the variation between 
attribute levels is most likely not consistent, or some levels are even not included in that particular 
set of observed alternatives. A strong correlation between attributes is also possible, because in 
current situations decisions are made based on a combination of attributes. It is therefore very 
difficult to disentangle which attribute is more important and thus what the preference of 
respondents is. But the stated choice method also has one big disadvantage, namely that it is not 
clear whether or not respondents would make the same decision in real world conditions in 
comparison to the experimental conditions (Hensher, Rose, & Greene, 2015a). Eventually the stated 
choice method is still preferred over the revealed choice method. 
 

In addition when choosing a stated choice/ preference method, the manner in how the choice/ 
preference is measured needs to be chosen (Kemperman, 2000). When measuring choice, only the 
decompositional or conjoint choice can be used, while researching preference a choice needs to be 
made between compositional and decompostional. In a compositional approach respondents are 
asked to rate separate attributes and attribute levels, while the decompostional approach uses 
alternatives in which the attributes are combined.  By using the overall utility of the alternatives, it is 
still possible to find the most important attributes and attribute levels, but also some interaction 
between them. This results in the ability to predict the probability that respondents will choose a 
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certain alternative. The eventual choice for a specific workspace is based on a consideration of each 
of the different attributes and their relative importance (Kemperman, 2000). Therefore this research 
will use the decompositional stated choice/ preference method. This method has already proven 
itself in other fields of study like retail, traffic routes, and student housing (e.g. Kemperman, Arentze 
& Aksenov, 2016; Kerkman, 2010; Nijënstein, 2012). 
 

Within this method several other models exist to analyze the data. This study will not only look for 
the general preference of respondents, but will also try to find differences between certain types of 
respondents, based on their characteristics. Both aspects, the general preference and the group 
specific preferences, need different models. This will be elaborated on in the next section.  

4.1.2. Method 
With the stated choice method respondents are presented with situations (activities) for which they 
have to choose the most suitable hypothetical alternative (workspaces). These alternatives consists 
of a specific collection of attributes, which have different levels that determine the alternative.  
 

People derive a certain utility from the attributes, based on the importance and preference. The 
overall utility of an alternative, calculated by the sum of the separate utilities, determines which 
alternative an individual will most likely choose. When people choose between alternatives, they 
prefer the one with the highest overall utility (Hensher, Rose, & Greene, 2015a).   
 

The utility of an alternative can be calculated with the following formula (Hensher, Rose, & Greene, 
2015b): 

𝑈𝑖𝑞 =  𝑉𝑖𝑞 + 𝜀𝑖𝑞 = ∑ 𝛽𝑛𝑋𝑖𝑛𝑞
𝑛

+ 𝜀𝑖𝑞 

𝑈𝑖𝑞  = The overall utility of individual q for alternative i; 

𝑉𝑖𝑞  = The structural utility of individual q for alternative i; 

𝛽𝑛  = The utility weight for attribute n; 
𝑋𝑖𝑛𝑞  = The score for alternative i on attribute n for individual q. 

The error-component 𝜀𝑖𝑞 is added in order to be able to account for errors in measurement 

(Kerkman, 2010).  
 

After calculating the utility of the alternatives, the probability of an individual choosing a specific 
alternative can be calculated. The simplest and most widely used method is the Multinomial Logit 
Model (MNL):  

𝑝𝑖𝑞 =
𝑒𝑥𝑝(𝑉𝑖𝑞)

∑ 𝑒𝑥𝑝(𝑉𝑖′𝑞)𝑖′

 

𝑝𝑖𝑞 = the probability that alternative i will be chosen by individual q.   
 

This method determines the overall probability of a person choosing a specific alternative for a 
certain activity, without taking into account heterogeneity of people (Hensher, Rose, & Greene, 
2015c; Hensher, Rose, & Greene, 2015a). To be able to determine different groups of people with 
similar preferences, based on their characteristics, the Latent class (LC) model can be used. This 
method groups respondents based on their stated preference. These groups are called latent classes.  
 

Often a respondent does not belong exactly to one group, therefor this method determines first the 
probability of a respondent belonging to a specific class: 

𝑃𝑞∈𝑐 =
𝑒𝑥𝑝(𝜃𝑐𝑧′𝑞)

∑ 𝑒𝑥𝑝(𝜃𝑐𝑧′𝑞)𝑐

  

𝑃𝑞∈𝑐 = the probability of individual q belonging to class c; 

𝜃𝑐 = the vector of utility weights belonging to characteristics z specified for class c; 
𝑧′𝑞 = vector of observed individual characteristics of individual q.  
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For each individual the probability belonging to each class can be determined, in which must count 
∑ 𝑃𝑞∈𝑐 = 1.0. Each individual is assigned to the class with the highest probability.  
 

After determining the classes, the probability of each alternative being chosen can be estimated in 
the same way as with the MNL model.  

4.1.3. Stages of a stated choice experiment 
In order to execute a stated choice experiment, several stages must be completed, in a 
predetermined order (Hensher, Rose, & Greene, 2015a). These stages are in general not specific to 
only this type of experiment, but can be used in most methods.  
 

Stage 1: Identify relevant attributes 
The first step is to identify the relevant attribute to describe the alternatives. The included attributes 
need to be essential to describe the problem in general and need to be easy to understand for the 
respondents. In this study, this is determined in the literature study and will be further detailed in 
the operationalization.  
 

Stage 2: Identify levels for each attribute 
After identifying the relevant attributes, the levels of each of these attributes need to be determined. 
In order to keep the number of alternatives manageable, the number of levels needs to be kept low 
as well. Other requirements are that the levels should be relevant and believable, and should cover 
the whole spectrum of these possibilities. These levels also should be competitive, in order for 
respondents to be able to choose. This stage will be completed in the next paragraph.  
 

Stage 3: Design experimental task 
The third stage consists of designing the experimental task. The hypothetical alternatives need to be 
structured, based on the attributes found. Often it is not possible to include all possible combinations 
of alternatives, especially when working with a larger number of attributes or levels. Instead of using 
a factorial design, which includes all possible combinations, a fractional factorial design can be used 
to limit the number of needed alternatives while still keeping an orthogonal subset. Stage three will 
be described in paragraph 4.3.  
 

Stage 4: Data collection 
When the experimental design is set up, the actual execution of the experiment can start with the 
data collection. There are several ways of doing this, either by personal interviews, mail surveys, 
phone based surveys, or internet based surveys.   
 

Stage 5: Model estimation 
Stage five includes the model estimation, in which the data will be prepared for the analysis and the 
actual analysis will be performed. Collected date needs to be recoded in order to be able to work 
with, and estimate the relative importance of each of the attribute levels. This stage will be executed 
in chapters 5 and 6.  
 

Stage 6: Hypothesis testing, validation and simulations 
The last stage includes the testing of the hypothesis and the validation of the research. It is also 
possible to perform simulations based on the estimated model. This stage will be elaborated in 
chapter 6.  

4.1.4. Conclusion 
It can be concluded that the stated choice method is the best option for performing this experiment 
and getting the best possible results of which a clear conclusion can be based. To execute this 
experiment six stages need to be followed and several different sub-methods need to be used in 
order to make valid conclusions.  
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4.2. Design 
Before setting up the experiment a few discussion have to be made, that can influence the structure 
and focus of the data collection.  

4.2.1. Data collection 
By the use of an online questionnaire, the respondents will be presented with the experiment. This 
method is chosen because a large number of respondents can be reached in a small amount of time. 
It is easier for them to respond and change answers, and the data can be collected in an efficient and 
consistent matter.  
 

Since the research consists of two parts, the questionnaire will also. The primary aim of the research 
is gain insight the workspace preference of employees based on their activities. In order to collect 
this data one part of the questionnaire will consist of the stated choice experiment. The secondary 
aim is to find out if different types of people have different preferences. In order to collect this data 
respondents will be presented with several personal and work related questions.  

4.2.2. Company focus 
To narrow the field for approaching companies, the choice is made to only approach municipalities. 
This type of organizations has a large number of departments, thus generates different types of 
employees with different types of activities. At the same time municipalities generally have a large 
number of workers, thus with only a small number of participating organizations a large number of 
respondents can be created.  

4.3. Stated choice experiment – primary aim 
The main purpose of this research is to study which types of workspaces people choose based on 
their activities, in order to be able to give an advise to corporate real estate managers about the 
implementation of the activity-based office. Each workspace is composed of different characteristics, 
in order to support the work-related needs that correspond to specific activities.  
 

In order to get the necessary data for this experiment, respondents will be provided with a 
questionnaire in which they will be presented with different scenario’s. Before the questionnaire can 
be set up, all the characteristics need to be operationalized (stage 2 of paragraph 4.1.2.) and the 
number of activities needs to be diminished. With the use of the operationalized variables the 
different workspace alternatives and scenarios can be created for the questionnaire.  

4.3.1. Context variables 
The activities determine the context of the question, and are therefore called context variables. In 
order to create a manageable questionnaire the amount of activities, found in the literature study, 
need to be diminished. The literature showed several ways to do this, but in this study the activities 
will be chosen based on the intention of the study and some assumptions. See table 4 for the final 
overview of the activities.  
 

First of all, this study focusses on work activities at the workspace, therefore taking a break, informal 
social contact and individual focused work away from the desk can be excluded. Often in an activity-
based office, meeting rooms still need to be booked in order to make sure there is a room available 
for larger group meetings. Since this study focuses on the immediate choice of an employee for a 
workspace based on preference, all activities regarding larger groups can be excluded. Based on logic 
these activities are: larger group meetings or audiences, and the audio and video conferences. 
Planned meetings can both be with larger groups, as with a small number of people. In general, in 
both cases, this type of activity does not take place at the workspace but in a predetermined 
location. Therefore also planned meetings will be excluded. Based on the need for special 
equipment, and the probability of that being only available in one location, the activity of using 
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technical/ specialist equipment or materials can also be excluded. Hosting visitors, clients or 
customers probably includes meetings or a trip around the office and can therefore also be excluded.  
 

This leaves twelve activities that need to be taken into account in this study. Some of these are 
rather similar in nature and can therefore be combined in one activity. First the activities are split 
into two categories, namely individual work and collaborative work. Individual work can be split into 
three activities that differ in nature, first there is individual focused work, that will include individual 
focused work, desk based, thinking/creative thinking and reading. Secondly, another kind of 
individual work requires less focus, and includes individual routing tasks and spreading out papers or 
materials. Telephone calls on the other hand are also individual activities, but compared to the 
previous two categories requires a bit more auditory privacy. Nowadays skype is an often used 
alternative for telephone calls, therefore telephone/ skype conversations will make up the third 
individual activity.  
 

The second category is that of collaborative tasks, including two or more people. This category can 
also be divided into three separate activities. The first activity includes collaborative work, that 
involves a small group of people (mostly two or three) working together that requires only some 
conversations. This activity includes collaborating on focused work and collaborating on creative 
work. The other two activities are actual conversations or meetings, in which the people are thus 
talking the whole time. This can be split up in informal/ not confidential meetings and private/ 
confidential meetings. The first activity includes learning from other and informal unplanned 
meetings, while the second includes business confidential discussions and private conversations.  
 

Table 4: Activities – Context variables 

Leesman activities New activities 

Individual focused work, desk based Individual focused work 
Reading Individual focused work 
Thinking/ creative thinking Individual focused work 
Individual routine tasks Individual non-focused work 
Spreading out papers or materials Individual non-focused work 
Telephone conversations Telephone/ skype conversations 
Collaborating on focused work Collaborating 
Collaborating on creative work Collaborating 
Learning from others Informal meetings 
Informal unplanned meetings Informal meetings 
Business confidential discussions Confidential meetings 
Private conversations Confidential meetings 
Individual focused work, away from your desk x 
Informal social interaction x 
Planned meetings x 
Audio conferences x 
Larger group meetings or audiences x 
Hosting visitors, clients or customers x 
Video conferences x 
Using technical/ specialist equipment or materials x 
Relaxing/ taking a break x 

4.3.2. Workspace attributes 
Besides the scenario’s based on the activities the respondents will be presented with hypothetical 
workspaces, the alternatives, of which they have to choose the best fitting one for the given activity. 
In order to create the alternatives, the attributes need to be operationalized. First the attributes used 
to create the workspaces need to be choses and subsequently attributes levels need to be assigned.  
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Choosing the attributes 
To create the workspaces not all attributes found in the literature (paragraph 2.3) can or will be used. 
First of all, to limit the amount of possible workspaces, but also because in some cases it can be 
assumed that they will be the same in all circumstances. Thirdly, some attributes correlate in such a 
way that it will never be possible to view them separately.  
 

Just as with the needs it is assumed that comfort, also including ergonomically adjustable furniture 
and environmental control, are managed on a workplace level and are supported within a certain 
bandwidth based on regulations. Therefore these will not be taken into account in this study. 
Another aspect is that of furniture and technology. It is assumed everyone has their own phone and 
laptop, and therefore they do not need to be present at the workspace. It is also assumed that at 
every workspace there are enough power sources, based on the idea that building managers will 
already have taken into account the number of electrical devices in modern times. Therefore only the 
type of furniture and the size of the desk will be included in the creation of the workspaces. The type 
of furniture is an often seen aspect in the activity-based office, especially lounge areas are created for 
people to work in a more relaxed area. The size of the desk, as stated in paragraph 3.3, is perceived 
very important as need and can vary significantly based on the type of activity. Space characteristics 
are especially important in this study, but only four of the eight attributes in this category will be 
included. The attributes that will be excluded are size, capacity, visual privacy and interaction. Size 
will not be included, because this dependents on other attributes, like size of the desk, type of 
furniture and level of enclosure. Capacity will be excluded, since this study will only take individual 
and small group activities into account that require a free workspace. Since all given workspaces 
should be a possible option for all activities it would be rather hard to combine those. Also the size of 
the desk will influence this attribute. Visual privacy greatly depends on the level of enclosure of the 
workspace, and can therefore not be included as a separate attribute. The last space characteristic 
that will not be included in interaction. This attribute is very hard to determine, since this 
dependents on a lot of other aspects and can strongly vary on the perception of the employee.  
 

Of the location characteristics only the location with regard to an outside view will be included. The 
location near an elevator is especially interesting for meetings with visitors, which we excluded from 
the activities, and is therefore not interesting in this study. The location with regard to main routes 
can strongly influence concentration and will therefore not be included on its own, but rather will be 
combined with concentration.  
 

Assigning attribute levels 
After the determining of the attributes, levels need to be assigned. To create the most balanced 
design, every attribute gets assigned the same amount of attribute levels. In this case three. The 
most important aspect to consider is that all combinations of attribute levels need to be possible.  
 

Level of enclosure (including visual privacy) 
This attribute determines the degree of enclosure of the workspace. The three levels are enclosed, 
semi-enclosed, and open. Enclosed entails the workspace is surrounded by four walls, and it thus a 
closed room. This level has a high level of visual privacy. Semi-enclosed  are enclosed room with less 
visual privacy, because these workspaces are surrounded by glass. Open workspaces contain the 
workspaces in an open plan setting and thus are not surrounded or blocked by anything.   
 

Auditory privacy 
Privacy will be approached with the levels low, medium and high. This attribute entails how well 
other people can hear you.  
 

Possibilities for concentration 
This attribute will also be using low, medium and high as attribute levels. Concentration focusses on 
how well you can hear other people and other distractions.  
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Appearance (Color use) 
This entails the colors in the room. These colors can be distracting, but can also give the room a nice 
and stimulating appearance. The first level contains no colors, only grey or white. There is no 
stimulation. The second level entails neutral and soft colors. It makes the workspace more friendly, 
but is not distracting. The third level is that of vibrant and hard colors. It can make the workspace 
more playful, but can also be distracting. Not the amount, but the intensity is taken into account.  
 

Size of the desk 
The desk size can be small, medium, or large and depends on the amount of square meters of the 
desk. Small entails 1 m2, medium entails 2 m2, and large entails 4 m2. These sizes are based on NEN 
1824 (Winter, 2016).  
  
Type of furniture 
A distinction can be made between a desk and chair(s), a lounge area, or a bar setting. A lounge area 
consists of a sofa and table, and a bar setting contains a high table and a bar stool. In all cases there 
is a work surface and a possibility to sit.  
 

Location in connection to an outside view 
This attribute is divided into three levels. Workspaces can have a good outside view, when they are 
located directly at the window or look upon a large window. They can be located where a window is 
still visible but the outside view is limited, because he window is too far away or only a small part of a 
window is visible. Lastly, workspaces can be located at a place with no outside view whatsoever.  
 

Overview 
Table 5 gives an overview of all the operationalized attributes that will be used in the creation of the 
alternatives for the stated choice experiment.  
 

Table 5: Operationalization of workspaces - Attribute variables  

Attributes Attribute levels 

Workspace design   

Level of enclosure (including visual privacy) Enclosed 
  Semi-enclosed 
  Open 
Auditory privacy Low 
  Medium 
  High 
Possibilities for concentration (noise disturbance) Low 
  Medium 
  High 
Appearance (Color use) No colors 
  Soft colors 
  Hard colors 

Workspace furniture   

Type of furniture Lounge 
  Desk 
  Bar 
Size of the desk Small (1 m2) 
  Medium (2 m2) 
  Large (4 m2) 

Workspace location   

Location (outside view) No outside view 
  Limited outside view 
  Good outside view 
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4.3.3. Workspace designs 
In stage 3 of the stated choice experiment, the experimental designs needs to be created. To create 
the alternatives, of each attribute one level need to be selected. Eventually these workspaces need 
to be explained and visualized for the respondents, in order for them to be able to choose the one 
they prefer. In this the assumption is made that the respondents already made the decision to go to 
the office. 
 

Alternatives 
As stated in paragraph 4.1.2., the experimental design can be made up in two ways. First a full 
factorial design can be used, which includes all possible combinations of attribute levels. This is only 
useful with a small amount of attributes and attribute levels. For this study, with seven attributes 
each consisting of three levels, this method would result in 37 = 2187 alternatives. By using a 
fractional factorial design it is possible to diminish this number considerable, and still be able to 
independently estimate all main effects and possibly some interactions. By systematically and 
independently varying the attribute levels, the utility of each attribute and alternative can be 
established. The smallest possible design consists of 18 alternatives for the respondents to evaluate 
and assess (Addelman, 1961). With this amount of alternatives only the main effects can be studied.  
 

Appendix 5 shows the basic design, while table 6 shows the final alternatives for this research.   
 

Table 6: Workspace design - alternatives 

Nr.  Enclosure 
Aud. 
Privacy Concentration Appearance Furniture 

Desk 
size Outside view 

1 Enclosed Low Low No colors Lounge Large Good view 
2 Enclosed Medium Medium Soft colors Desk Medium Limited view 
3 Enclosed High High Hard colors Bar Small No view 
4 Semi-encl. Low Medium Hard colors Desk Small Good view 
5 Semi-encl. Medium High No colors Bar Large Limited view 
6 Semi-encl. High Low Soft colors Lounge Medium No view 
7 Open Low High Soft colors Desk Large No view 
8 Open Medium Low Hard colors Bar Medium Good view 
9 Open High Medium No colors Lounge Small Limited view 
10 Enclosed Low High Hard colors Lounge Medium Limited view 
11 Enclosed Medium Low No colors Desk Small No view 
12 Enclosed High Medium Soft colors Bar Large Good view 
13 Semi-encl. Low Low Soft colors Bar Small Limited view 
14 Semi-encl. Medium Medium Hard colors Lounge Large No view 
15 Semi-encl. High High No colors Desk Medium Good view 
16 Open Low Medium No colors Bar Medium No view 
17 Open Medium High Soft colors Lounge Small Good view 
18 Open High Low Hard colors Desk Large Limited view 

 

Visualization and choice task respondents 
In order for the respondents to get a better insight in each alternative, a visualization is made. This 
visualization may only include given alternatives and no additional information, in order for 
respondents to make an unbiased decision. Some attributes will be visualized by the use of a picture, 
namely layout, furniture, and outside view. Privacy and concentration are more difficult to visualize 
and will therefore be presented by the use of a scale bar that represents the accurate level. This 
method will also be used for the desk size. Appearance shows the color use of the workspace. While 
this can be easily visualized in a picture this is not the best option. Each level can entail several colors, 
but visualizing this means choosing only one color. It is possible that respondents will only focus on 
this color, instead of on the whole picture and the possibility of another color in the same category. 
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Therefore this attribute will be visualized not in a picture but with a separate representation of 
several possible color options for each level.  
 

The second part of the questionnaire contains the actual stated choice experiment about their 
workspace preferences. This part will start again with an introduction page, explaining what is 
expected of the respondents and present the different attributes. Each respondents will be 
presented with nine choice sets of two alternatives and an answer option for ‘none of the 
alternatives suffice’. With each choice set they will be presented with the six activities, determined in 
section 4.2.2., for each they give their preferred workspace. Figure 6 shows an example of how 
question and alternatives will be presented to the respondent. 
 

 
 

4.4. Personal characteristics – secondary aim 
Section 3.4 also showed us that this choice can be dependent on the type of person, which is based 
on their characteristics. The secondary aim of this study is therefore to find different groups of 
people that have a specific preference. In order to get a good overview a second part will be added 
to the questionnaire, that will focus on the personal characteristics of the respondent. See appendix 
6 for the complete list with questions for this section of the questionnaire.  
 

To be able to compose this questionnaire, this characteristics also need operationalization. The 
operationalization of the personal characteristics is composed of four aspects. The first is the 
variable, or the characteristic that is operationalized. The second aspect is that of ‘abstract 
indicators’, which is only used when a characteristic is composed of several aspects and can not be 
fully understood with just one question. The third aspect is the level of measurement (LOM), which is 
important for the type of analysis that can be performed with this information in chapter 5. The last 
aspect is the type of item, and shows the actual answer levels that are presented to the respondent. 
The questionnaire will be composed of open questions, multiple choice questions and questions 
where they have to choose the best level on a scale.  
 

Figure 6: Example of the workspace visualization in the questionnaire (in Dutch) 
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4.4.1. Demographic characteristics 
First the demographic characteristics will be operationalized, see table 7. Chapter 3.4 distinguished 
four characteristics, namely age, gender, educational level and personality. Age is approached on a 
ratio level, by the use of an open question where respondents have to give their birth year. Gender 
and the educational level are both approached on a nominal level and presented as a multiple choice 
question. For gender there are only two items, while the respondents are presented with seven 
items for the educational level. This question asks for the highest level of education of a respondent, 
in which the levels are based on the standard levels of education in The Netherlands.  
 

Personality is a bit more complex and can not be asked directly. The most used approach is that of 
the Big Five framework (see chapter 3.4.). Several multiple-item models have been developed to 
study the five personality traits of this method, from questionnaires with 240 items to questionnaires 
with only five items (Gosling, Rentfrow, & Swann, 2003). In this study the personality of the 
respondents is only included in the secondary aim. It is therefore enough to include only the briefest 
possible model, using only five items. Especially since the most used method, the Ten-Item 
Personality Inventory, often result in a very low Cronbach’s alpha and thus are not reliable (Hartog, 
2015; Rovers, 2016). Each personality trait consists of two extremes, derived from the study of 
Gosling, Rentfrow & Swann (2003). For each personality trait the respondents need to answer on a 
five-point scale how the specific trait fits their personality.  
 

Table 7: Operationalization of demographic characteristics - Person variables  

Variable Abstract indicators LOM Type of item 

Age 
 

Ratio Open question:  … birth year 
Gender   Nominal Multiple choice (2): 
      1 = Male 
      2 = Female 
Educational level 

 
Nominal Multiple choice (7): 

  
  

1 = Elementary school 

  
  

2 = Pre-vocational (vmbo, lts, etc) 
3 = High school (mavo) 

  
  

4 = High school (havo/vwo) 
  

  
5 = Vocational school 

  
  

6 = Higher professional education 
  

  
7 =University 

  
  

8 = Other 
Personality Openness to experience Ordinal Scale (5): 
      1 = Conventional, uncreative 

      
5 = Open to new experiences, 
complex 

  Emotional stability Ordinal Scale (5): 
      1 = Anxious, easily upset 
      5 = Calm, emotionally stable 
  Conscientiousness Ordinal Scale (5): 
      1 = Disorganized, careless 
      5 = Dependable, self-disciplined 
  Agreeableness Ordinal Scale (5): 
      1 = Quarrelsome, distrusting 
      5 = Sympathetic, warm, trusting 
  Extraversion Ordinal Scale (5): 
      1 = Reserved, quiet 
      5 = Extravert, enthusiastic 
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4.4.2. Work related characteristics 
Secondly, chapter 3 discussed work related characteristics, which are based on the current 
employment of respondents, see table 8. 
 

The first work related characteristics that were determined in paragraph 3.4.3. where tenure, job 
rank and line of business. Tenure will be approached with an open question on a ratio level. Tenure 
focusses on the amount of years someone worked for the same company. A change in the work 
setting can be more drastic when they are used to the old setting for a long period of time. Job rank 
will be approached on a nominal level, to keep the variety in answers small and keep a clear 
overview. Job rank often result in different types of activities and thus different needs with regard to 
workspaces. One of the reasons for this, is the fact that people in the higher ranks in general have 
more meetings, which can also be more confidential. The levels used in this study are derived from 
the study of Budie (2016), who provides a useful operationalization. Line of business will be excluded 
from this study, since the choice is made to only approach municipalities. In this case, this question 
will otherwise always be answered the same. Instead, an open question about the respondents 
department will be added. This can be used by the municipalities to specify the necessary workspace 
per department, if they choose to make that distinction. In addition, respondents will be asked to 
give the municipality they work for. This makes it possible to make specific conclusions and 
recommendations for the different municipalities. 
 

Secondly, the respondent will get questions about their working hours. The working hours per week 
ask for the average hours someone works per week, and will be on a ration level. This relates to the 
second question about the hours present at the office, which asks for the average hours per week 
people are present at the office. This question will also be approached on a ratio level. Both these 
questions can help to gain insight in the amount of people actually present at the office. People who 
work part-time often have different needs than people who are working full time, also because they 
have less time and thus less tasks to perform. The influence of the workspaces present in an office 
will have less impact on the work of someone if they are away from the office most of the time. 
Although the workspaces still have to fit the activities of these people when they are present at the 
office, to create the best possible work environment, often the activities the perform at the office are 
similar in nature.   
 

The hours per week worked on each activity will be measured, in order to be able to give a fitting 
advice to companies about the ratio of needed workspaces. This will be approached on a ratio level. 
For each activity respondents have to indicate how many hours they spend on average on each 
activity per week. The cumulated hours should match the average hours present at the office. Since 
this study focusses on the workspaces at the office, it does not matter what activities respondents 
perform outside the office. To get a complete idea about the activities of employees and how they 
spend their time, in this last question the options ‘official meetings’ and ‘other including break’ will 
be included. Even though this categories will not be included in the study regarding workspaces, it is 
needed to include it in this question in order to match the cumulative hours with that of the hours 
present at the office.  
 

Lastly, the respondents will be asked to describe their current (most used) workspace, based on the 
seven characteristics also used in the stated choice experiment. In addition, an eight characteristic is 
added, namely if it is an assigned or free to choose workspace. With this it is possible to see if 
respondents still work in a traditional workplace or if the workplace is already activity-based.  
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Table 8: Operationalization of work related characteristics - Person variables  

Variable 
Abstract 
indicators LOM Type of item 

Work related characteristics - job 

Tenure   Ratio 
Open question: … years for the 
company 

Job rank   Nominal Multiple choice (5): 
      1 = Intern 
      2 = Supporting staff 
      3 = Employee/ collaborator 
      4 = Manager 
      5 = Board member 
   6 = Other 

Work related characteristics - working hours 

Working hours per week   Ratio 
Open question: average … hours per 
week 

Hours present at the office   Ratio 
Open question: average … hours per 
week 

Hours per week on activities Activities Ratio 
Open question: average … hours per 
week 

4.4.3. Needs 
Besides the personal characteristics, the needs of people will be identified, see table 9. These needs 
were identified in chapter 3.3. Only general needs will be included in this study, and not the needs 
with regard to certain activities. These general needs will be used to get a better insight in groups of 
people. For each need people have to indicate on a five-point scale how important they are.  
 

Since this study only focusses on the workspace and not the overall workplace, not all needs will be 
included in the study. Physical needs need to be supported on a workplace level and are therefore 
not included. Ergonomics is assumed to be between the general bandwidth of the regulations, and 
thus should always be supported. (IT) facilities will not be included, since in the modern office each 
employee has its own phone and laptop, and are thus not needed at the workspace. Desk space will 
not be included since this depends on activity and can not be approached on a general level. Of the 
physiological needs personalization and control are not included, because these needs will be the 
same for each workspace, since this is most likely a workplace issue. This leaves the following needs 
that will be included: concentration, communication, proximity to coworkers, visual privacy, auditory 
privacy and aesthetics.  
 

Table 9: Operationalization of needs 

Variable LOM Type of item 

Importance of concentration Ordinal Scale (5): 
Importance of communication  1 = Unimportant 
Importance of proximity to coworkers  2 = fairly unimportant  
Importance of visual privacy  3 = neutral 
Importance of auditory privacy  4 = fairly important 
Importance of aesthetics   5 = Important 

4.5. The questionnaire 
The data will be collected by the use of a questionnaire. Which has to be distributed among a group 
of participating companies. In order for the study to have reliable results, a certain amount of 
respondents is needed.   



31 

 

4.5.1. The questionnaire 
To get the data for both parts of this research, the questionnaire will consists of two parts. To make it 
more logical for the respondents, the questionnaire will not start with the actual stated choice 
experiment but with the personal questions. The final questionnaire therefore is constructed in the 
following way: First an introduction page will explain the experiment. The next page contains the 
questions about the municipality and the department. The following pages ask for the demographic 
information, personality, work related questions, needs, and workhours. Next the respondents will 
be asked to describe their current workspace and the actual experiment starts, preceded by another 
introduction page explaining the attributes.  

4.5.2. Sample size and choice sets 
In order to generate usable data the data needs to be reliable and valid (Baarda & De Goede, 2006). 
One of the aspects to generate such data is to have enough respondents. In general, for a stated 
choice experiment at least 200 respondents are needed for a valid analysis. Based on the distribution 
of the collected data more or less respondents are needed to be able to generate valid conclusions. 
Based on previous research, generally a third of the approached people will give a response. This 
means that the questionnaire needs to be distributed among at least 600 office employees.   
 

A second aspect that supports the validity of the data is the use of four different choice sets. 
Although in the creation of the experimental design it is tried to eliminate dominant alternatives, it is 
still possible that some alternatives are relatively better than others. Therefore it is possible that 
some  alternatives will be always preferred over another. To take this into account four different 
choice sets are made, in which different workspaces are linked. Thus each workspace is partnered 
with four other workspaces. Therefore reducing the chance that one alternative will be always 
preferred. Which choice set will be assigned to which respondent, will be completely random.  

4.6. Conclusion 
This chapter discussed the research approach. First a theoretical overview of the stated choice 
method was given, including an overview of the stages that need to be followed. Stage 1 involves the 
identification of the relevant attributes for the experiment, which can be found in chapter 3. Next 
step 2 entails the identification, or operationalization, of the attributes by assigning levels. In step 3 
the experimental task will be designed. These stages were worked out in this chapter, together with 
a small part of stage 1.  
 

To collect the necessary data an online questionnaire is created, that consists of two parts. The first 
part contains the personal questionnaire, regarding employer and department, demographic 
characteristics (gender, age, educational level, and personality), job related characteristics (tenure, 
and job rank), work hours (total, at the office, and per activity), work needs, and their current 
workspace. The second part consists of the actual experiment, in which the respondents are 
presented with 9 choice sets containing 2 alternatives. These alternatives are build up with seven 
attributes, each with three possible levels. The attributes are enclosure, type of furniture, auditory 
privacy, possibility for concentration, desk size, appearance, and outside view. To make the 
differences between the workspaces as clear as possible, the different attribute levels of each 
workspace are presented in both words and with a visual representation. 
 

For the data collection is chosen to only approach municipalities for their participation in the 
experiment. This is based on their diversity in departments and their general large size. While this 
first aspects can help collect data from different types of employees with different activities, the 
second aspects can help generate a large sample size.  
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5. Data description 
Following the theoretical background and the set-up of the research, the research is performed. The 
general analyses, namely the description of the collected data, will be discussed in this chapter. A 
general idea about the respondents and their personal characteristics, work related characteristics, 
needs, and preferences will be created. This in order to lay the basis for the further stated choice 
analysis, and the creation of a model with regard to workspace preferences of employees.  
 

This chapter starts with the explanation of the data collection and the conclusion about the used 
sample. This is followed by the data preparation, in order to be able to perform the general analyses. 
Next the data will be described. The chapter ends with a conclusion.  

5.1. Data collection 
As stated in the previous chapter, it was chosen to only approach municipalities. Many municipalities 
are in the process of improving their offices by implementing the activity based-workplace. In 
addition, municipalities often have a large number of employees, divided over several departments. 
Therefor a large number of respondents can be reached with only a small number of participating 
companies. In addition, the different departments will generate different types of employees, thus 
will generate data for the secondary aim of this study, namely to find preference differences 
between different types of people. To narrow the field even further only the thirty largest 
municipalities of The Netherlands were approached. All were approached by email.  
 

Several municipalities were interested in the research and agreed to a meeting to further explain the 
idea and to look at the possibilities. Most of them were interested because they are in the process of 
implementing the activity-based office concept in their buildings. Several of the municipalities fell 
out, because the type and subject of the research came at an inopportune moment in their process, 
and the questionnaire would not generate relevant information for them or would confuse the 
employees. Eventually two municipalities agreed to participate in the research, namely Emmen and 
Nijmegen. Emmen is currently working on a project involving their office layout. 
 

To make sure the questionnaire worked properly and respondents understood the questions, first 
the questionnaire was only launched in Emmen on September 2nd. After only one day feedback came 
in about the visualization of the workspaces, which was sometimes considered distracting or 
confusing. After the adjustment of the visualization the questionnaire was launched again in both 
Emmen and Nijmegen, with only words describing the workspace attributes.  
 

The data from the municipality of Nijmegen was collected between September 9th and September 
12th. After this date they removed the link to the questionnaire, because it raised questions among 
the employees about their workplace. Eventually only 81 people, of the total employee count of 
1400, filled in the questionnaire, either completely or only a small part. The response rate was 5.8%. 
The data collection in Emmen was done over the course of three and a half weeks, between 
September 7th and September 30th. Several times the questionnaire was placed back at the top of 
their intranet page, to ensure a bigger response rate.  Although this helped, the response was 
significantly lower than expected. Therefore in addition the data from September 2nd was also kept. 
On this first day 42 respondents started the questionnaire, which had exactly the same 
questionnaire, but with another visualization. Therefore the attributes making up the workspaces 
were also exactly the same. During the second round 166 respondents started the questionnaire. 
This is an overall response rate of 14.7%.  Not all questionnaires were filled in completely.  
 

Table 10: Sample and response 

Name Type Sample Response % Used 

Emmen Municipality 1416 208 14,7% 148 
Nijmegen Municipality 1400 81 5,8% 66 
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Of the total sample of 289 respondents several needed to be removed from the data set. First of all, 
not all respondents completed the questionnaire. Because the main focus of this research is the 
workspace preference of employees, all respondents that had not come to this part of the 
questionnaire were removed. This meant 12 respondents from the dataset of Nijmegen, and 44 from 
the dataset of Emmen had to be removed. Because of the relative difficulty of this questionnaire not 
all respondents filled in the second part of the questionnaire seriously. This was concluded when 
they always filled in the same answer, had a certain repetitive system, or almost always answered 
with ‘none of them suffice’. Therefore another 3 were removed from the dataset of Nijmegen, and 
another 15 from the dataset of Emmen. Eventually the data from a total of 214 respondents could be 
used for the analyses, 66 from the dataset of Nijmegen, and 148 from the dataset of Emmen.  

5.2. Data preparation 
Before being able to start with the analyses and the general data description, the data needs to be 
prepared. For the research and analyses IBM SPSS Statistics 22 is used, and to be able to use this 
program the dataset needs to be coded. In addition, the data needs to be examined for missing 
values and other abnormalities, and some data needs to be recoded in order to make conclusions. 
The complete data preparation will be discussed in detail in appendix  7.  
 

Year of birth had to be recoded to age to be able to make clear conclusions. In addition, age groups 
were created. One respondent of Emmen have 2016 as their year of birth, probably because they 
thought this question to be very personal. This data is recoded as ‘missing’.  
 

Almost all respondents had an educational degree of MBO or higher, only a few gave ‘high school’ as 
their highest level of education. In order to perform feasible analyses, the number of respondents 
per level need to be ten or higher, therefore the two levels of high school are combined to one level.  
 

Just as with age, single years for tenure does not give very much information in general. Therefore 
categories, including several years were created.  
 

Rank was recoded, in which ‘other’ and ‘inter’ were combined. This is order to be able to perform 
feasible analyses in a later stage, since the number of respondents was too low for both options.  
 

It was clear that most people filled in a standard amount of hours for their total working hours and 
the hours they are present at the office. Only a small amount of people deviated from this trend. 
Therefore new levels were created, with intervals of four hours.  
 

The data from part 2 of the questionnaire is also prepared and recoded. When a respondents chose a 
certain answer option this was coded with a 1, while the other options are coded with a 0 (for a more 
specific and detailed explanation of this procedure see chapter 6). In several cases the respondent 
stopped early and did not fill in the whole questionnaire. Every time a question was not filled in the 
blank was recoded into a zero (0). 

5.3. Data description – Personal characteristics 
After the data is cleaned, it can be analyzed. In this chapter the data will only be described. Most 
data will be described by splitting the dataset into the separate datasets of Nijmegen and Emmen, 
followed by the Total data set. When there is a significant difference between the data of Nijmegen 
and Emmen this will be noted, only in the text. See appendix 8 for the statistical analysis with regard 
to significance. In those cases the chi-square and the level of significance will be given. However, 
some characteristics will only be described for the Total data set. In those cases it was clear that 
there were almost no differences between the two datasets.  
 

The different descriptive analyses are divided according to the same set up of the questionnaire, 
starting with demographic characteristics, including personality, followed by the job characteristics, 
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the work needs, the working hours, and the current workspace. Finally, some descriptive analyses 
will be performed on the data of part 2 of the questionnaire, regarding workspace preferences.   

5.3.1. Demographic characteristics 
The demographic characteristics consist of gender, age, highest level of education, and personality. 
Table 11 shows the descriptive analyses of gender, age and education. Of the 214 respondents in the 
total data set there were slightly more females (53,7%). The mean age of the respondents is 46,5, 
with the youngest being 19 (Nijmegen) and the oldest being 65 (Emmen). Almost half of the 
respondents had an educational degree at HBO-level (48,6%), followed by a quarter of respondents 
with a university degree (27,1%). There is a significant difference between Emmen and Nijmegen 
(χ2=20,349; p=0,001). The respondents of Nijmegen had a significantly higher educational degree.  
 

Table 11: Descriptives demographic characteristics 

Characteristic Levels Nijmegen (N=66) Emmen (N=148) Total (N=214) 

Gender Men 50,0% 44,6% 46,3% 
  Women 50,0% 55,4% 53,7% 
Age ≤ 30 19,7% 7,4% 11,2% 
  31-50 43,9% 49,3% 47,7% 
  > 50 36,4% 42,6% 40,7% 
  Missing 0,0% 0,7% 0,5% 
Highest level of education High school 1,5% 9,5% 7,0% 
  MBO 6,1% 20,9% 16,4% 
  HBO 50,0% 48,0% 48,6% 
  University 42,4% 20,3% 27,1% 
  Other 0,0% 1,4% 0,9% 

 

There are different ways of asking for peoples personality traits. In this study, for each personality 
trait respondents were asked to rank themselves on one scale, with the extremes on each sides, see 
figure 7 till 11. Often one side is perceived as more negative than the other. This is also visible in the 
figures, where it is shown that for almost all personality traits, with the exception of extraversion, 
one side is almost always chosen. Especially for agreeableness the side of quarrelsome and 
distrusting is never chosen, and even only a few respondents have chosen the neutral level. There 
are three possible conclusions. First of all it is possible that a certain type of people work at 
municipalities, but with the large number of different departments and different types of jobs this 
possibility seems less likely. The second conclusion can be that this way of determining peoples 
personality traits is highly sensitive to perception and preferable answering. People don’t want to be 
quarrelsome and distrusting, and don’t perceive themselves as such, even though they might be. The 
other possible conclusion is that the way in which the questioning of personality traits in this study 
has been done gives no correct representation of people. Other studies (e.g. Rovers, 2016) show that 
opposites can also be represented in one person. 
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5.3.2. Job characteristics 
Job characteristics consist of tenure and job rank, both of which are recoded, see table 12. The 
average amount of years employees are currently working for the municipality is 15,5 years. When 
looking at the distribution of the different years it is visible that the three groups consist of three 
completely different intervals. While the first two segments are roughly the same size, namely 8 and 
11 years, the third segment contains significantly more years. Based on job rank, it is shown that 
almost 75% of the respondents are basic employees/ collaborators (74,3%). Of course based on the 
structure of the municipality, and in general any company, this is a good representation. The 
category ‘other’ was presented to respondents, without the option to further elaborate on that. 
Therefore it is not known what rank this category actually entails, other than interns which were 
added during the data preparation. 
 

Table 12: Descriptives job characteristics 

Characteristic Levels Nijmegen (N=66) Emmen (N=148) Total (N=214) 

Tenure 0-7 years 37,9% 28,4% 31,3% 
  8-18 years 33,3% 35,1% 34,6% 
  19-50 years 28,8% 36,5% 34,1% 
Job rank Supporting staff 4,5% 12,8% 10,3% 
  Employee/ collaborator 77,3% 73,0% 74,3% 
  Manager 12,1% 8,1% 9,3% 
  Other 6,1% 6,1% 6,1% 

5.3.3. Work related needs 
It is logical when asking for separate needs, that most of them will be considered important. That is 
also why this research takes another approach in finding what people find especially important for 
specific activities. Nevertheless, respondents were also asked for their overall needs with regard to 
the workspace. Table 13 shows the overall needs of the respondents with regard to their workspace. 
It is shown that especially concentration and communication are always perceived as important work 
needs. It is notable that visual and auditory privacy are generally considered as least important, 

0%

10%

20%

30%

40%

50%

60%

Disorganized,
careless

. . . Dependable,
self-disciplined

Conscientiousness

Figure 9: Distribution of personality: Conscientiousness 

0%

10%

20%

30%

40%

50%

60%

Quarrelsome,
distrusting

. . . Sympathetic,
warm, trusting

Agreeableness

Figure 10: Distribution of personality: Agreeableness 

0%

10%

20%

30%

40%

50%

60%

Reserved,
quiet

. . . Extravert,
enthusiastic

Extraversion

Figure 11: Distribution of personality: Extraversion 



36 

 

although only a few respondents have said that it is (fairly) unimportant. Aesthetics is overall 
considered to be fairly important. Although in further questions aesthetics/ appearance only includes 
the use of colors in the room, it is probable that respondents in this question also included other 
aspects, like plants. Although concentration is by almost all respondents perceived as important, 
there is a significant difference between Nijmegen and Emmen with regard to the degree of 
importance (χ2=10,772; p=0,013). While for most of the respondents of Emmen concentration is very 
important, for the respondents of Nijmegen it is mostly fairly important. The same goes for auditory 
privacy (χ²=9,834;p=0,043). Relatively more people in Emmen find auditory privacy more important 
compared to the respondents of Nijmegen. Although there are also difference in the other needs, 
these difference are too small to be significant.  
 

Table 13: Descriptives work related needs 

Characteristic Levels Nijmegen (N=66) Emmen (N=148) Total (N=214) 

Concentration Unimportant 0,0% 0,0% 0,0% 
  Fairly unimportant 1,5% 0,0% 0,5% 
  Neutral 15,2% 4,8% 7,9% 
  Fairly important 47,0% 43,9% 44,9% 
  Important 36,4% 51,4% 46,7% 
Communication Unimportant 0,0% 0,0% 0,0% 
  Fairly unimportant 0,0% 0,0% 0,0% 
  Neutral 7,6% 5,4% 6,1% 
  Fairly important 42,4% 40,5% 41,1% 
  Important 50,0% 54,1% 52,8% 
Proximity to coworkers Unimportant 1,5% 0,0% 0,5% 
  Fairly unimportant 3,0% 3,4% 3,3% 
  Neutral 22,7% 25,0% 24,3% 
  Fairly important 42,4% 53,4% 50,0% 
  Important 30,3% 18,2% 22,0% 
Visual privacy Unimportant 1,5% 1,4% 1,4% 
  Fairly unimportant 25,8% 17,6% 20,1% 
  Neutral 28,8% 39,9% 36,5% 
  Fairly important 31,8% 27,7% 29,0% 
  Important 12,1% 13,5% 13,1% 
Auditory privacy Unimportant 1,5% 0,7% 0,9% 
  Fairly unimportant 19,7% 6,8% 10,8% 
  Neutral 22,7% 33,8% 30,4% 
  Fairly important 37,9% 35,8% 36,5% 
  Important 18,2% 23,0% 21,5% 
Appearance Unimportant 1,5% 2,0% 1,9% 
  Fairly unimportant 4,5% 6,8% 6,1% 
  Neutral 27,3% 22,3% 23,8% 
  Fairly important 40,9% 45,9% 44,4% 
  Important 25,8% 23,0% 23,8% 
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5.3.4. Working hours 
When analyzing the work hours it is shown that most respondents have a work week of more than 28 
hours (80,4%). But only 64,5% of the respondents is present at the office for more than 28 hours. See 
table 14. 
 

Table 14: Descriptives work hours 

Characteristic Levels Nijmegen (N=66) Emmen (N=148) Total (N=214) 

Total hours ≤20 hours 1,5% 6,8% 5,1% 
  21-24 hours 7,6% 7,4% 7,5% 
  25-28 hours 9,1% 6,1% 7,0% 
  29-32 hours 24,2% 23,0% 23,4% 
  33-36 hours  36,4% 31,7% 33,2% 
  ≥37 hours 21,2% 25,0% 23,8% 
Office hours ≤20 hours 3,0% 13,5% 10,3% 
  21-24 hours 19,7% 9,5% 12,6% 
  25-28 hours 16,7% 10,8% 12,6% 
  29-32 hours 31,8% 27,7% 29,0% 
  33-36 hours  18,2% 20,9% 20,1% 
  ≥37 hours 10,6% 17,6% 15,4% 

 

Of those overall office hours, most time is spent on individual focused work with a mean of 10,1 
hours. See figure 12-19. For all other activities the amount of hours given rarely transcends 10 hours. 
With a mean between 1,4 and 4,4 the dispersion of all those activities is roughly the same. It is 
notable that almost 25% of the respondents gave zero hours for ‘other activities’, which also included 
breaks. It is possible that the question was not completely clear, and therefore people did not 
consider this option. There are also very few hours spent on phone calls, only 2,1 hours on average 
per week. While most activities and aspects of a municipality are concerned with their own area, it 
was thought that more phone calls would be necessary when working with other companies or 
citizens. Perhaps a lot of collaborating is done over email or by meeting in person. It is also possible 
that the people that have to call often are not represented in this sample.  
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5.3.5. Current workspace 
Respondents were asked to describe their current (most used) workspace, based on the seven 
attributes that are also used in the stated choice experiment  presented in the second part of the 
questionnaire, see table 15. It is clear that the employees in Nijmegen and Emmen already have 
possibilities for choosing a workspace, rather than work with a traditional workplace where places 
are assigned. They significantly differ at two out of eight attributes, namely appearance/ color 
(χ²=6,869; p=0,032) and desk size (χ²= 11,526; p=0,003). In appendix 9 a crosstab is included that 
shows the answer combinations of the respondents. Most notable facts are that most people have a 
workspace in an open workplace, which is also why also most people have a low auditory privacy. 
Those few people with an enclosed workspace also give a higher overall privacy. Possibilities for 
concentration are often low or medium, and only a few people perceive their place with a high 
possibility for concentration. Most people have a desk as workspace, although two people use mostly 
a lounge setting. Their desk size is mostly medium, meaning two square meter per person, which is 
the required workspace for spreading out papers. Most respondents also have a good outside view, 
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although more than a third has only a limited outside view. Only 2,8% has no outside view at all, 
these are all located in an open workplace, and although this room will probably still has some 
windows, those people are just too far away. People working in an enclosed or semi-enclosed 
workspace all have an outside view.  
 

Table 15: Descriptives current workspace 

Characteristic Levels 
Nijmegen 

(N=66) 
Emmen 
(N=148) 

Total 
(N=214) 

Level of enclosure Enclosed 3,0% 2,0% 2,3% 
  Semi-enclosed 15,2% 21,6% 19,6% 
  Open 81,8% 76,4% 78,0% 
Auditory privacy Low 68,2% 73,6% 72,0% 
  Medium 25,8% 20,9% 22,4% 
  High 6,1% 5,4% 5,6% 
Possibility for 
concentration 

Low 40,9% 49,3% 46,7% 
Medium 53,0% 44,6% 47,2% 
High 6,1% 6,1% 6,1% 

Appearance/ color No colors (grey/white) 27,3% 43,2% 38,3% 
  Soft colors 45,5% 31,1% 36,4% 
  Hard colors 24,2% 25,7% 25,2% 
Type of furniture Lounge setting 1,5% 0,7% 0,9% 
  Desk setting 98,5% 99,3% 99,1% 
  Bar setting 0,0% 0,0% 0,0% 
Size of the desk Small 22,7% 6,8% 11,7% 
  Medium 71,2% 87,8% 82,7% 
  Large 6,1% 5,4% 5,6% 
Outside view No view 3,0% 2,7% 2,8% 
  Limited view 39,4% 36,5% 37,4% 
  Good view 57,6% 60,8% 59,8% 
Type of office Traditional 19,7% 10,1% 13,1% 
  ABW 80,3% 89,9% 86,9% 

5.4. Data description – Workspace preference 
The data of part 2 of the questionnaire also needs to be described, to get a better view on how 
respondents filled it in and if this was done seriously.  

5.4.1. Workspace preference 
As stated in chapter 4 different variants including different combinations of workspaces were made 
to generate better and especially unbiased results. After elimination of several questionnaires, as 
explained in paragraph 5.1, 214 were used for the analyses. Table 16 shows how many respondents 
had each variant. The frequency shows the total number of choices that had to be made by these 
respondents (number of respondents *9 choice sets *6 activities), however not all respondents 
finished the questionnaire and thus missed some choices. The final count is the total number of 
choices made by the respondents of each variant.  

 
 
 
 
 
 
 
 

Table 16: Descriptives questionnaire part 2 - variants 

Variant Respondents Frequency Missing Final count 

Variant 1 53 477 91 386 
Variant 2 53 477 95 382 
Variant 3 55 495 108 387 
Variant 4 53 477 77 400 
Total 214 1926 371 1555 
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Beforehand it is also interesting to see which workspaces are chosen more often. Since this is 
dependent on the choice sets, thus the two workspaces combined, this had to be determined per 
choice set variant. Appendix 10 shows how often each workspace is chosen in comparison to its 
counterpart, or if respondents thought both workspaces were not suitable for a certain activity. Most 
notable is that often the workspaces are perceived as not suitable for individual focused work and 
confidential meetings. For those two activities respondents often choose the option which indicates 
that both workspaces are not sufficient for the given activity. Logically it can be concluded that these 
are the two activities that require the most specific circumstances and in all other cases workspaces 
are not good enough to perform that task.  

5.5. Conclusion 
Data was collected among the employees of two municipalities, namely Emmen and Nijmegen. This 
eventually resulted in a sample of 289 respondents, of which 214 were declared usable after careful 
evaluation. Next the data was prepared, in order to perform the analyses. Several characteristics 
needed to be recoded into new variables, in order to get a good and valid view of the respondents. 
Missing values were also coded, so they would not be used in the analysis.  
 

The sample consists of a variety of respondents. The datasets of Emmen and Nijmegen were 
compared to see if there were significant differences between the two. Only for a small amount of 
variables this was the fact, namely educational degree, the personality characteristic agreeableness, 
the work related need for concentration and auditory privacy, and the level of appearance and desk 
size of the current workspace.  
 

When looking at the data of part two of the questionnaire, it is also clear that the division of the 
different variants of choice sets among the respondents is very good. Different variants were made in 
order to improve the internal validity of the research.  
 

Overall this data description gave a very good insight into the respondents. Because the datasets of 
Nijmegen and Emmen are very similar, it is assumed that they give a general representation of 
municipal employees. Therefore the conclusions drawn in the next chapter should be usable for 
municipalities in general, regardless of their participation in this research. Therefore the external 
validity of this research, based on this fact should be good. However, with a stated choice 
experiment there is always the question if people would make the same decisions in real life, as they 
did in the questionnaire. It is not likely people will just wait all day until a suitable workspace opens 
up, because this will hinder them in their productivity even more than when they would sit at the 
wrong workspace.  
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6. Stated choice analysis 
In this chapter the stated choice analysis for the workspace preference of employees will be worked 
out and discussed. Respondents were asked to choose between two given hypothetical workspaces 
and a non-option, and give their preference for a specific activity. With this data and the use of the 
Multinomial Logit Model  conclusions about workspace preference can be made.   
 

This chapter starts with explaining the data preparation for the stated choice analysis, followed by 
the goodness of fit determination of the models. Next the multinomial logit model estimation will be 
performed, and important attribute levels for each activity will be determined. Because this model 
does not take heterogeneity into account, a latent class model will be estimated to find segments 
within the respondent sample. Finally, based on these analyses, a model will be shown which 
companies can use to accomplish the best possible workspaces for their employees. This chapter ends 
with a conclusion.  

6.1. Data preparation 
Similar to the data for the descriptive analyses, the data of part two of the questionnaire for the 
stated choice analysis need to be prepared. For the analysis of the overall workspace preference the 
Multinomial Logit Model (MNL) will be used (see chapter 4.1). This analysis will be performed with 
the use of NLOGIT5. This requires a very specific coding, for which a coding scheme will be used. This 
in order to be able to estimate the utility weights of each attribute level. The utility of an alternative 
can be calculated with the following formula (Hensher, Rose, & Greene, 2015b): 

𝑈𝑖𝑞 =  𝑉𝑖𝑞 + 𝜀𝑖𝑞 = ∑ 𝛽𝑛𝑋𝑖𝑛𝑞
𝑛

+ 𝜀𝑖𝑞 

𝑈𝑖𝑞  = The overall utility of individual q for alternative i; 

𝑉𝑖𝑞  = The structural utility of individual q for alternative i; 

𝜀𝑖𝑞  = The error-component (random utility component); 

𝛽𝑛  = The utility weight for attribute n; 
𝑋𝑖𝑛𝑞  = The score for alternative i on attribute n for individual q. 

The error-component 𝜀𝑖𝑞 is added in order to be able to account for example errors in measurement 

(Kerkman, 2010).  
 

Table 17 shows the used effect coding scheme for this research for attributes with three levels. With 
this scheme the utility weights (β) for each attribute level can be determined. Or the correct utility 
weight of an attribute can be calculated for a specific workspace. Only the utility weight of the given 
attribute level for a certain workspace will be included in the formula above.  
 

Table 17: Effect coding scheme for 
attributes with four levels 

Attribute level 1 2 

1 1 0 
2 0 1 
3 -1 -1 

 

In addition to the estimation of the overall workspace preference of employees, the Latent Class 
Model will be used to determine if there are differences in preference between different types of 
people. To explain these segments the personal variables from part 1 of the questionnaire will be 
used. For this method both NLOGIT5 as IBM SPSS Statistics 22 will be used.  
 



42 

 

6.2. Goodness of fit 
In order to determine if the analyses give reliable conclusions several goodness-of-fit measures need 
to be performed or calculated. Only when these show the models performed well enough, 
conclusions can be drawn from the results of this research.  
The measures that can be used are the log likelihood of the estimated model (LL(β)) and the rho-
square adjusted (ρ2

adj) (Kemperman & Timmermans, 2008).  
 

The log likelihood can be calculated with the following formula (Train, 2009): 

𝐿𝐿(𝛽) = ∑ ∑ 𝑦𝑞𝑖 ln (𝑃𝑞𝑖)

𝑁

𝑞=1

 

LL(β)  = log likelihood function at estimated parameters; 
N = sample size; 
𝑦𝑞𝑖  = choice of person q for alternative i.  
 

With the use of the LL(β) the other measures can be calculated. First of all the rho-square (ρ2) (Train, 
2009): 

𝜌2  = 1 −
𝐿𝐿(𝛽)

𝐿𝐿(0)
 

The rho-square has a value between 0 and 1. The higher the value the better the model. Models with 
a value between 0,2 and 0,4 are considered good, and models above 0.1 are usable (Kerkman, 2010). 
The rho-square however does not take the number of parameters into account. In order to do this, 
the rho-square adjusted (ρ2

adj) needs to be calculated (Nijënstein, 2012). 

𝜌𝑎𝑑𝑗
2 = 1 −  

𝐿𝐿(𝛽) − 𝑃

𝐿𝐿(0)
 

P = number of estimated parameters. 

6.3. Workspace preference (Multinomial Logit Model) 
With the use of the Multinomial Logit Model the workspace preferences are determined. As stated in 
paragraph 4.1.2. this can be done by first calculating the utility of each attribute and its levels, after 
which the probability of an individual choosing a certain option can be predicted. With this model 
only the overall preference will be determined, without taking the heterogeneity of people into 
account.  

6.3.1. Goodness of fit 
By looking at the log likelihood and the rho-square values of a model it can be determined how well a 
model performs and thus if the findings may be used to make conclusions. This has also been done 
for the multinomial logit model of this research, the values of which can be found in table 18 in the 
next sub-paragraph.  
 

As stated models are considered good when the rho-square (ρ2) is between 0,2 and 0,4, and are still 
usable if this value is between 0,1 and 0,2. Table 18 shows that with this knowledge only the 
outcomes for individual focused work (ρ2=0,1583) and confidential meetings (ρ2=0.1365) may be 
used. The other activities score very low on the rho-square and did not perform well enough for valid 
conclusions.  
 

Nonetheless this paragraph discussed the outcomes for all activities, in order to be able to compare 
the outcomes with those of the latent class model in paragraph 6.4..   
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6.3.2. Utility and significance 
With NLOGIT5 the utility (β) and significance (p) of each attribute level were calculated. The program 
gave the utility weights for only the first two attribute levels of each attribute. By adding those two 
utility weight and multiplying it by -1 the utility weight for the third attribute level could be 
calculated. Positive numbers show that the attribute level has a positive influence on the preference 
of a workspace, while a negative utility shows that a certain attribute level has a negative influence 
on the workspace preference. The higher the utility weight, the stronger a preference. Even though 
for each attribute level the utility can be calculated, it is not necessary that this attribute level has a 
significant impact on the overall workspace preference. Therefore the significance is also calculated 
in NLOGIT 5. Only if p is lower or equal to 0.05 an attribute level is considered significantly important 
in the workspace preference. Table 18 shows the results. See appendix 11 for the specific significance 
levels calculated with NLOGIT.  
 

The constant variable in table 18 shows if respondents chose a workspace, which is shown by a 
positive utility, or rather choose for the ‘none of both workspaces suffice for this activity’-option, 
indicated by a negative utility. It is visible that this is the case for two activities, namely individual 
focused work and confidential meetings. When it comes to this two activities respondents are very 
critical about their workspace and only a small amount of workspaces meets these requirements.  
 

As stated before, the model only predicted the utility, and therefore the significance, of the first two 
attribute levels. Therefore table 18 does not shows if the third attribute level is significant in the 
workspace choice of respondents. However this can be predicted by logic, by looking at the 
significance and the utility weights of the first two attribute levels. Therefore more attribute levels 
are significant than actually shown in the table.  
 

Because different activities generate different needs and therefore require different workspaces, it is 
logical to see differences in which attribute levels are significant. There is also a clear difference 
between attribute levels with regard to whether they have a positive or negative influence on the 
preference. While all activities show that the attribute level of an enclosed space is significant in the 
choice, for individual focused work, telephone calls and confidential meetings this influence is 
positive, while for the other activities this influence is negative. Auditory privacy on the other hand 
shows a negative significant influence on the preference for the low-level, difference is only in how 
negative this utility is and thus how high the influence. The possibilities for concentration are 
important for less activities and show the same trend as the level of enclosure. A positive impact of 
an enclosed space goes together with a negative impact of a low concentration rate. The color use in 
a room is almost never significantly important in the workspace choice, although it shows a negative 
impact for both individual focused work and confidential meetings and is probably seen as 
distracting. Furniture on the other hands shows a significance for almost all activities, except 
collaborating. This is interesting, since this is more likely the case for informal meetings, which 
require not even a workspace necessarily. Although this is the one activity where a desk settings is 
seen as negative, and a lounge settings is more preferred. For the other four activities a desk setting 
is still the most preferred setting. Desk size is mostly significant for individual non-focused work, 
where a large desk is most preferred. It is notable that for all activities, whether or not it is seen as 
significant, a large desk is most preferred, even for meetings. It is possible that most respondents 
consider meetings to have still some work or materials that needs space. Again view is important for 
most activities, and a good view is almost always preferred. For individual focused work however 
limited view shows a significant effect. It is possible that for focused work a good view can be seen as 
distracting. Logically no view has always a negative impact on the workspace preference, although 
never significant.  
 

To make the parameters more clear and visual, figure 20 shows a quick summary of the attribute 
levels and their relative significance.  
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Attribute Level
Individual 

focused work

Individual non-

focused work

Telephone/ 

skype calls
Collaborating

Informal 

meetings

Confidential 

meetings

Enclosed

Semi-enclosed

Open

Low

Medium

High

Low

Medium

High

No colors

Soft colors

Hard colors

Lounge

Desk

Bar

Small

Medium

Large

No view

Limited view

Good view

Desk size

Outside view

Model workspace attributes

Level of enclosure

Auditory privacy

Possibility for 

concentration

Appearance/ color 

use

Type of furniture

Legend
Positive significance
Positive without significance
Negative significance
Negative without significance
Third level

    

Attributes Levels

-0,180 ** 0,329 ** 0,302 ** 0,287 ** 0,310 ** -0,850 **

Enclosure Enclosed 0,404 ** -0,354 ** 0,255 ** -0,318 ** -0,233 ** 0,677 **

Semi-enclosed 0,255 ** 0,039 0,107 -0,025 -0,063 -0,018

Open -0,658 0,315 -0,363 0,343 0,296 -0,659

Auditory privacy Low -0,197 ** -0,050 -0,602 ** -0,154 ** -0,132 * -0,478 **

Medium -0,015 0,039 0,087 0,095 0,060 -0,153 *

High 0,212 0,011 0,515 0,060 0,072 0,632

Low -0,593 ** -0,055 -0,159 ** -0,026 0,087 -0,255 **

Medium 0,020 0,101 0,038 0,107 * 0,042 -0,018

High 0,573 -0,046 0,121 -0,081 -0,130 0,273

Appearance/ color No colors 0,138 0,058 0,082 -0,054 -0,115 0,076

Hard colors -0,269 ** -0,092 -0,081 -0,024 0,001 -0,138 *

Soft colors 0,131 0,034 -0,001 0,078 0,113 0,062

Type of furniture Lounge setting -0,333 ** -0,243 ** -0,040 0,061 0,215 ** 0,019

Desk setting 0,960 ** 0,683 ** 0,432 ** 0,031 -0,248 ** 0,243 **

Bar setting -0,627 -0,440 -0,393 -0,092 0,033 -0,262

Desk size Large 0,120 0,187 ** 0,020 0,398 ** 0,246 ** 0,186 **

Medium -0,010 0,126 * -0,005 0,036 0,022 -0,094

Small -0,109 -0,313 -0,015 -0,433 -0,268 -0,092

Outside view Good view 0,082 0,394 ** 0,206 ** 0,265 ** 0,317 ** 0,100

Limited view 0,184 ** 0,015 0,009 -0,055 -0,074 0,079

No view -0,267 -0,409 -0,215 -0,209 -0,243 -0,180

LL(0)

LL(β)

ρ²

* significance with p≤0,05
** significance with p≤0,01
Note: attribute level 3 is calculated, and has no significance level. 

0,0594

-1708,3421

0,1365

-1606,80875 -1475,13634

0,0896

-1708,3421

0,0640

-1555,30956 -1599,02318

0,1583

-1708,3421

0,0952

-1437,82678 -1545,63257

Table 18: MNL parameter estimates

-1708,3421 -1708,3421 -1708,3421

Confidential 

meetings

Possibility for 

concentration

Individual 

focused work

Individual non-

focused work

Telephone/ 

skype calls
Collaborating

Informal 

meetings

Constant

Figure 20: Summary of model results based on significance 
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6.3.3. Importance of attributes 
To show more clearly the differences between the attribute levels and their importance, appendix 12 
shows the relative preference of each attribute and the attribute levels. Higher preferences, which 
are shown by a higher utility, are clearly visible and show the attribute levels that have a significant 
impact on the overall workspace preference. See figure 21 for an example.  
 

  
 
 

In this example it is clearly visible that the possibility for concentration for individual focused work is 
more important than for individual non-focused work, since it shows a larger difference in utilities. A 
high concentration shows a very positive utility and thus has a positive influence on the workspace 
preference, while a low concentration level shows a high negative utility and thus has a negative 
influence on the workspace choice.  
 

The impact of each attribute on the overall preference per activity can be indicated by the range 
between the lowest and the highest utility weight of each attribute. These ranges are then 
transformed to their percentage of the overall sum of ranges of an activity. Figure 22-27 show the 
attribute importance per activity.  
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Figure 22: Attribute importance  - Individual focused work 

Figure 23: Attribute importance  - Individual non-focused work 

Figure 21: Example – ranges of utility 
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Figure 24: Attribute importance  - Telephone/ skype calls 

Figure 25: Attribute importance  - Collaborating 

Figure 26: Attribute importance  - Informal meetings 
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Figure 27: Attribute importance  - Confidential meetings 
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Type of furniture is most important for the three individual activities, but the second most important 
attribute changes for each of them. While individual focused work ask for possibilities for 
concentration, for non-focused activities outside view is more significant for the preference, and the 
preference with regard to telephone and skype calls include auditory privacy as second most 
important. As stated before desk size is very important for collaborating, followed by the level of 
enclosure. It is interesting that for informal meetings several attributes have roughly the same 
importance, namely outside view, level of enclosure, desk size and type of furniture. Lastly, for 
confidential meetings the level of enclosure is most important, closely followed by auditory privacy. 
All other attributes are far less important.  

6.3.4. Scenarios 
With the use of the utilities found with the multinomial logit model the utility for each workspace 
scenario can be calculated, as well as the probability of a person choosing a specific workspace in 
comparison to another. This can be done by using the formula’s given in chapter 4, for overall utility 
(Uiq) and probability (piq).  
 

Table 19 shows an example of such a scenario, with two workspaces available and a non-option to 
not choose any of the workspaces. This is one of the scenario’s given in the questionnaire (variant 3: 
workspace 1 and 7) for the activity informal meetings. Although the utilities used in this example are 
officially not usable, due to low goodness of fit of the model, it is only an example of how to calculate 
the probabilities.  
 

Table 19: Scenario example - Informal meetings 

Attribute Workspace 1 Utility Workspace 2 Utility Non-option Utility 

Constant   0,310   0,310   0,000 
Level of enclosure Enclosed -0,233 Open 0,296     
Auditory privacy Low -0,132 Low -0,132 

 
  

Possibility for concentration Low 0,087 High -0,130     
Appearance/ color No colors -0,115 Soft colors 0,113 

 
  

Type of furniture Lounge 0,215 Desk -0,248     
Desk size Large 0,246 Large 0,246 

 
  

Outside view Good view 0,317 No view -0,243     

Total   0,695   0,212   0,000 

Probability (p) 47,3%   29,1%   23,6%   
 

By summing up all the separate utilities for each attributes, the overall utility for a scenario can be 
calculated, see table 19. Alternative 1 shows negative utilities for level of enclosure, auditory privacy, 
and appearance. Alternative 2 also has a negative utility for auditory privacy, since both alternatives 
share the same level. In addition, alternative 2 shows negative utilities for possibility for 
concentration, type of furniture, and outside view. In this case alternative 1 has the least negative 
utilities and also the highest overall utility, although this not always has to be necessarily true. 
 

With the use of the overall utilities, the probability of an employee choosing a workspace can be 
calculated as well as the probability of not choosing any of those at all.  
 

𝑝𝑤𝑜𝑟𝑘𝑠𝑝𝑎𝑐𝑒1 =  
𝑒0,695

𝑒0,695 + 𝑒0,212 + 𝑒0
= 0,473 

 

𝑝𝑤𝑜𝑟𝑘𝑠𝑝𝑎𝑐𝑒2 =  
𝑒0,212

𝑒0,695 + 𝑒0,212 + 𝑒0
= 0,291 

 

𝑝𝑛𝑜𝑛−𝑜𝑝𝑡𝑖𝑜𝑛 =  
𝑒0

𝑒0,695 + 𝑒0,212 + 𝑒0
= 0,236 
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In this example the employee will most likely choose alternative 1 over alternative 2 or the non-
option. With 47,3% this alternative has the highest probability. Of course it is possible to calculate 
the third probability with the use of the other probabilities. The same procedure can be used in any 
other situation and combination of available workspaces, no matter the number, to predict and 
compare workspace alternatives.  

6.4. Segments in preference (Latent Class Model) 
In addition to the general preference following the Multinomial logit analysis, it is also important to 
see if there are differences between people. Meaning that the preferences need to be checked for 
heterogeneity. With the latent class model segments can be determined, which include people with 
different preferences. Bivariate analyses can help further analyze the segments and see if these 
different segments can be explained by personal characteristics.  

6.4.1. Goodness of fit 
Before discussing the outcomes of this model, the goodness of fit again has to be determined. The 
values of which can be found in the utility tables of each activity in this paragraph.  
 

It will become clear that there are no segments found for individual focused work. Therefore the 
values found in the multinomial logit model need to be used, which is possible with the given rho-
square. For the other five activities there are segments found within the respondent sample. The 
rho-square of each of the activities show that the outcome of the latent class model can be used, 
since all rho-square values fall between the given boundaries of 0,2 and 0,4 (lowest ρ2=0,2800; 
highest ρ2=0,3852). Conclusions based on this model therefore will be more reliable and thus better.  

6.4.2. Method 
With the use of NLOGIT 5 the data is analyzed and segments in the respondents are sought. 
Differences in preferences translate to different importance of attribute levels and their impact on a 
person’s preference. Therefore when segments are found, they get assigned different parameters 
(utility weights).  
 

When the different segments are determined, based on preference, respondents need to get 
assigned a segment. The formula determining the probability a respondent belongs to a certain 
segment is as follows: 

𝑃𝑞∈𝑐 =
𝑒𝑥𝑝(𝜃𝑐𝑧′𝑞)

∑ 𝑒𝑥𝑝(𝜃𝑐𝑧′𝑞)𝑐

  

𝑃𝑞∈𝑐 = the probability of individual q belonging to class c; 

𝜃𝑐 = the vector of utility weights belonging to characteristics z specified for class c; 
𝑧′𝑞 = vector of observed individual characteristics of individual q.  
 

For each individual the probability belonging to each class can be determined, in which must count 
∑ 𝑃𝑞∈𝑐 = 1.0. Each individual is assigned to the class with the highest probability.  
 

With this data and the use of IBM SPSS Statistics 22 the specific characteristics of each class can be 
determined. By calculating the probability for each respondent to which class they belong per 
activity, the characteristics gained with part 1 of the questionnaire can be linked to the classes. By 
performing chi-square analyses for each characteristic it can be determined if there are significant 
differences between the two classes with regard to the respondent characteristics.  
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6.4.3. Segments 
With the estimated latent class model it is determined that for each activity there are two segments 
that can be recognized, with one exception. For individual focused work no segments are found. 
Therefore the parameters determined with the multinomial logit model in table 18 for this activity 
can be used for all employees.  
 

Tables 20 till 24 show the parameters for each of the segments from each of the activities. In 
addition, appendix 13 shows the specific significance levels found with NLOGIT 5.  
 

For all activities it is shown in the constant that the two segments can be divided into a group that 
normally does makes a decision for a workspace (positive constant), and a group that is very specific 
about their workspace and often chooses none of the available workspaces (negative constant). For 
the first four activities the largest group is the one that does make a choice. For the activity 
confidential meetings however the largest class (70.9%) find most workspaces not suitable for their 
activity and therefore do not choose a workspace, but rather wait until another workspace opens up.   
 

In addition to these general aspects dividing the segments of each activity, there are also differences 
between the significant attribute levels for the segments. Each activity and its segments will be 
discussed shortly. 
 

Secondly, the segments will be explained using the personal characteristics of the respondents of 
each segment. With the use of a chi-square test significance (p) of characteristics can be established, 
and thus whether or not the differences in preferences are caused by a difference in characteristics. 
For instance if there is a difference between men and women, or does the current rank influence a 
person’s preference. Appendix 14 shows the final percentages and the results of the chi-square tests 
for each activity (with the exception of individual focused work, for which no segments could be 
determined).  
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Individual non-focused work 
There are only a small amount of attribute levels that have a significant impact on the workspace 
choice of employees. Table 20 shows that regardless of the class employees are in, a good outside 
view is always important and has a positive influence on the workspace choice. For class 1 an 
enclosed room has a significant negative impact on the preference. For the employees in class 2 
however the type of furniture is more important. When a workspace has a lounge setting this has a 
negative impact on the preference, because a desk setting is preferred. Other attributes do not show 
significance, and thus are not important for the workspace choice.  
 

Looking at personal characteristics there is also almost no significance found, with the exception of 
the auditory privacy of the current workspace. Class 2 consists almost only of people with a low 
auditory privacy in their current workspace (84,4%), while class 1 also has a relatively large part of 
respondents with a medium auditory privacy level in their current workspace. It is notable that 
auditory privacy has no significant importance regarding the workspace choice, shown in table 20.  
 

 
 
 

  

Attributes Levels
2,186 ** -0,846 **

Enclosure Enclosed -0,512 ** -0,109

Semi-enclosed 0,007 -0,117

Open 0,505 0,226

Auditory privacy Low 0,007 -0,229

Medium 0,030 0,135

High -0,037 0,094

Low -0,020 -0,240

Medium 0,090 0,139

High -0,070 0,102

Appearance/ color No colors -0,031 0,011

Hard colors -0,117 -0,005

Soft colors 0,149 -0,006

Type of furniture Lounge setting -0,139 -0,438 **

Desk setting 0,203 1,383 **

Bar setting -0,064 -0,945

Desk size Large 0,159 0,278

Medium 0,134 0,079

Small -0,293 -0,357

Outside view Good view 0,377 ** 0,520 **

Limited view 0,073 -0,141

No view -0,449 -0,379

LL(0)
LL(β)

ρ²

* significance with p≤0,05
** significance with p≤0,01

Possibility for 

concentration

Class 1 (52,8%) Class 2 (47,2%)

-1708,3421

-1152,2260

0,3255

Constant

Table 20: Segment parameters - Individual non-focused work



51 

 

Telephone/ skype calls 
The classes with regard to telephone calls show slightly more similarities with each other, with regard 
to the significant attribute levels, see table 21. Both segments show a significant positive influence 
for enclosed spaces with a desk setting, and both show a negative influence for a workspace with low 
auditory privacy. In addition to this corresponding attribute levels, class 1 shows a positive influence 
of semi-enclosed setting, although an enclosed setting is still more preferred, and a positive influence 
of a good outside view. Class 2 focusses more on the furniture and in addition to a positive influence 
for a desk setting a lounge setting has a significant negative influence on the choice.  
 

While there are very few differences between the classes for telephone/ skype calls with regard to 
personal characteristics, there are a little more than for the previous activity. Most notable 
differences are with regard to age and the need for auditory privacy. More than half of the people of 
class 1 (53,0%) belong to the category 31-50 years old. For class two more than half of the people 
(53,2%) however belongs to the category of people over 50. This shows that older people generally 
are more specific about their workspace when making a phone call than younger people, and thus 
overall choose less often one of the available workspaces. This has possibly something to do with the 
need for auditory privacy. Class 2 perceives auditory privacy as a very important need, while class 1 
has a neutral till fairly important view on this issue. Both classes however show a significant 
importance for auditory privacy with regard to their workspace preference in table 21.  
 

Other significant differences for this activity occur in the current workspace, more specifically the 
appearance and outside view. Class 1 shows a good distribution among the three levels for 
appearance, while more than half of the people in class 2 have no colors in their current workspace. 
Looking at outside view, only class 2 has respondents that have no outside view at all. It is possible 
that because their current workspace is lacking (a low level for appearance/ colors and no outside 
view) this makes people more critical about a possible new workspace when they get the chance to 
choose.  

 

 
 

  

Attributes Levels
1,421 ** -1,405 **

Enclosure Enclosed 0,212 ** 0,377 *

Semi-enclosed 0,168 * 0,200

Open -0,380 -0,577

Auditory privacy Low -0,720 ** -0,775 **

Medium 0,057 0,193

High 0,663 0,582

Low -0,142 -0,315

Medium 0,059 -0,055

High 0,083 0,370

Appearance/ color No colors 0,131 -0,268

Hard colors -0,085 0,091

Soft colors -0,046 0,177

Type of furniture Lounge setting 0,010 -0,446 *

Desk setting 0,235 * 1,085 **

Bar setting -0,244 -0,639

Desk size Large -0,062 0,144

Medium 0,000 -0,089

Small 0,062 -0,055

Outside view Good view 0,206 * 0,301

Limited view -0,006 -0,084

No view -0,200 -0,216

LL(0)
LL(β)

ρ²

* significance with p≤0,05
** significance with p≤0,01

Possibility for 

concentration

Class 1 (66,3%) Class 2 (33,7%)

-1708,3421

-1177,5436

0,3107

Constant

Table 21: Segment parameters - Telephone/ skype calls
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Collaborating 
Table 22 shows the class parameters for collaborating. Both classes show a negative influence of 
enclosed spaces. Significant positive influences can be seen for a large desk and a good outside view. 
In addition, class 2 shows a negative influence of low auditory privacy on the workspace choice and a 
positive influence of a desk setting. In this activity, two or three people are working together in 
silence but the occasional deliberation will take place.  
 

First significant difference in personal characteristics can be seen with job rank. Managers (and 
others) more often belong to class 2, the ones that choose none of the workspaces. It is possible that 
collaborating for managers is different than for supporting staff and collaborators, possibly with 
regard to confidentiality, and thus has more specific workspace requirements. Next significant 
differences can be seen with regard to the need for communication and auditory privacy. Class 1 
more often perceives this need as neutral or fairly important, while for class two these needs are 
more often perceived as really important. While appendix 14 does show that people in class 2 more 
often (higher average hours) collaborate than people in class 1, this difference is not significant. 
Notable is that there is a significant difference in the amount of hours spend on confidential 
meetings.  Which can probably be linked to this class containing more managers. By performing a 
bivariate analysis on job rank an working hours a significant difference is shown between managers 
and other ranks for the group activities, see appendix 15. Last significant difference can be seen with 
regard to the outside view of the current workspace. While the employees in class 1 generally have a 
good outside view (65,9%), for class 2 only 49,4% has a good outside view and more people have a 
limited outside view compared to class 1 (45,6% vs 32,6%).  
 

 
 
 

Attributes Levels
1,821 ** -0,940 **

Enclosure Enclosed -0,419 ** -0,267 *

Semi-enclosed 0,026 -0,059

Open 0,394 0,327

Auditory privacy Low -0,070 -0,322 **

Medium 0,133 0,071

High -0,064 0,250

Low 0,329 -0,214

Medium 0,056 0,192

High -0,385 0,022

Appearance/ color No colors -0,181 0,004

Hard colors -0,147 0,017

Soft colors 0,328 -0,020

Type of furniture Lounge setting 0,109 0,019

Desk setting -0,041 0,196 *

Bar setting -0,068 -0,214

Desk size Large 0,414 ** 0,416 **

Medium 0,046 0,120

Small -0,460 -0,536

Outside view Good view 0,248 ** 0,321 **

Limited view 0,018 -0,226

No view -0,266 -0,095

LL(0)
LL(β)

ρ²

* significance with p≤0,05
** significance with p≤0,01

Possibility for 

concentration

Class 1 (57,7%) Class 2 (42,3%)

-1708,3421

-1230,0443

0,2800

Constant

Table 22: Segment parameters - Collaborating
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Informal meetings 
For informal meetings class 2 has only two significant attribute levels, which corresponds to those of 
class 1. Namely a large desk and a good outside view show a postive influence on the workspace 
choice. Class 1 however shows several other significant attribute levels. An enclosed space, low 
auditory privacy, no color in the workspace and a desk setting show a significant negative impact on 
the workspace choice. They prefer a lounge setting, rather than a desk for these meetings, see table 
22.  
 

When comparing the segments based on their personal characteristics there is only one significant 
difference. People in class 1 spend on average more time per week on individual focused work (10,2 
vs. 9,7 hours). Appendix 14 shows in general that people in class 1 spent more time on individual 
tasks, while class 2 spends on average more time on all other activities, especially when looking at 
the meeting activities. However, tests shows no significant differences for those activities.  
 

 

  

Attributes Levels
1,585 ** -1,114 **

Enclosure Enclosed -0,310 ** -0,146

Semi-enclosed -0,009 0,001

Open 0,319 0,144

Auditory privacy Low -0,170 * -0,213

Medium 0,069 0,069

High 0,101 0,145

Low 0,129 -0,039

Medium 0,097 -0,160

High -0,226 0,199

Appearance/ color No colors -0,239 * -0,297

Hard colors 0,077 0,062

Soft colors 0,162 0,235

Type of furniture Lounge setting 0,317 ** -0,014

Desk setting -0,536 ** 0,162

Bar setting 0,219 -0,148

Desk size Large 0,192 * 0,417 **

Medium 0,054 -0,032

Small -0,247 -0,385

Outside view Good view 0,311 ** 0,437 **

Limited view -0,011 -0,253

No view -0,300 -0,185

LL(0)
LL(β)

ρ²adj

* significance with p≤0,05
** significance with p≤0,01

Possibility for 

concentration

Class 1 (64,5%) Class 2 (35,5%)

-1708,3421

-1227,2696

0,2816

Constant

Table 23: Segment parameters - Informal meetings
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Confidential meetings 
Table 23 shows the parameters for confidential meetings. As stated this is the only activity in which 
the largest part of the employees show to be very critical about the workspace. But when they do 
choose a workspace they prefer an enclosed workspace (class 1 and 2). A low auditory privacy has a 
negative influence for both classes. For class 1 however, those that do not choose a workspace very 
often, also show a significant negative influence for medium auditory privacy. Because NLOGIT only 
calculates the significance for the first two attribute levels, high auditory privacy shows no 
significance, but looking at the other two levels it definitely has a significant influence on the 
workspace choice. No possibility for concentration (low) also shows a negative impact on the 
workspace choice for class 1. An when they choose a desk setting is most prefered.  
 

Confidential meetings is the only activity that has non-choosers as the largest class. Therefore in this 
case class 1 consists of the people more often not choosing a workspace. This class has more women 
than the other class for this activity. 58,6% of the people of class 1 is female, against 41,9% in class 2. 
Second difference in personal characteristics appears for the working hours spend on informal 
meetings. Class 1 has a higher average (3 hours per week) than class 2 (2 hours per week). Again 
differences can also be seen for the other work activities, for which class 1 spends more time om 
meetings in general. But also in this case the tests do not show significance. But with this in mind, 
that people in class 1 spend more time on meetings, it is logical that they are more specific about 
their requirements for their workspace when performing this activity.  
 

 
 
 
 

Attributes Levels
-1,845 ** 1,672 **

Enclosure Enclosed 1,109 ** 0,639 **

Semi-enclosed -0,121 0,075

Open -0,988 -0,715

Auditory privacy Low -0,590 ** -0,474 **

Medium -0,375 * -0,141

High 0,965 0,615

Low -0,434 ** -0,137

Medium 0,113 -0,147

High 0,321 0,284

Appearance/ color No colors 0,172 0,084

Hard colors -0,225 -0,202

Soft colors 0,054 0,118

Type of furniture Lounge setting 0,071 -0,017

Desk setting 0,475 ** 0,174

Bar setting -0,547 -0,157

Desk size Large 0,251 0,194

Medium -0,248 0,012

Small -0,004 -0,206

Outside view Good view 0,091 0,107

Limited view 0,051 0,110

No view -0,143 -0,216

LL(0)
LL(β)

ρ²adj

* significance with p≤0,05
** significance with p≤0,01

Possibility for 

concentration

Class 1 (70,9%) Class 2 (29,1%)

-1708,3421

-1050,24894

0,3852

Constant

Table 24: Segment parameters - Confidential meetings
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6.4.4. Scenarios 
When taking heterogeneity into account the outcomes of the utilities and probabilities is not 
necessarily the same as when only using the multinomial logit model.  
 

Table 25 shows the same scenario as in the example of paragraph 6.3.3., but with the utilities for the 
classes. Clear difference can be seen between the utilities for the constant, but there is also a 
difference in the preferences with regard to possibility for concentration and type of furniture. These 
are aspects that can have an influence on the overall utility and the probability a person choosing a 
certain workspace.  
 

Table 25: Scenario example - Informal meetings 

Attribute 
Workspace 

1 

Utility Workspace 
2 

Utility Non-
option 

Utility 

Class 1 Class 2 Class1 Class 2 Class1 Class 2 

Constant   1,585 -1,114   1,585 -1,114   0,000 0,000 
Level of 
enclosure Enclosed -0,310 -0,146 Open 0,319 0,144       
Auditory 
privacy Low -0,170 -0,213 Low -0,170 -0,213 

  
  

Possibility for 
concentration Low 0,129 -0,039 High -0,226 0,199       
Appearance/ 
color No colors -0,239 -0,297 Soft colors 0,162 0,235 

  
  

Type of 
furniture Lounge 0,317 -0,014 Desk -0,536 0,162       

Desk size Large 0,192 0,417 Large 0,192 0,417 
  

  

Outside view Good view 0,311 0,437 No view -0,300 -0,185       

Total   1,815 -0,969   1,026 -0,355   0,000 0,000 

Probability (p) Class 1 61,8%     28,1%     10,1%   

Probability (p) Class 2   18,2%     33,7%     48,1% 
 

Biggest difference in the overall utility between class 1 and 2, for both alternatives. While alternative 
1 shows a positive overall utility, alternative 2 in both cases has a negative overall utility. This is 
based on the negative constant utility, which shows that employees in this class will less likely choose 
a workspace and are more specific about their requirements. It is also visible that the overall utility, 
regardless of the earlier named difference, for alternative 2 for the both classes lies closer together.  
 

The probability that a certain person chooses a workspace can also be calculated when taking the 
heterogeneity of people into account. This person is already assigned to a class, thus the probability 
calculations will be performed as such. For class 1 the probabilities are as follows: 

𝑝𝑐𝑙𝑎𝑠𝑠1−𝑤𝑜𝑟𝑘𝑠𝑝𝑎𝑐𝑒1 =  
𝑒1,815

𝑒1,815 + 𝑒1.026 + 𝑒0
= 0,618 

 

𝑝𝑐𝑙𝑎𝑠𝑠1−𝑤𝑜𝑟𝑘𝑠𝑝𝑎𝑐𝑒2 =  
𝑒1.026

𝑒1,815 + 𝑒1.026 + 𝑒0
= 0,281 

 

𝑝𝑐𝑙𝑎𝑠𝑠1−𝑛𝑜𝑛−𝑜𝑝𝑡𝑖𝑜𝑛 =  
𝑒0

𝑒1,815 + 𝑒1.026 + 𝑒0
= 0,101 

 

In this scenario respondents belonging to class 1 will almost always (61,8%) choose workspace 1. The 
probabilities for class 2 are completely different.  
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𝑝𝑐𝑙𝑎𝑠𝑠2−𝑤𝑜𝑟𝑘𝑠𝑝𝑎𝑐𝑒1 =  
𝑒−0.969

𝑒−0.968 + 𝑒−0,355 + 𝑒0
= 0,182 

 

𝑝𝑐𝑙𝑎𝑠𝑠2−𝑤𝑜𝑟𝑘𝑠𝑝𝑎𝑐𝑒2 =  
𝑒−0.355

𝑒−0.968 + 𝑒−0,355 + 𝑒0
= 0,337 

 

𝑝𝑐𝑙𝑎𝑠𝑠2−𝑛𝑜𝑛−𝑜𝑝𝑡𝑖𝑜𝑛 =  
𝑒0

𝑒−0.968 + 𝑒−0,355 + 𝑒0
= 0,481 

 

People in class 2 will mostly choose none of the given workspaces, but when choosing go for 
workspace 2 rather than 1.  

6.5. Computational model 
Based on the output of the analyses for each of the activities a computational model has been made 
as a tool for corporate real estate managers to calculate the impact of certain attribute levels and to 
calculate which workspaces provide the best options for a company’s workplace design. For each of 
the activities a separate model has been made. To explain how the model works an introduction will 
be provided. Figure 28 shows an example of one of those models. 
 

In the model two workspaces and a non-option can be compared at the same time. As the figure 
shows, a 1 indicates when a certain attribute levels is chosen for a workspace and the 0’s indicate the 
attribute levels that are not. The model calculates The model calculates the overall utility and the 
probabilities for each of the options, for both segments. By changing the attribute levels the overall 
utility and the probability can be manipulated to find the best possible workspaces. The higher the 
probability of a workspace in comparison to the other workspace and the non-option, the better it 
performs and the more it fits the preference of employees.   
 

For instance, by changing the attribute 
levels of workspace one and keeping 
the second workspace the same, the 
probability of the first workspace can 
be manipulated to become as high as 
possible.  
 

Another option is to change just one 
attribute and see how this influences 
the overall probability. A bar setting for 
instance will always have a negative 
influence, but it depends on the other 
attributes how big this negative 
influence is.  
 

Third use for this model is to compare 
workspaces for different activities. 
Since there is a model for each of the 
activities, it could also be possible to 
see how each workspace performs for 
each of the activities. Some activities 
are very similar in the preferred 
attribute levels, thus some workspaces 
can possibly function for more 
activities when well designed.  

  

Attribuut Levels Werkplek 1 Werkplek 2 Non-optie

1 1 1 1 = attribuut level gekozen

Gesloten 1 0 0 = attribuut level niet gekozen

Semi-gesloten 0 0

Open 0 1

Laag 1 0

Middel 0 1

Hoog 0 0

Laag 0 1

Middel 1 0

Hoog 0 0

Geen kleuren 0 0

Zachte kleuren 0 0

Harde kleuren 1 1

Bank 0 0

Bureau 1 1

Bar 0 0

Klein (1m3) 0 0

Middel (2m3) 1 0

Groot (4m3) 0 1

Geen uitzicht 0 0

Beperkt uitzicht 1 0

Goed uitzicht 0 1

Klasse 1 Utility 1,263 3,151 0

Probability 12,7% 83,7% 3,6%

Klasse 2 Utility -1,231 0,192 0

Probability 11,7% 48,4% 39,9%

Rekenmodel - Samenwerken

Per attribuut één keer 1 en twee keer 0

Uitzicht naar buiten

Constante

Mate van geslotenheid

Auditieve privacy

Mogelijkheid tot concentratie

Uitstraling (kleur gebruik)

Meubilair

Werkblad grootte

Figure 28: Example computational model (in Dutch) 
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6.6. Conclusion 
Two different models are used to analyze the data regarding the workspace preference. A general 
multinomial logit model that does not take into account the heterogeneity of respondents, and a 
latent class model that does implement this. Both models are tested on goodness of fit, based on the 
log likelihood and rho-square. In this research the data of the multinomial logit model is only good 
enough for individual focused work and confidential meetings, since the rho-square for the other 
activities is too low. The latent class model shows better and more reliable outcomes, and 
conclusions based on this model are better. Only for individual focused work this model is not used, 
since there are no segments found. The conclusions for this one activity are be drawn from the 
multinomial logit model. 
 

The analyses show a clear difference in workspace preference between the activities. Especially 
individual focused work and confidential meetings show a big difference in the utility for the 
constant, which negative value shows that most respondents do not choose any of the workspaces 
and rather wait until a better workspace becomes available. This shows that respondents are very 
critical and specific about their workspace requirements. Other differences can be found within the 
attribute levels that show a significant influence on the workspace preference and whether or not 
this is positive or negative. Individual focused work, telephone/ skype calls and confidential meetings 
require an enclosed workspace with high auditory privacy and concentration, while the other three 
activities often require less privacy and concentration this is even undesirable. Other attributes show 
less variety or less significance. However the utilities and significance for furniture show that almost 
all activities require a desk setting, while this is only for informal meetings the least favorite setting. 
When outside view shows significance, a good outside view is almost always preferred, and no view 
at all always has a negative impact on the workspace preference either significant or not.  
 

These difference can be seen in the outcomes of both the multinomial logit model and the latent 
class model. Where the outcome of the latter is most reliable. These conclusions are general but 
count for all classes, although they show a difference in how many attribute levels show a significant 
effect. The biggest difference between the classes can be seen with regard to the constant. One class 
always contains people that generally make a decision for a workspace, and therefore show more 
significant attribute levels. The second class is made up of people that are more critical and rather 
wait for a specific workspace to become available. This is shown by a negative utility for the constant. 
For the five activities that show segments only for confidential meetings this second class, containing 
the non-choosers, is the largest. For the other four activities the class with the people making a 
decision is the biggest.  
 

With the use of the probability formula it can be calculated which workspace a person is most likely 
to choose. A computational model is created which will allow corporate real estate managers to 
make these calculations in an easy way, and the best workspaces can be selected to be implemented 
in a new office design.   
 
 
  



58 

 

7. Conclusions and recommendations 
This study focused on workspace preferences of employees in the activity-based office when 
performing different activities. In addition, the secondary aim of this study was to find differences 
between employees and their preferences for workspace characteristics, and to see if this could be 
explained by their personal characteristics. The goal of this study was to give corporate real estate 
managers the knowledge and tools to create the best possible workspaces for a company, that fit the 
employees and their activities best.  
 

In this last chapter the final conclusions about the research are drawn, by answering the research 
question established in chapter 1. In addition, the limitations of this research will be discussed, on 
which recommendations for further research will be based.   

7.1. Research results and discussion 
The main research question for this study was ‘What are the preferences of employees with regard 
to workspace characteristics for specific tasks, taking  employee characteristics into account?’. This 
question is very broad and several sub-questions were formulated to help answer the main question, 
and lead up to the final advice for corporate real estate managers.  
 

To generate the necessary data to answer these questions several steps have been taken. First a 
literature review was done to better understand the subject and to find relevant work related needs, 
personal characteristics, and most important to find the workspace characteristics a workspace is 
made up of. With the use of this information, a questionnaire was set up which was distributed 
among the employees of the municipalities of Emmen and Nijmegen, which eventually resulted in a 
sample of 214 usable questionnaires. By using the stated choice method the workspace preferences 
of respondents was measured.  
 

‘What different workspace characteristics can be distinguished?’ 
Based on a literature review seven important workspace characteristics, later called attributes, were 
found. These attributes were later used to make up the workspaces for the stated choice 
experiment.  
 

The seven workspace characteristics were level of enclosure, auditory privacy, possibility for 
concentration, appearance/ color use, type of furniture, desk size, and outside view.  
 

‘What are the different activities that an employee can perform?’ 
The literature also showed which activities are performed by office employees. Based on studies of 
Liebregts (2013) and Susante (2014), which both used a large range of activities, a small group of 
general activities was created. In order to fit all the workspaces with all activities it was chosen to 
exclude larger group activities, which require other types of workspaces. 
 

The final activities used in this study could be divided into two categories, namely individual activities 
and small group (2-3 people) activities. The activities were: individual focused work, individual non-
focused work, telephone/ skype calls, collaborating, informal meetings, and confidential meetings.  
 

‘What different work-related needs do employees have regarding work related activities?’ 
Several work-related needs were found in the literature. These needs could be divided into three 
categories, namely physical needs, functional needs and physiological needs. Some of them were 
workplace related and very general, and thus not relevant for this study. Others were assumed to be 
standardly met in any modern office, and were for that reason excluded.  
 

Only six work-related needs were included in the study and questioned. The included needs were 
auditory privacy, visual privacy, concentration, collaboration, proximity to co-workers, and 
aesthetics.  
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‘How do activities of employees influence the preference for workspace characteristics?’ and ‘Can 
segments be distinguished based on differences in workspace preference, and can these be 
explained by personal characteristics of the employees?’ 
A questionnaire was created and distributed among the employees of two municipalities, namely 
Emmen and Nijmegen. The first part of the questionnaire consisted of questions about the personal 
characteristics and work situation of the employees, their work related needs, and current 
workspace. To answer these two specific questions a stated choice experiment was performed in the 
second part of the questionnaire. This method is new to this study area and will therefore generate 
new data which will contribute to the field. By using the workspace characteristics found in the 
literature, and assigning three levels to each of these attributes, 18 hypothetical workspaces were 
created based on an experimental design. With these 18 hypothetical workspaces 9 choice sets were 
created containing two hypothetical workspaces and a non-option. For each choice set the 
respondents had to choose which option fitted each of the six activities best. 289 questionnaires 
were returned, and after evaluation 214 were found usable.  
 

First a multinomial logit model was estimated for each of the activities to find the attribute levels 
that determine the workspace choice of people. Secondly a latent class model was performed to look 
for segments within the sample. To establish if the models showed reliable outcomes the log 
likelihood and the rho-square of each model were calculated. The multinomial logit model did not 
score very high, only for individual focused work and confidential meetings the rho-square was high 
enough for reliable conclusions. However, the models for the other activities may not have been very 
strong, but definitely showed interesting outcomes. There are clear differences between the 
activities with regard to influential attribute levels. The latent class model however performed very 
high for all activities, with the exception of individual focused work for which no segments were 
found. For the other activities clear differences were found, including interesting segments.  
 

Interesting conclusion was that all activities, for which segments were determined, consisted of two 
segments of which one showed respondents who mostly did not make a decision between 
workspaces, but rather waited for another workspace to open up. This group is very critical about 
their workspace and looks for very specific requirements. The other segment of employees generally 
does choose a workspace to perform their activity, but there are several attribute levels that strongly 
influence their choice either positively or negatively.  
 

The two segments of each activity were compared, based on the personal characteristics of the 
respondents belonging to each segment. By performing chi-square tests, differences between the 
segments were found that can explain a person’s preference. Only a small amount of differences 
were found based on the personal and work-related characteristics addressed in the questionnaire. It 
seems that some people are just more critical about their workspace than others, which can be a 
personal trait in itself. However, some interesting differences were found for some of the activities.  
 

Individual focused work 
Individual focused work is a very specific activity, with very specific needs. No segments could 
therefore be determined, since all respondents showed the same preferences. The requirements are 
so specific that many people rather wait for a better workspace to open up, then choose one that 
does not fit their requirements. Suitable workspaces contain a desk setting in an enclosed or semi-
enclosed space, with a high level of auditory privacy and concentration. They prefer to have few 
distractions, thus a limited outside view and no hard colors. These findings are supported by the 
literature. Meel, Martens, & Ree (2010) also have enclosed spaces with a high privacy level as best 
fitting for individual work which requires focus and concentration. They also state that outside view 
is preferred without giving specifics about level.  
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Individual non-focused work 
Individual non-focused work has very few specific needs and thus shows less specific preferences 
with regard to the workspace. Open areas with a good outside view are preferred for both classes. In 
addition, the non-choosers have a strong preference for a desk setting whereas a lounge or bar 
setting have a strong negative impact on the workspace choice. Other attributes are not relevant for 
this activity. Meel, Martens, & Ree (2010) show similar workspaces for this type of activity, however 
when no concentration is needed they also give a lounge setting as a possibility, which contradicts 
this study.  
 

Telephone/ skype calls 
The two segments for telephone and skype calls can be explained based on age and the overall need 
for auditory privacy. Older people and people with an overall high regard for auditory privacy are 
more critical about their workspace than younger people with a lesser need for auditory privacy. It is 
logical that people who consider auditory privacy very important are more critical when it comes to 
telephone calls, since this is also the most important aspect of this activity. This is also reflected in 
the workspace preference, in which high auditory privacy has a strong positive influence on the 
preference and a low level of auditory privacy has a very strong negative influence. Other attribute 
levels that are preferred for this activity are enclosed or semi-enclosed spaces with a desk and a good 
outside view. This preference is shown for both segments.  
 

Collaborating 
Collaborating requires an open space with a large desk and a good outside view. Enclosed spaces on 
the other hand have a strong negative influence on the workspace preference for this activity. This is 
true for both segments, with the exception of the positive influence of a desk setting which is only 
visible for class 2, the non-choosers. The difference in preference between the two segments can be 
explained by job rank, the overall need for communication and auditory privacy and the average 
hours spend on confidential meetings. Segment 2 consists of more managers, who spend more time 
on collaborating and meetings, especially confidential meetings. This segments also shows a higher 
overall importance for both communication and auditory privacy. It is logical that managers, who 
have to collaborate more often with others than other employees, perceive communication as more 
important and based on the confidentiality of some of their work also have a higher regard for 
auditory privacy. The literature shows different types of workspaces as suitable for this activity 
(Meel, Martens, & Ree; 2010) possibly because this type of activity can be performed in a lot of 
different ways with different needs, depending on the levels of communication needed.  
 

Informal meetings 
Informal meetings show a clear difference between the two segments when it comes to important 
attribute levels. Both show a positive influence for a large desk and a good outside view, but other 
than that segment 2 has no other influential attributes. Segment 1 on the other hand shows a strong 
negative influence of enclosed spaces and desk settings, but prefers open areas with a lounge 
setting. Low auditory privacy also shows a negative influence on the workspace preference. This is 
the only activity that does not prefers a standard desk setting, but it is interesting that both segments 
still prefer a large worktop. 
 

Confidential meetings 
‘Confidential meetings’ is the only activity for which the non-choosers make up the largest segment 
(70,9%). Interestingly the division of the segments can be explained by gender. Women are more 
critical about their workspace than man when it comes to confidential meetings. It is notable that the 
workspace preference for this activity are very similar to those of individual focused work, and that 
this are the only two activities where people are more inclined to not choose one of the available 
workspaces but rather wait until a better one opens up. Both activities require a desk in an enclosed 
area with a high level of auditory privacy and concentration. This is supported by the literature 
(Meel, Martens, & Ree; 2010). 
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‘What advice can be given for the implementation of new workspaces in specific companies?’ 
The use of a stated choice experiment is very new in the field of workspaces, especially since 
different types of activities are taken into account. It is clear that different activities generate 
different preferences for workspace characteristics, and that different levels of these characteristics 
are required for the most optimal workspace.  
 

To make it easier for corporate real estate managers to implement the findings of this study into a 
well thought out design a computational model is created. In this model it is possible to create 
hypothetical workspaces and calculate the probability of someone choosing a specific workspace 
over another and the non-option. By changing only one or several attribute levels the influence of 
each change can be visualized and the most optimal workspace for each activity can be calculated. It 
is also possible to compare how well a workspace performs for different activities. In some cases it is 
better to create workspaces that are suitable for several activities than create very specific 
workspaces that are only suitable for specific activities. 
 

It all depends on the activities of the employees of a company and what the ratio is between the 
time spend on these activities. Knowing when and what employees do can help determine how much 
of each of the different workspaces are needed in an office.  
 

Based on this study, it has become clear that people are most critical when it comes to their 
workspace for individual focused work and confidential meetings. Both activities require a very 
specific, and rather similar, type of workspace. Especially for this two activities it is important to have 
enough suitable workspaces. Although the other activities have less requirements or less specific 
requirements, they need different workspaces and thus a good combination of workspaces, adjusted 
to the needs of the employees is needed in the workplace.  
 

In addition, it is important to take the characteristics of the employees into account. Although there 
are only a few differences found between the segments, some are very specific and can help create 
the best possible workspace. The segments are used in the computational model, and thus it is 
possible to use the outcomes of the segment best fitting the characteristics of the company.  

7.2. Limitations 
The stated choice method has proved itself in many fields of study, but is hardly used with regard to 
workspace preference. With this method the specific workspace characteristics that are important 
for different types of activities have been brought to light. Therefore this study has provided new 
insights in the field and showed its relevance.  
 

With a stated choice experiment external validity is an issue. Will people make the same choices in 
real life, as when they have to make that choice in a questionnaire. Based on this study, for most 
activities a large part of the people will not choose one of the available workspaces, although this 
seems unlikely in real life. In real life it is not always possible to wait until a better workspace opens 
up. Of course in many functions several activities have to be performed and employees can choose to 
do another activity first, and come back later to see if a suitable workspace for their initial activity 
has opened up. In other cases, an activity has to be done because for instance there is a deadline. In 
that case a person can not just wait around, but most likely choose a less suitable workspace to start 
their activity while keeping an eye on more suitable workspaces opening up. When someone knows 
it is most likely that there will not be a suitable workspace ready for them, they can also choose to 
work from home when this option is offered by their company. Although it is possible to see how 
many hours people are away from the office, by combining the questions of working hours and office 
hours, it was not questioned why they were away from the office or if they worked from home and 
for what reason. Point of discussion in this case is if there should still be the possibility to reserve a 
workspace for a certain time period, in order to be certain that an activity can be performed.  
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Even without the issue of external validity, some people found the questionnaire very confusing or 
time consuming. Therefore at first the visualization was adjusted in order to make the workspace 
options more clear, since several people mentioned this as limiting. However later in the data 
collection process other respondents mentioned they would have liked some visual additions to 
make the workspaces more realistic. Several others found this type of questionnaire rather time 
consuming and difficult, especially since they were not used to having to compare and take the time 
to consider their answer. This is possibly also the reason why not all respondents finished the 
questionnaire and why it was necessary to really examine the questionnaire on how serious they 
were filled in. 
 

Another aspect that was found confusing, and the reason Nijmegen dropped out early, was the 
relevance of the questionnaire for the respondents. Some thought that the participation in the 
questionnaire as municipality meant that they were looking for a new office design, or that the 
municipality at least found their current office design unsuitable. This of course was not necessarily 
be the fact. It was assumed that all people that worked in an office could imagine themselves in a 
workplace situation, regardless of their current situation. But it could have been made clearer to 
them why the municipality had chosen to participate, and what the study was about.   
 

As a result of above aspects the data collection went very slow and it was difficult to generate 
enough response. It is very likely that a larger response and sample would generate better models 
and therefore better conclusions. It is also possible that more differences between the classes could 
have been found. For example the sample of managers, compared to collaborators/ employees, was 
very small. 
 

Last aspect that needs to be discussed is the link between attributes. While they were carefully 
considered, and the final attributes could all be unlinked and seen separately, there is still some link 
between them that people could have found confusing. That is also the reason that some other 
attributes were left out, while they were actually found important. It was just not possible to see 
them separately from other attributes. For example visual privacy and level of enclosure. This is also 
why group activities had to be excluded from this study, or there had to be another separate part in 
the questionnaire for them, what would have made the questionnaire even longer.  

7.3. Recommendations 
There is a lot of research done with regard to the activity-based office, but hardly ever is the stated 
choice method used to get an insight into the specific workspace attributes that influence the 
workspace choice or employees. Most studies look at the satisfaction of employees with a 
workspace. These two issues can be linked, and therefore the research into what makes a good 
workspace is important. This study adds to the already existing studies on workplaces and 
workspaces. However this study showed some limitations, which open up opportunities for further 
research.  
 

Based on several reasons, this study only included seven attributes in the creating of the workspaces 
for the stated choice experiment. However research showed that several other attributes are also 
important when looking at workspaces and therefore might influence the workspace preference of 
employees. Another study could look at these attributes, although when using the stated choice 
method they have to consider how these attributes are linked.  
 

Visualization proved also to be an issue. While some people found the visualization confusing, which 
resulted in the removal of the visual aspects, other missed a visualization which would have made 
the workspaces more realistic. Although this might not directly result in a new idea for further 
research, it would be very useful if in further research this issue was addressed in a better way and 
possibly even lead to a visualization tool that can help with the workspace choice.  
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This last aspect is that it was difficult to generate enough response. Only municipalities were 
approached for participation and they have often a large amount of employees, thus under normal 
circumstances should have generated a big enough sample. However, the questionnaire was 
promoted on their intranet page, what makes it possible that not all employees even saw. By sending 
emails or physical presence at the office might generate more response. Another good approach for 
further study might be to include different types of businesses, other than just municipalities. This 
makes the conclusions of the study  more applicable for a broader field of offices.  
 

In further research they should also look better at the current workspace, and when an office is in 
the process of implementing a new office type where in this process they are. When the employees 
are aware of this project and where in the process they are it might make them more open to 
participating in the study and filling in the questionnaire, no matter how long or intense it is.  
 

This study showed two clear groups of people. One which normally makes a decision between the 
available workspaces, and one that includes more critical people that are looking for a specific 
workspace. However in real life the latter is not a real option, since this would hinder the work. This 
is a general issue with stated choice experiments. Future studies could try a different approach that 
would assure the external validity in a better way. Observations, either in existing workspaces could 
help review peoples workspace preferences, but only when the attributes of each workspace are 
absolutely clear without massive workplace influences. Another option would be to create the 
workspace in real life, but in an experimental setting that allows the researcher to influence all 
aspects themselves. By creating a real life setting people can feel the workspaces better and 
understand how the different attributes and attribute levels work together in creating the 
workspace. At the same time respondents might be less inclined to choose the non-option, since in a 
real life 3D situation they know that that would mean they cannot work at all.  
 

It is still possible that further research will show a clear difference between choosers and non-
choosers. However this study did not have a clear answer of who those people are. There is only a 
small number of personal and work related aspects that show significant influence on this division 
between people. Some people are just more critical than others, or might have difficulty making a 
decision either when both workspaces are equally suitable or are both not suitable. To address this 
issue it would be wise to include questions about these personal traits that might answer this 
question.  
 

Regardless of the limitations of this study, it still showed some interesting as well as expected 
outcomes. It is a contribution to understanding the workspace preference of employees in an 
activity-based office and can contribute to the choices corporate real estate managers make in the 
design of a workplace.  

7.4. Emmen workspace advice 
Based on the conclusions of this study and the dataset of Emmen a personal advice is given with 
regard to workspace designs. This advice can be found in appendix 16. First the most important 
aspects of part 1 of the questionnaire are visualized, in order for the municipality to compare the 
study sample with their total employee group. Next an overview of the best possible workspaces for 
each activity will be given with an advice about the most important characteristics. Since this advice 
is specifically created for the municipality of Emmen it will only be presented in Dutch.  
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Appendices 

Appendix 1: workspaces 
(Meel, Martens, & Ree, 2010) 

 
 
  

Layout: Enclosed Activities:

Capacity: 1 Solo work requiring high concentration

Privacy: High Work requiring a high degree of confidentiality

Work requiring many small meetings alternated with desk-based acivities

activities that can be disturbing or distracting for others

Location:

Preferably located close to a window, providing outside view and daylight

Can be located near busy circulation routes or other open spaces

Layout: Enclosed Activities:

Capacity: 1 Solo work requiring high concentration

Privacy: High work requiring a high degree of privacy

activities that can be disturbing or distracting for others

Only for short amount of time 

Location:

Can be located in the innter areas of the building

Layout: Semi-enclosed Activities:

Capacity: 1 Solo work requiring medium concentration

Privacy: Medium Work requiring medium to little interaction between people

Location:

Preferably located close to the facade, provinding outside view and daylight

Avoid adjecency to busy circulation routes or support spaces

Layout: Open Activities:

Capacity: 1 Work requiring little time and little concentration

Privacy: Low often designed as standing place

Location:

Can be located in the inner areas of the building

Preferably located near busy circulation routes, meeting and support spaces

Work spaces - personal spaces

Touch down

Private office

Study booth

Cubicle
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Layout: Enclosed Activities:

Capacity: 4-10 Collaborative work requiring frequent interaction within teams

Privacy: Medium Solo work requiring medium concentration

Work requiring a certain degree of confidentiality

Location:

Preferably located close to a window, providing outside view and daylight

Can be located near busy circulation routes or other open spaces

Layout: Enclosed Activities:

Capacity: 2-3 Work requiring a mix of concentration and collaboration

Privacy: Medium Collaborative work requiring frequent impromptu interaction

Location:

Mostly allocated

Best shared by people having a similar working pattern

Layout: Semi-enclosed Activities:

Capacity: 2-8 Collaborative work requiring frequent interaction within teams

Privacy: Medium Solo work requiring medium concentration

Location:

Preferably located close to the facade, provinding outside view and daylight

Avoid adjecency to busy circulation routes or support spaces

Layout: Open Activities:

Capacity: >10 Solo work requiring relatively little concentration

Privacy: Low Collaborative work requiring frequent impormptu interaction

Creative work requiring an atelier-like setting

Location:

Preferably located close to the facade, provinding outside view and daylight

Avoid adjecency to busy circulation routes or support spaces

Layout: Open Activities:

Capacity: 2-6 Solo work requiring little concentration

Privacy: Low Collaborative work requiring informal interaction

Location:

Can be located in the inner areas of the building

To support the informal use they can be located near circulation routes

Workspace - shared spaces

Team space

Open office

Work lounge

Team room

Shared room
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Layout: Enclosed Activities:

Capacity: 5-12 meetings with larger groups

Privacy: High confidential meetings

presentations

Location:

Preferably located at the facade, provinding outside view and daylight

Preferably located near a floor entrance, when guests can be present

Layout: Enclosed Activities:

Capacity: 2-4 small meetings

Privacy: High confidential discussions

Location:

Can be located in the inner areas of the building

Layout: Enclosed Activities:

Capacity: 5-12 Suitable for brainstorm sessions or workshops

Privacy: Medium/ High Suitable for semi-confidential presentations and discussions

Location:

Preferably located at the facade, provinding outside view and daylight

Layout: Open or semi-open Activities:

Capacity: 5-12 Suitable for large informal meetings

Privacy: Low/ Medium Suitable for non-confidential meetings and presentations

Suitable for workplace 'rituals'

Location:

Can be located in the inner areas of the building

Preferably located near work spaces to facilitate impromptu interactions

Layout: Open or semi-open Activities:

Capacity: 2-4 Suitable for small and ad hoc meetings

Privacy: Low/ Medium Suitable for non-confidential discussions

Location:

Can be located in the inner areas of the building

Preferably located near work spaces to facilitate impromptu interactions

Layout: Open Activities:

Capacity: 2-4 Suitable for small and short ad hoc meetings

Privacy: Low Siotable for non-confidential discussions

Location:

Can be located in the inner areas of the building

Meeting spaces

Large meeting space

Small meeting space

Meeting point

Large meeting room

Small meeting room

Brainstorm room
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Appendix 2: Sources – Workspace characteristics 
Workspace characteristics derived from literature research 
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Workspace design 

Size 
 

+ 
  

+ 

Appearance* + 
 

+ + + 

Capacity* 
 

+ + + + 

Layout* + + + + + 

Auditory privacy* + 
 

+ 
+ + 

Visual privacy* + 
 

+ 

Concentration* + + + + + 

Interaction* + + + 
 

  

Workspace furniture and technology 

Ergonomically adjustable furniture + 
 

+ +   

Comfort + 
 

+ 
 

  

Environmental control + 
 

+ +   

Type of furniture* 
 

+ + + + 

Size of the desk 
  

+ 
 

  

Facilities (power source) + 

+ 

+ 
 

  

Facilities (telephone) + + 
 

  

Facilities (computer) + + 
 

  

Workspace location 

Location (main routes)* + 
   

+ 

Location (outside view)* + 
   

+ 

Location (elevator)         + 
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Appendix 3: Sources – Work related needs 
Employee needs derived from literature research 
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Physical needs 

Indoor climate + + + 
 

+ + + +   

Visual comfort 
 

+ + 
 

+ + + +   

Greenery 
    

+ 
  

+   

Functional needs 

Ergonomics 
 

+ 
  

+ 
 

+ 
 

  

Desk space (size) 
 

+ 
  

+ + + 
 

  

Concentration* 
  

+ 
 

+ + + +   

Communication* 
 

+ + 
 

+ + + +   

Proximity to coworkers* 
    

+ + 
  

  

(IT) facilities 
  

+ 
 

+ 
 

+ 
 

  

Physiological needs 

Territoriality and personalization 
   

+ + + + 
 

+ 

Control 
 

+ 
 

+ + 
 

+ 
 

+ 

Visual privacy* 
 

+ 
+ + + + 

+ 
 

+ 

Auditory privacy* 
 

+ + 
 

+ 

Aesthetics* + + +   +   +   + 
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Appendix 4: Sources – Personal characteristics 
Personal characteristics derived from literature research 
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Demographic 

Age + 
 

+ + + + + + + 

Gender + 
 

+ + 
 

+ + 
 

+ 

Educational level + 
 

+ + 
    

  

Personality 
     

+ 
  

  

Work related 

Working hours per week + 
     

+ 
 

+ 

Hours present at the office 
      

+ 
 

+ 

Tenure + 
 

+ 
     

+ 

Line of business 
 

+ + 
     

  

Job rank 
  

+ 
     

+ 

Activities       +         + 
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Appendix 5: Experimental design 
  Attributes 

Alternatives 1 2 3 4 5 6 7 

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 
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 
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Appendix 6: Questionnaire part 1 (English and Dutch) 
Questionnaire part 1 (English) 
1.Employer  

_____ 
 

2.Department  
____ 

  
3.Year of birth 

_____ 
 

4.Gender 
o Male 
o Female 

 

5.Highest level of education 
o Elementary school 
o Pre-vocational secondary school (v(m)bo, lts, lbo) 
o Lower secondary school (mavo, (m)ulo) 
o Higher and pre-academic secondary school (havo, vwo, hbs) 
o Vocational education (mbo, mts) 
o Higher professional education (hbo, pabo, hts, heao) 
o Academic education (university, promovendus) 
o Other 

 

6.Please place yourself on the following personality scales 

 
Conventional, uncreative 

   
Open to new experiences  

Openness to experience o o o o o  

 
Anxious, easily upset 

   
Calm, emotionally stable 

Emotional stability o o o o o 

 
Disorganized, careless 

   
Dependable, self-disciplined 

Conscientiousness o o o o o 

 
Quarrelsome, untrusting 

   
Sympathetic, warm, trusting 

Agreeableness o o o o o 

 
Reserved, quiet 

   
Extravert, enthusiastic 

Extraversion o o o o o 
 

7.Years working for this company 
_____ 

 

8.Classify your job rank 
o Intern 
o Supporting staff 
o Employee/ collaborator 
o Manager 
o Board member 
o Other 

 

9.In general, how important do you feel each of the following needs is in your work? 

 
Unimportant Fairly unimportant Neutral Fairly important Important 

Concentration o o o o o 
Communication o o o o o 
Proximity to coworkers o o o o o 
Visual privacy o o o o o 
Auditory privacy o o o o o 
Aesthetics o o o o o 
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10.Average working hours per week  
Calculate the total amount of hours you are spending at work, whether at the office or working from 
home or other locations. Including breaks, and work based travel time (to and from clients), but 
exclude travel time to and from work.  

_____ 
 

11.Average working hours per week present at the office 
This can be the same answer as to question 8, when you do not work outside the office.  

_____ 
 

12.Average working hours per week at the office, specified per activity.  
The total amount of hours should match your answer of question 9, your average working hours at 
the office.  

o Individual focused work? _____ 
o Individual non-focused work? _____ 
o Telephone/ skype conversations? _____ 
o Collaborating? _____ 
o Informal meetings? _____ 
o Confidential meetings? _____ 
o Group meetings? _____ 
o Other (incl. break)? _____ 

 

13.Please describe your current (most used) workspace, based on the following attributes 

 
Enclosed Semi-encl. Open 

Level of Enclosure (visual privacy) o o o 

 
Low Medium  High 

Auditory privacy o o o 
Possibilities for concentration o o o 

 
No colors (grey/white) Light colors Vibrant colors 

Appearance (Color use) o o o 

 
Lounge Desk Bar 

Type of furniture o o o 

 
Small (1m

2
) Medium (2m

2
) Large (4m

2
) 

Size of the desk o o o 

 
No view Limited view Good view 

Outside view o o o 

 
Yes No 

 Assigned workspace o o 
   



77 

 

Questionnaire part 1 (Nederlands) 
1.Werkgever  

_____ 
 

2.Afdeling 
____ 

 

3.Geboortejaar 
_____ 

 

4.Geslacht 
o Man 
o Vrouw 

 

5.Hoogst genoten opleidingsniveau 
o Basis school/ Lagere school 
o Voorbereidend middelbaar beroepsonderwijs (v(m)bo, lts, lbo, huishoudschool) 
o Middelbaar algemeen voortgezet onderwijs (mavo, (m)ulo) 
o Hoger algemeen en voorbereidend wetenschappelijk onderwijs (havo, vwo, hbs) 
o Middelbaar beroepsonderwijs (mbo, mts) 
o Hoger beroepsonderwijs (hbo, pabo, hts, heao) 
o Wetenschappelijk onderwijs (universiteit, gepromoveerd) 
o Anders 

 

6.Plaats uzelf of de volgende persoonlijkheidsschalen   

 
Conventioneel, niet creatief 

   
Open voor nieuwe ervaringen 

Openheid voor ervaringen o o o o o  

 
Bezorgd, makkelijk van streek 

   
Kalm, emotioneel stabiel 

Emotionele stabiliteit o o o o o 

 
Ongeorganiseerd, zorgeloos 

   
Betrouwbaar, zelfdiscipline 

Zorgvuldigheid o o o o o 

 
Twistziek, niet vertrouwend 

   
Sympathiek, warm, vertrouwend 

Vriendelijkheid o o o o o 

 
Gereserveerd, stil 

   
Extravert, enthousiast 

Extraversie o o o o o 
 

7.Aantal jaren werkzaam voor dit bedrijf 
_____ 

 

8.Classificeer uw baan 
o Stagiair 
o Ondersteunend personeel 
o Werknemer 
o Manager 
o Bestuurslid 
o Anders 

 

9.Hoe belangrijk vind u de genoemde behoeften in uw werk in het algemeen? 

 
Onbelangrijk Tamelijk onbelangrijk Neutraal Tamelijk belangrijk Belangrijk 

Concentratie o o o o o 
Communicatie o o o o o 
Nabijheid van collega's o o o o o 
Visuele privacy o o o o o 
Auditieve privacy o o o o o 
Uitstraling van de ruimte o o o o o 
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10.Gemiddeld aantal werkuren per week  
Bereken het totaal aantal uur dat u besteedt aan werk, of het nu op kantoor is or vanuit huis of een 
andere locatie. Inclusief pauzes en werk gerelateerde reistijd (van en naar klanten), maar exclusief 
reistijd van en naar werk.  

_____ 
 

11.Gemiddeld aantal werkuren per week op kantoor 
Dit antwoord kan hetzelfde zijn als bij antwoord 8, wanneer u niet buiten kantoor werkt.  

______ 
 

12.Gemiddeld aantal werkuren per week op kantoor, gespecificeerd naar activiteit  
Het totaal aantal uur moet overeenkomen met uw antwoord op vraag 9, het gemiddeld aantal 
werkuren per week op kantoor. 

o Individueel gefocust werk? _____ 
o Individueel niet gefocust werk? _____ 
o Telefoon/ skype gesprekken? _____ 
o Samenwerken? _____ 
o Informele besprekingen? _____ 
o Vertrouwelijke besprekingen? _____ 
o Vergaderingen? _____ 
o Anders (incl. pauze)? _____ 

 

13.Omschrijf uw huidige (meest gebruikte) werkplek aan de hand van de volgende attributen 

 
Gesloten Semi-gesloten Open 

Mate van geslotenheid o o o 

 
Laag Middel Hoog 

Auditieve privacy o o o 

    Mogelijkheid tot concentratie o o o 

 
Geen kleuren (grijs/wit) Lichte kleuren Harde kleuren 

Kleur gebruik o o o 

 
Banksetting Bureausetting Barsetting 

Meubilair o o o 

 
Klein (1m

2
) Middel (2m

2
) Groot (4m

2
) 

Werkblad grootte o o o 

 
Geen uitzicht Beperkt uitzicht Goed uitzicht 

Uitzicht naar buiten o o o 

 
Ja Nee 

 Toegewezen werkplek o o 
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Appendix 7: Data preparation 
In this Appendix the complete data preparation of all descriptive analyses will be discussed. Since not 
all characteristics needed recoding, or had weird answers, only the ones that did will be discussed.  
 

Addition note: for feasible analyses the number of respondents per answer option need to be at least 
ten. this will only be implemented on the total dataset, and only if possible. If not, this will be 
explained.  
 

Demographic characteristics 
Year of birth: Age is always a sensitive issue. Therefore respondents were asked to give their year of 
birth rather than their age. Still one person from Emmen did not want to give this information, for 
unknown reasons, and answered with 2016. Since all other questions are answered seriously, this 
dataset is kept and this single answer is recoded as ‘missing’. Although the question asked for year of 
birth, for analysis age is more usable. Therefor all birth years had to be recoded into ages. This is 
done by subtract the year of birth from this year, namely 2016. This will give the age the respondent 
will turn this year. Since a large part of the year is already over, most respondents will already have 
turned this age. In addition, single ages are not really relevant in this study. Therefore groups are 
created. The first group includes the younger generation, and includes all respondents until the age 
of thirty. The second group includes the middle ages people, thirty one until fifty. The last group will 
include all respondents over the age of fifty.  
 

Highest level of education: A small number of respondents only finished high school, either at mavo, 
or havo/ vwo level. The fact that they only finished high school is more notable than the difference 
between the levels. In addition, for feasible analysis the number of respondents per answer option 
need to be at least ten. Therefore the data was recoded, in which the answer levels of ‘high school 
(mavo)’ and ‘high school (havo/vwo)’ were combined to one level. In the dataset of Emmen two 
respondents answered this question with ‘other’. Because there was no option to elaborate on this 
choice, it is not known what their highest level of education is. At the one end it is possible that they 
didn’t have any form of education, at the other end it is possible they didn’t saw a PhD degree part of 
the university level and therefor answered with ‘other’. Because it is unknown what their level of 
education is, it is not possible to combine this group with another, and thus this low number of 
respondents for this level was kept in the analysis.  
 

Job characteristics 
Tenure: Just as with age, the separate tenure years are not relevant for a company. It is more 
interesting to see how many people fall into a certain group. It is chosen to make groups that each 
represent about one third of the data set. This was the data shows if tenure years are equally 
distributed or if there are a lot of employees working just as long as each other for the municipality.  
 

Rank: In total ten people choose the option ‘other’.  Since there was no option to elaborate on this 
choice, it is not known why these people chose this option. It is possible that they didn’t understand 
the other options, and did not know which to choose, or in their municipality there are several other 
ranks in between those used in the question. To make sure each group has a sufficient number of 
respondents for further analysis, ‘intern’ will be added to the data of ‘other’. Otherwise this level will 
have a very large influence in the determination of segments in chapter 6. The option ‘board 
member’ was never chosen, in both datasets, and will therefore be excluded.  
 

Working hours 
Total hours: In the questionnaire the respondents were asked to give their working hours. They were 
asked for the total amount of hours at the workplace or the total amount of hours busy for work. 
This also included breaks. This question often results in some confusion. Some people will give their 
contract hours, or the hours they are actually working, while others give the total amount of hours 
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they are at the office. In the data it is clear that most people give standard hours, for instance 24 or 
32 hours. Only a few respondents give an irregular answer. To compensate this characteristic is 
recoded, in which intervals of four hours are used. It showed in the data that this were the most 
common answers, and clearly showed peaks. To maintain the rule of at least ten respondents per 
answer level, the lowest level is ‘≤20 hours’ and the highest level is ‘>36 hours’.  
 

Office hours: For a good comparison the same levels are used as for the total working hours.  
 

Current workspace 
Current workspace: For better comparison and for the determination of segments in chapter 6, no 
attribute levels are combined. Not even when the number of respondents is, based on the rule, not 
high enough for analysis.  
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Appendix 8: Descriptive analysis – significance Emmen-Nijmegen 
Gender * Organisation 

Crosstab 

Count   

 

Organisation 

Total Emmen Nijmegen 

Gender Men 66 33 99 

Women 82 33 115 

Total 148 66 214 

Χ
2 

= 0,536; p = 0,464  
 
Age_recode * Organisation 

Crosstab 

Count   

 

Organisation 

Total Emmen Nijmegen 

Age_recode untill 30 11 13 24 

31-50 73 29 102 

50+ 63 24 87 

Total 147 66 213 

Χ
2
 = 6,812; p = 0,033 

 
Education_recode * Organisation 

Crosstab 

Count   

 

Organisation 

Total Emmen Nijmegen 

Education_recode High school 14 1 15 

Vocational school (MBO) 31 4 35 

Higher professional school (HBO) 71 33 104 

University (WO) 30 28 58 

Other 2 0 2 

Total 148 66 214 

Χ
2
 = 19,490; p = 0,001 
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Pers_1 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Pers_1 Conventional, not creative 2 0 2 

More 1 than 5 3 4 7 

Neutral 22 13 35 

More 5 than 1 66 28 94 

Open to new experiences, complex 55 21 76 

Total 148 66 214 

Χ
2
 = 4,230; p = 0,376 

 
Pers_2 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Pers_2 Anxious, easily upset 3 1 4 

More 1 than 5 8 7 15 

Neutral 31 12 43 

More 5 than 1 66 32 98 

Calm, emotionally stable 40 14 54 

Total 148 66 214 

Χ
2
 = 2,761; p = 0,599 

 
Pers_3 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Pers_3 More 1 than 5 10 9 19 

Neutral 29 10 39 

More 5 than 1 61 29 90 

Dependable, self-disciplined 48 18 66 

Total 148 66 214 

Χ
2
 = 3,402; p = 0,334 
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Pers_4 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Pers_4 Neutral 24 1 25 

More 5 than 1 65 45 110 

Sympathetic, warm, trusting 59 20 79 

Total 148 66 214 

Χ
2
 = 14,802; p = 0,001 

 
Pers_5 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Pers_5 Reserved, quiet 4 3 7 

More 1 than 5 19 16 35 

Neutral 55 22 77 

More 5 than 1 41 18 59 

Extravert, enthousiastic 29 7 36 

Total 148 66 214 

Χ
2
 = 6,485; p = 0,166 

 
Tenure_recode2 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Tenure_recode2 0-7 years 42 25 67 

8-18 years 52 22 74 

19-50 years 54 19 73 

Total 148 66 214 

Χ
2
 = 2,152; p = 0,341 
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Rank_recode * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Rank_recode Supporting staff 19 3 22 

Employee/ collaborator 108 51 159 

Manager 12 8 20 

Other 9 4 13 

Total 148 66 214 

Χ
2
 = 3,953; p = 0,267 

 
Need_conc * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Need_conc Fairly unimportant 0 1 1 

Neutral 7 10 17 

Fairly important 65 31 96 

Important 76 24 100 

Total 148 66 214 

Χ
2
 = 10,772; p = 0,013 

 
Need_comm * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Need_comm Neutral 8 5 13 

Fairly important 60 28 88 

Important 80 33 113 

Total 148 66 214 

Χ
2
 = 0,535; p = 0,765 
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Need_coll * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Need_coll Unimportant 0 1 1 

Fairly unimportant 5 2 7 

Neutral 37 15 52 

Fairly important 79 28 107 

Important 27 20 47 

Total 148 66 214 

Χ
2
 = 6,474; p = 0,166 

 
Need_vpriv * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Need_vpriv Unimportant 2 1 3 

Fairly unimportant 26 17 43 

Neutral 59 19 78 

Fairly important 41 21 62 

Important 20 8 28 

Total 148 66 214 

Χ
2
 = 3,404; p = 0,493 

 
Need_apriv * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Need_apriv Unimportant 1 1 2 

Fairly unimportant 10 13 23 

Neutral 50 15 65 

Fairly important 53 25 78 

Important 34 12 46 

Total 148 66 214 

Χ
2
 = 9,834; p = 0,043 
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Need_color * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Need_color Unimportant 3 1 4 

Fairly unimportant 10 3 13 

Neutral 33 18 51 

Fairly important 68 27 95 

Important 34 17 51 

Total 148 66 214 

Χ
2
 = 1,315; p = 0,859 

 
Totalhours_recode * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Totalhours_recode up to 20 hours 10 1 11 

21-24 hours 11 5 16 

25-28 hours 9 6 15 

29-32 hours 34 16 50 

33-36 hours 47 24 71 

36+ 37 14 51 

Total 148 66 214 

Χ
2
 = 3,629; p = 0,604 
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Officehours * Organisation      Hours_1 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Officehours 5 1 0 1 

16 5 0 5 

18 4 1 5 

20 10 1 11 

22 1 1 2 

24 13 12 25 

25 2 1 3 

26 2 3 5 

27 3 2 5 

28 9 5 14 

29 3 0 3 

30 11 5 16 

32 27 16 43 

34 6 2 8 

35 3 0 3 

36 22 10 32 

37 2 0 2 

38 3 2 5 

40 21 4 25 

42 0 1 1 

Total 148 66 214 

Χ
2
 = 21,078; p = 0,333 

 

 

 
 

 

 

      Χ
2
 = 24,153; p = 0,567  

  

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Hours_1 0 3 2 5 

1 2 1 3 

2 4 4 8 

3 6 1 7 

4 13 9 22 

5 4 3 7 

6 13 7 20 

7 2 1 3 

8 15 7 22 

9 6 0 6 

10 22 7 29 

11 7 2 9 

12 6 9 15 

13 1 2 3 

14 4 2 6 

15 6 2 8 

16 11 2 13 

17 2 0 2 

18 4 3 7 

19 1 0 1 

20 7 1 8 

23 1 1 2 

24 2 0 2 

26 3 0 3 

27 1 0 1 

28 1 0 1 

30 1 0 1 

Total 148 66 214 
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Hours_2 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Hours_2 0 18 6 24 

1 11 5 16 

2 36 9 45 

3 12 2 14 

4 23 19 42 

5 12 8 20 

6 11 7 18 

7 4 3 7 

8 9 4 13 

9 2 0 2 

10 3 1 4 

11 0 1 1 

12 1 0 1 

14 1 0 1 

16 1 0 1 

18 1 0 1 

20 2 0 2 

23 0 1 1 

24 1 0 1 

Total 148 66 214 

Χ
2
 = 19,115; p = 0,385 
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Hours_3 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Hours_3 0 13 8 21 

1 52 25 77 

2 46 21 67 

3 13 6 19 

4 12 3 15 

5 5 1 6 

6 2 2 4 

7 1 0 1 

10 2 0 2 

16 1 0 1 

23 1 0 1 

Total 148 66 214 

Χ
2
 = 4,936; p = 0,895 

 
Hours_4 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Hours_4 0 22 3 25 

1 20 9 29 

2 26 14 40 

3 14 6 20 

4 25 13 38 

5 11 5 16 

6 13 7 20 

7 1 0 1 

8 7 7 14 

9 0 1 1 

10 2 0 2 

11 3 0 3 

16 1 0 1 

20 1 1 2 

27 1 0 1 

30 1 0 1 

Total 148 66 214 

Χ2 = 13,867; p = 0,536 
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Hours_5 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Hours_5 0 10 3 13 

1 41 14 55 

2 40 19 59 

3 13 4 17 

4 24 13 37 

5 8 5 13 

6 5 4 9 

8 5 2 7 

9 0 1 1 

10 2 1 3 

Total 148 66 214 

Χ
2
 = 5,316; p = 0,806 

 
Hours_6 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Hours_6 0 47 19 66 

1 50 22 72 

2 27 16 43 

3 9 4 13 

4 13 3 16 

7 0 1 1 

10 2 1 3 

Total 148 66 214 

Χ
2
 = 4,229; p = 0,636 
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Hours_7 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Hours_7 0 2 2 4 

1 31 9 40 

2 38 11 49 

3 7 2 9 

4 23 10 33 

5 7 3 10 

6 14 7 21 

7 7 2 9 

8 7 10 17 

9 1 1 2 

10 5 4 9 

12 3 4 7 

16 0 1 1 

17 1 0 1 

18 1 0 1 

20 1 0 1 

Total 148 66 214 

Χ
2
 = 17,523; p = 0,289 

 
Hours_8 * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

Hours_8 0 34 16 50 

1 27 7 34 

2 52 20 72 

3 9 10 19 

4 14 9 23 

5 8 2 10 

6 2 1 3 

8 1 0 1 

10 0 1 1 

11 1 0 1 

Total 148 66 214 

Χ
2
 = 10,689; p = 0,289 
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encl * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

encl           1 3 2 5 

          2 32 10 42 

          3 113 54 167 

Total 148 66 214 

Χ
2
 = 1,345; p = 0,510 

 
priv * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

priv           1 109 45 154 

          2 31 17 48 

          3 8 4 12 

Total 148 66 214 

Χ
2
 = 0,696; p = 0,706 

 
conc * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

conc           1 73 27 100 

          2 66 35 101 

          3 9 4 13 

Total 148 66 214 

Χ
2
 = 1,380; p = 0,502 

 
color * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

color           1 64 18 82 

          2 46 32 78 

          3 38 16 54 

Total 148 66 214 

Χ
2
 = 6,869; p = 0,032 
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furn * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

furn           1 1 1 2 

          2 147 65 212 

Total 148 66 214 

Χ
2
 = 0,347; p = 0,556 

 
desk * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

desk           1 10 15 25 

          2 130 47 177 

          3 8 4 12 

Total 148 66 214 

Χ
2
 = 11,526; p = 0,003 

 
view * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

view           1 4 2 6 

          2 54 26 80 

          3 90 38 128 

Total 148 66 214 

Χ
2
 = 0,201; p = 0,905 

 
ABW * Organisation 

Crosstab 

 

Organisation 

Total Emmen Nijmegen 

ABW           1 15 13 28 

          2 133 53 186 

Total 148 66 214 

Χ
2
 = 3,670; p = 0,055 
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Appendix 9: Descriptive analysis - Crosstab current workspace 
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Appendix 10: Descriptive analysis – Workspace preference variants 

 
 

 
 

 
 

 
  

A B None A B None A B None A B None A B None A B None

1 1 8 20 3 30 13 27 13 20 17 16 12 33 8 11 33 9 20 3 30

2 2 11 39 2 9 38 7 5 38 7 5 26 8 16 27 7 16 23 2 25

3 3 14 17 10 18 6 22 17 20 14 11 5 26 14 11 18 16 19 4 22

4 4 15 3 36 4 9 30 4 4 34 5 8 20 15 10 20 13 3 23 17

5 5 9 24 3 14 18 12 11 13 17 11 17 13 11 15 11 15 10 6 25

6 6 18 7 9 25 7 23 11 14 13 14 13 16 12 15 16 10 9 4 28

7 7 10 15 12 12 22 9 8 7 10 22 17 8 14 13 11 15 5 8 26

8 12 16 21 1 16 17 9 12 26 3 9 20 8 10 23 5 10 24 1 13

9 13 17 7 12 17 7 15 14 5 17 14 6 17 13 6 18 12 4 4 28

153 88 145 137 154 95 147 132 107 124 149 113 131 139 116 117 55 214

Collaborating Informal meetings

Individual focused 

work

Descriptives workspace preference variant 1

Set BA

Individual non-

focused work

Telephone/ skype 

calls

Confidential 

meetings

Total

A B None A B None A B None A B None A B None A B None

1 1 11 6 30 17 26 16 11 8 32 13 27 11 15 30 9 14 8 17 28

2 2 18 32 10 7 21 25 3 27 16 6 13 24 12 11 23 15 17 9 23

3 3 9 14 12 22 4 24 20 23 11 14 6 27 15 9 27 12 22 12 14

4 4 17 23 7 15 26 14 5 16 12 17 13 19 13 10 27 8 9 8 28

5 5 7 10 19 13 6 29 7 19 14 9 13 23 6 14 19 9 13 6 23

6 6 8 13 2 23 7 15 16 23 2 13 9 18 11 9 21 8 13 4 21
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focused work
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meetingsA B
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5 5 16 28 2 13 15 13 15 25 6 12 17 13 13 14 15 14 18 1 24

6 6 13 16 7 19 12 11 19 19 10 13 16 12 14 15 12 15 21 1 20
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focused work
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Appendix 11: Multinomial Logit Model – Significance 
|-> NLOGIT ;Lhs=K1 

      ;choices = alt1, alt2, basis 

      ;Rhs= const, 

encl1,encl2,priv1,priv2,conc1,conc2,color1,color2,furn1,furn2,desk1,desk2,v

iew1,view2$ 

 

+------------------------------------------------------+ 

|WARNING:   Bad observations were found in the sample. | 

|Found 371 bad observations among    1926 individuals. | 

|You can use ;CheckData to get a list of these points. | 

+------------------------------------------------------+ 

 

Normal exit:   6 iterations. Status=0, F=    1437.827 

 

--------------------------------------------------------------------------- 

Discrete choice (multinomial logit) model 

Dependent variable               Choice 

Log likelihood function     -1437.82678 

Estimation based on N =   1555, K =  15 

Inf.Cr.AIC  =   2905.7 AIC/N =    1.869 

Model estimated: Oct 10, 2016, 11:11:22 

R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 

Constants only  -1677.7263  .1430 .1388 

Response data are given as ind. choices 

Number of obs.=  1926, skipped  371 obs 

--------+------------------------------------------------------------------ 

        |                  Standard            Prob.      95% Confidence 

      K1|  Coefficient       Error       z    |z|>Z*         Interval 

--------+------------------------------------------------------------------ 

   CONST|    -.17984***      .06042    -2.98  .0029     -.29827   -.06142 

   ENCL1|     .40389***      .06167     6.55  .0000      .28302    .52476 

   ENCL2|     .25451***      .06370     4.00  .0001      .12966    .37936 

   PRIV1|    -.19716***      .06346    -3.11  .0019     -.32154   -.07277 

   PRIV2|    -.01454         .06386     -.23  .8199     -.13971    .11063 

   CONC1|    -.59325***      .06902    -8.60  .0000     -.72852   -.45798 

   CONC2|     .02013         .06537      .31  .7582     -.10801    .14826 

  COLOR1|     .13833*        .07128     1.94  .0523     -.00137    .27804 

  COLOR2|    -.26921***      .06737    -4.00  .0001     -.40124   -.13717 

   FURN1|    -.33294***      .06251    -5.33  .0000     -.45546   -.21041 

   FURN2|     .95986***      .06835    14.04  .0000      .82589   1.09382 

   DESK1|     .11971*        .06311     1.90  .0578     -.00398    .24340 

   DESK2|    -.01033         .07253     -.14  .8867     -.15249    .13183 

   VIEW1|     .08222         .06751     1.22  .2233     -.05011    .21454 

   VIEW2|     .18441***      .06533     2.82  .0048      .05637    .31245 

--------+------------------------------------------------------------------ 

Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 

--------------------------------------------------------------------------- 
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|-> NLOGIT ;Lhs=K2 

      ;choices = alt1, alt2, basis 

      ;Rhs= const, 

encl1,encl2,priv1,priv2,conc1,conc2,color1,color2,furn1,furn2,desk1,desk2,v

iew1,view2$ 

 

+------------------------------------------------------+ 

|WARNING:   Bad observations were found in the sample. | 

|Found 371 bad observations among    1926 individuals. | 

|You can use ;CheckData to get a list of these points. | 

+------------------------------------------------------+ 

 

Normal exit:   5 iterations. Status=0, F=    1545.633 

 

--------------------------------------------------------------------------- 

Discrete choice (multinomial logit) model 

Dependent variable               Choice 

Log likelihood function     -1545.63257 

Estimation based on N =   1555, K =  15 

Inf.Cr.AIC  =   3121.3 AIC/N =    2.007 

Model estimated: Oct 10, 2016, 11:11:29 

R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 

Constants only  -1671.4726  .0753 .0708 

Response data are given as ind. choices 

Number of obs.=  1926, skipped  371 obs 

--------+------------------------------------------------------------------ 

        |                  Standard            Prob.      95% Confidence 

      K2|  Coefficient       Error       z    |z|>Z*         Interval 

--------+------------------------------------------------------------------ 

   CONST|     .32904***      .06038     5.45  .0000      .21069    .44738 

   ENCL1|    -.35393***      .05802    -6.10  .0000     -.46765   -.24020 

   ENCL2|     .03869         .05683      .68  .4960     -.07269    .15007 

   PRIV1|    -.05009         .05528     -.91  .3648     -.15844    .05825 

   PRIV2|     .03890         .05518      .70  .4808     -.06925    .14705 

   CONC1|    -.05539         .06102     -.91  .3640     -.17498    .06420 

   CONC2|     .10132*        .05521     1.84  .0665     -.00689    .20953 

  COLOR1|     .05788         .06267      .92  .3557     -.06495    .18072 

  COLOR2|    -.09177         .06048    -1.52  .1291     -.21031    .02676 

   FURN1|    -.24291***      .05395    -4.50  .0000     -.34865   -.13718 

   FURN2|     .68277***      .06269    10.89  .0000      .55990    .80563 

   DESK1|     .18745***      .05589     3.35  .0008      .07791    .29700 

   DESK2|     .12587**       .05469     2.30  .0214      .01867    .23307 

   VIEW1|     .39377***      .05719     6.89  .0000      .28169    .50585 

   VIEW2|     .01498         .05811      .26  .7965     -.09891    .12888 

--------+------------------------------------------------------------------ 

Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 

--------------------------------------------------------------------------- 
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|-> NLOGIT ;Lhs=K3 

      ;choices = alt1, alt2, basis 

      ;Rhs= const, 

encl1,encl2,priv1,priv2,conc1,conc2,color1,color2,furn1,furn2,desk1,desk2,v

iew1,view2$ 

 

+------------------------------------------------------+ 

|WARNING:   Bad observations were found in the sample. | 

|Found 371 bad observations among    1926 individuals. | 

|You can use ;CheckData to get a list of these points. | 

+------------------------------------------------------+ 

 

Normal exit:   6 iterations. Status=0, F=    1555.310 

 

--------------------------------------------------------------------------- 

Discrete choice (multinomial logit) model 

Dependent variable               Choice 

Log likelihood function     -1555.30956 

Estimation based on N =   1555, K =  15 

Inf.Cr.AIC  =   3140.6 AIC/N =    2.020 

Model estimated: Oct 10, 2016, 11:11:35 

R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 

Constants only  -1684.0453  .0764 .0720 

Response data are given as ind. choices 

Number of obs.=  1926, skipped  371 obs 

--------+------------------------------------------------------------------ 

        |                  Standard            Prob.      95% Confidence 

      K3|  Coefficient       Error       z    |z|>Z*         Interval 

--------+------------------------------------------------------------------ 

   CONST|     .30229***      .06040     5.00  .0000      .18390    .42068 

   ENCL1|     .25538***      .05393     4.74  .0000      .14968    .36108 

   ENCL2|     .10729*        .05726     1.87  .0610     -.00493    .21952 

   PRIV1|    -.60186***      .06074    -9.91  .0000     -.72090   -.48281 

   PRIV2|     .08655         .05451     1.59  .1123     -.02029    .19339 

   CONC1|    -.15932***      .06066    -2.63  .0086     -.27822   -.04043 

   CONC2|     .03839         .05661      .68  .4977     -.07257    .14934 

  COLOR1|     .08249         .06440     1.28  .2002     -.04373    .20872 

  COLOR2|    -.08138         .05924    -1.37  .1695     -.19748    .03473 

   FURN1|    -.03991         .05307     -.75  .4520     -.14392    .06409 

   FURN2|     .43241***      .06284     6.88  .0000      .30924    .55557 

   DESK1|     .02049         .05625      .36  .7156     -.08975    .13073 

   DESK2|    -.00501         .05795     -.09  .9311     -.11860    .10858 

   VIEW1|     .20645***      .05846     3.53  .0004      .09187    .32103 

   VIEW2|     .00860         .05866      .15  .8835     -.10637    .12357 

--------+------------------------------------------------------------------ 

Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 

--------------------------------------------------------------------------- 
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|-> NLOGIT ;Lhs=K4 

      ;choices = alt1, alt2, basis 

      ;Rhs= const, 

encl1,encl2,priv1,priv2,conc1,conc2,color1,color2,furn1,furn2,desk1,desk2,v

iew1,view2$ 

 

+------------------------------------------------------+ 

|WARNING:   Bad observations were found in the sample. | 

|Found 371 bad observations among    1926 individuals. | 

|You can use ;CheckData to get a list of these points. | 

+------------------------------------------------------+ 

 

Normal exit:   5 iterations. Status=0, F=    1599.023 

 

--------------------------------------------------------------------------- 

Discrete choice (multinomial logit) model 

Dependent variable               Choice 

Log likelihood function     -1599.02318 

Estimation based on N =   1555, K =  15 

Inf.Cr.AIC  =   3228.0 AIC/N =    2.076 

Model estimated: Oct 10, 2016, 11:11:41 

R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 

Constants only  -1676.3427  .0461 .0415 

Response data are given as ind. choices 

Number of obs.=  1926, skipped  371 obs 

--------+------------------------------------------------------------------ 

        |                  Standard            Prob.      95% Confidence 

      K4|  Coefficient       Error       z    |z|>Z*         Interval 

--------+------------------------------------------------------------------ 

   CONST|     .28657***      .05917     4.84  .0000      .17060    .40254 

   ENCL1|    -.31761***      .05672    -5.60  .0000     -.42879   -.20644 

   ENCL2|    -.02494         .05551     -.45  .6533     -.13374    .08387 

   PRIV1|    -.15446***      .05573    -2.77  .0056     -.26369   -.04523 

   PRIV2|     .09453*        .05499     1.72  .0856     -.01325    .20231 

   CONC1|    -.02619         .06012     -.44  .6631     -.14402    .09163 

   CONC2|     .10718**       .05403     1.98  .0473      .00127    .21308 

  COLOR1|    -.05393         .06138     -.88  .3796     -.17423    .06636 

  COLOR2|    -.02416         .05934     -.41  .6840     -.14047    .09216 

   FURN1|     .06101         .05207     1.17  .2413     -.04105    .16306 

   FURN2|     .03085         .06125      .50  .6145     -.08920    .15089 

   DESK1|     .39750***      .05496     7.23  .0000      .28977    .50523 

   DESK2|     .03588         .05391      .67  .5057     -.06978    .14153 

   VIEW1|     .26473***      .05604     4.72  .0000      .15489    .37456 

   VIEW2|    -.05535         .05733     -.97  .3343     -.16772    .05702 

--------+------------------------------------------------------------------ 

Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 

--------------------------------------------------------------------------- 
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|-> NLOGIT ;Lhs=K5 

      ;choices = alt1, alt2, basis 

      ;Rhs= const, 

encl1,encl2,priv1,priv2,conc1,conc2,color1,color2,furn1,furn2,desk1,desk2,v

iew1,view2$ 

 

+------------------------------------------------------+ 

|WARNING:   Bad observations were found in the sample. | 

|Found 371 bad observations among    1926 individuals. | 

|You can use ;CheckData to get a list of these points. | 

+------------------------------------------------------+ 

 

Normal exit:   5 iterations. Status=0, F=    1606.809 

 

--------------------------------------------------------------------------- 

Discrete choice (multinomial logit) model 

Dependent variable               Choice 

Log likelihood function     -1606.80875 

Estimation based on N =   1555, K =  15 

Inf.Cr.AIC  =   3243.6 AIC/N =    2.086 

Model estimated: Oct 10, 2016, 11:11:47 

R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 

Constants only  -1676.2447  .0414 .0368 

Response data are given as ind. choices 

Number of obs.=  1926, skipped  371 obs 

--------+------------------------------------------------------------------ 

        |                  Standard            Prob.      95% Confidence 

      K5|  Coefficient       Error       z    |z|>Z*         Interval 

--------+------------------------------------------------------------------ 

   CONST|     .31046***      .05904     5.26  .0000      .19475    .42618 

   ENCL1|    -.23266***      .05507    -4.22  .0000     -.34060   -.12471 

   ENCL2|    -.06348         .05471    -1.16  .2459     -.17071    .04375 

   PRIV1|    -.13212**       .05514    -2.40  .0166     -.24020   -.02405 

   PRIV2|     .06025         .05469     1.10  .2706     -.04695    .16744 

   CONC1|     .08743         .05912     1.48  .1392     -.02845    .20331 

   CONC2|     .04248         .05368      .79  .4287     -.06273    .14769 

  COLOR1|    -.11454*        .06108    -1.88  .0608     -.23425    .00518 

  COLOR2|     .00120         .05824      .02  .9836     -.11294    .11534 

   FURN1|     .21492***      .05124     4.19  .0000      .11449    .31535 

   FURN2|    -.24773***      .06170    -4.01  .0001     -.36867   -.12679 

   DESK1|     .24615***      .05436     4.53  .0000      .13962    .35269 

   DESK2|     .02175         .05356      .41  .6847     -.08322    .12672 

   VIEW1|     .31743***      .05584     5.68  .0000      .20799    .42687 

   VIEW2|    -.07441         .05656    -1.32  .1883     -.18526    .03645 

--------+------------------------------------------------------------------ 

Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 

--------------------------------------------------------------------------- 
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|-> NLOGIT ;Lhs=K6 

      ;choices = alt1, alt2, basis 

      ;Rhs= const, 

encl1,encl2,priv1,priv2,conc1,conc2,color1,color2,furn1,furn2,desk1,desk2,v

iew1,view2$ 

 

+------------------------------------------------------+ 

|WARNING:   Bad observations were found in the sample. | 

|Found 371 bad observations among    1926 individuals. | 

|You can use ;CheckData to get a list of these points. | 

+------------------------------------------------------+ 

 

Normal exit:   6 iterations. Status=0, F=    1475.136 

 

--------------------------------------------------------------------------- 

Discrete choice (multinomial logit) model 

Dependent variable               Choice 

Log likelihood function     -1475.13634 

Estimation based on N =   1555, K =  15 

Inf.Cr.AIC  =   2980.3 AIC/N =    1.917 

Model estimated: Oct 10, 2016, 11:11:54 

R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 

Constants only  -1596.8536  .0762 .0717 

Response data are given as ind. choices 

Number of obs.=  1926, skipped  371 obs 

--------+------------------------------------------------------------------ 

        |                  Standard            Prob.      95% Confidence 

      K6|  Coefficient       Error       z    |z|>Z*         Interval 

--------+------------------------------------------------------------------ 

   CONST|    -.84980***      .05788   -14.68  .0000     -.96325   -.73635 

   ENCL1|     .67694***      .06171    10.97  .0000      .55599    .79789 

   ENCL2|    -.01770         .06861     -.26  .7965     -.15217    .11678 

   PRIV1|    -.47841***      .07283    -6.57  .0000     -.62116   -.33566 

   PRIV2|    -.15339**       .06776    -2.26  .0236     -.28620   -.02059 

   CONC1|    -.25488***      .07016    -3.63  .0003     -.39239   -.11737 

   CONC2|    -.01793         .06753     -.27  .7906     -.15029    .11443 

  COLOR1|     .07636         .07004     1.09  .2756     -.06092    .21364 

  COLOR2|    -.13839**       .06950    -1.99  .0465     -.27460   -.00217 

   FURN1|     .01892         .06477      .29  .7702     -.10802    .14586 

   FURN2|     .24346***      .06780     3.59  .0003      .11058    .37633 

   DESK1|     .18612***      .06625     2.81  .0050      .05628    .31596 

   DESK2|    -.09448         .07506    -1.26  .2081     -.24159    .05263 

   VIEW1|     .10047         .06779     1.48  .1383     -.03239    .23333 

   VIEW2|     .07931         .06740     1.18  .2393     -.05278    .21141 

--------+------------------------------------------------------------------ 

Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 

--------------------------------------------------------------------------- 
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Appendix 12: Multinomial Logit Model – Relative importance attributes 
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Appendix 13: Latent Class Model – Significance 
Latent Class Logit Model 
Dependent variable                   K1 
Log likelihood function     -1043.49907 
Restricted log likelihood   -1708.34211 
Chi squared [  31 d.f.]      1329.68608 
Significance level               .00000 
McFadden Pseudo R-squared      .3891744 
Estimation based on N =   1555, K =  31 
Inf.Cr.AIC  =   2149.0 AIC/N =    1.382 
Model estimated: Oct 10, 2016, 11:15:37 
R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 
No coefficients -1708.3421  .3892 .3830 
Constants only  -1677.7263  .3780 .3718 
At start values -1191.8860  .1245 .1157 
Response data are given as ind. choices 
Number of latent classes =            2 
Average Class Probabilities 
     .414  .586 
LCM model with panel has     214 groups 
Fixed number of obsrvs./group=        9 
Number of obs.=  1926, skipped  371 obs 
--------+-------------------------------------------------------------------- 
        |                  Standard            Prob.      95% Confidence 
      K1|  Coefficient       Error       z    |z|>Z*         Interval 
--------+-------------------------------------------------------------------- 
        |Utility parameters in latent class -->> 1 
 CONST|1|   -5.25619       1141.545      .00  .9963 -2242.64242  2232.13005 
 ENCL1|1|    3.88529       1141.545      .00  .9973 -2233.50091  2241.27150 
 ENCL2|1|   -3.03258       2281.888      .00  .9989 -4475.45048  4469.38532 
 PRIV1|1|   -1.80477       570.7723      .00  .9975 -1120.49792  1116.88838 
 PRIV2|1|    1.42738       1140.944      .00  .9990 -2234.78160  2237.63636 
 CONC1|1|   -5.73198       2281.587      .00  .9980 -4477.56105  4466.09709 
 CONC2|1|    1.59055       1140.944      .00  .9989 -2234.61840  2237.79951 
COLOR1|1|    2.13030       1140.944      .00  .9985 -2234.07865  2238.33925 
COLOR2|1|     .94741       1140.944      .00  .9993 -2235.26157  2237.15640 
 FURN1|1|    -.64686       571.9721      .00  .9991 -1121.69151  1120.39780 
 FURN2|1|    5.31523       1141.545      .00  .9963 -2232.07100  2242.70146 
 DESK1|1|    3.54694       1141.545      .00  .9975 -2233.83928  2240.93317 
 DESK2|1|   -3.67097       576.7459     -.01  .9949 -1134.07226  1126.73032 
 VIEW1|1|    1.70275       1140.944      .00  .9988 -2234.50623  2237.91173 
 VIEW2|1|     .62677       571.9720      .00  .9991 -1120.41784  1121.67138 
        |Utility parameters in latent class -->> 2 
 CONST|2|     .97440***      .12800     7.61  .0000      .72353   1.22526 
 ENCL1|2|     .50501***      .09042     5.59  .0000      .32780    .68223 
 ENCL2|2|     .24950***      .08731     2.86  .0043      .07837    .42063 
 PRIV1|2|    -.15441*        .08777    -1.76  .0785     -.32643    .01761 
 PRIV2|2|    -.04883         .08893     -.55  .5829     -.22314    .12547 
 CONC1|2|    -.73079***      .10172    -7.18  .0000     -.93015   -.53143 
 CONC2|2|     .06045         .09314      .65  .5163     -.12210    .24300 
COLOR1|2|     .06295         .10374      .61  .5440     -.14039    .26628 
COLOR2|2|    -.30605***      .09926    -3.08  .0020     -.50059   -.11151 
 FURN1|2|    -.29891***      .08277    -3.61  .0003     -.46113   -.13668 
 FURN2|2|     .65530***      .11064     5.92  .0000      .43846    .87215 
 DESK1|2|     .08417         .09022      .93  .3508     -.09265    .26099 
 DESK2|2|    -.06755         .09617     -.70  .4824     -.25605    .12094 
 VIEW1|2|    -.01525         .09629     -.16  .8742     -.20397    .17348 
 VIEW2|2|     .20530**       .09296     2.21  .0272      .02309    .38750 
        |Estimated latent class probabilities 
 PrbCls1|     .41428***      .04531     9.14  .0000      .32548    .50308 
 PrbCls2|     .58572***      .04531    12.93  .0000      .49692    .67452 
-----+-------------------------------------------------------------------- 
Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 
-------------------------------------------------------------------------- 
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Latent Class Logit Model 
Dependent variable                   K2 
Log likelihood function     -1152.22600 
Restricted log likelihood   -1708.34211 
Chi squared [  31 d.f.]      1112.23221 
Significance level               .00000 
McFadden Pseudo R-squared      .3255297 
Estimation based on N =   1555, K =  31 
Inf.Cr.AIC  =   2366.5 AIC/N =    1.522 
Model estimated: Oct 10, 2016, 11:16:34 
R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 
No coefficients -1708.3421  .3255 .3187 
Constants only  -1671.4726  .3107 .3037 
At start values -1290.4846  .1071 .0981 
Response data are given as ind. choices 
Number of latent classes =            2 
Average Class Probabilities 
     .528  .472 
LCM model with panel has     214 groups 
Fixed number of obsrvs./group=        9 
Number of obs.=  1926, skipped  371 obs 
--------+-------------------------------------------------------------------- 
        |                  Standard            Prob.      95% Confidence 
      K2|  Coefficient       Error       z    |z|>Z*         Interval 
--------+-------------------------------------------------------------------- 
        |Utility parameters in latent class -->> 1 
 CONST|1|    2.18557***      .22103     9.89  .0000     1.75236   2.61877 
 ENCL1|1|    -.51231***      .08722    -5.87  .0000     -.68325   -.34136 
 ENCL2|1|     .07307         .08098      .90  .3668     -.08564    .23178 
 PRIV1|1|     .00714         .08608      .08  .9339     -.16157    .17586 
 PRIV2|1|     .02954         .08828      .33  .7379     -.14348    .20256 
 CONC1|1|    -.01963         .09948     -.20  .8436     -.21460    .17535 
 CONC2|1|     .09005         .08489     1.06  .2888     -.07633    .25642 
COLOR1|1|    -.03131         .10306     -.30  .7612     -.23331    .17068 
COLOR2|1|    -.11726         .09541    -1.23  .2191     -.30426    .06975 
 FURN1|1|    -.13899*        .07841    -1.77  .0763     -.29268    .01470 
 FURN2|1|     .20319*        .11016     1.84  .0651     -.01273    .41910 
 DESK1|1|     .15932*        .08676     1.84  .0663     -.01073    .32936 
 DESK2|1|     .13417         .08408     1.60  .1106     -.03063    .29897 
 VIEW1|1|     .37651***      .09373     4.02  .0001      .19281    .56021 
 VIEW2|1|     .07250         .09057      .80  .4234     -.10502    .25002 
        |Utility parameters in latent class -->> 2 
 CONST|2|    -.84581***      .12069    -7.01  .0000    -1.08236   -.60925 
 ENCL1|2|    -.10965         .12169     -.90  .3676     -.34816    .12886 
 ENCL2|2|    -.11735         .12787     -.92  .3588     -.36798    .13328 
 PRIV1|2|    -.22873*        .11901    -1.92  .0546     -.46198    .00451 
 PRIV2|2|     .13503         .11797     1.14  .2523     -.09618    .36624 
 CONC1|2|    -.24026*        .12768    -1.88  .0599     -.49051    .00999 
 CONC2|2|     .13871         .11736     1.18  .2372     -.09131    .36874 
COLOR1|2|     .01137         .12411      .09  .9270     -.23188    .25462 
COLOR2|2|    -.00513         .12414     -.04  .9671     -.24844    .23819 
 FURN1|2|    -.43793***      .11984    -3.65  .0003     -.67281   -.20304 
 FURN2|2|    1.38321***      .12014    11.51  .0000     1.14774   1.61868 
 DESK1|2|     .27839**       .11682     2.38  .0172      .04943    .50736 
 DESK2|2|     .07885         .11285      .70  .4847     -.14233    .30002 
 VIEW1|2|     .52009***      .11295     4.60  .0000      .29872    .74146 
 VIEW2|2|    -.14062         .12306    -1.14  .2532     -.38183    .10058 
        |Estimated latent class probabilities 
 PrbCls1|     .52760***      .04640    11.37  .0000      .43666    .61855 
 PrbCls2|     .47240***      .04640    10.18  .0000      .38145    .56334 
--------+------------------------------------------------------------------Note: 
***, **, * ==>  Significance at 1%, 5%, 10% level. 
--------------------------------------------------------------------------- 
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Latent Class Logit Model 
Dependent variable                   K3 
Log likelihood function     -1177.54357 
Restricted log likelihood   -1708.34211 
Chi squared [  31 d.f.]      1061.59709 
Significance level               .00000 
McFadden Pseudo R-squared      .3107097 
Estimation based on N =   1555, K =  31 
Inf.Cr.AIC  =   2417.1 AIC/N =    1.554 
Model estimated: Oct 10, 2016, 11:17:23 
R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 
No coefficients -1708.3421  .3107 .3038 
Constants only  -1684.0453  .3008 .2937 
At start values -1302.0704  .0956 .0865 
Response data are given as ind. choices 
Number of latent classes =            2 
Average Class Probabilities 
     .663  .337 
LCM model with panel has     214 groups 
Fixed number of obsrvs./group=        9 
Number of obs.=  1926, skipped  371 obs 
--------+-------------------------------------------------------------------- 
        |                  Standard            Prob.      95% Confidence 
      K3|  Coefficient       Error       z    |z|>Z*         Interval 
--------+-------------------------------------------------------------------- 
        |Utility parameters in latent class -->> 1 
 CONST|1|    1.42066***      .15864     8.96  .0000     1.10973   1.73159 
 ENCL1|1|     .21185***      .07657     2.77  .0057      .06177    .36194 
 ENCL2|1|     .16768**       .07783     2.15  .0312      .01513    .32023 
 PRIV1|1|    -.71999***      .08478    -8.49  .0000     -.88616   -.55382 
 PRIV2|1|     .05697         .07497      .76  .4473     -.08996    .20391 
 CONC1|1|    -.14177*        .08554    -1.66  .0975     -.30943    .02589 
 CONC2|1|     .05878         .07772      .76  .4495     -.09356    .21111 
COLOR1|1|     .13076         .09372     1.40  .1630     -.05293    .31444 
COLOR2|1|    -.08483         .08285    -1.02  .3059     -.24722    .07756 
 FURN1|1|     .00955         .07080      .13  .8927     -.12923    .14832 
 FURN2|1|     .23488**       .09796     2.40  .0165      .04287    .42688 
 DESK1|1|    -.06150         .07791     -.79  .4299     -.21420    .09119 
 DESK2|1| .63222D-05         .07696      .00  .9999 -.15082D+00  .15084D+00 
 VIEW1|1|     .20566**       .08241     2.50  .0126      .04414    .36719 
 VIEW2|1|    -.00610         .07935     -.08  .9388     -.16162    .14943 
        |Utility parameters in latent class -->> 2 
 CONST|2|   -1.40500***      .19217    -7.31  .0000    -1.78164  -1.02836 
 ENCL1|2|     .37709**       .17398     2.17  .0302      .03610    .71808 
 ENCL2|2|     .20029         .18916     1.06  .2897     -.17046    .57103 
 PRIV1|2|    -.77484***      .18287    -4.24  .0000    -1.13326   -.41642 
 PRIV2|2|     .19271         .16802     1.15  .2514     -.13660    .52201 
 CONC1|2|    -.31493*        .17472    -1.80  .0715     -.65737    .02751 
 CONC2|2|    -.05526         .19564     -.28  .7776     -.43871    .32819 
COLOR1|2|    -.26803         .20999    -1.28  .2018     -.67962    .14355 
COLOR2|2|     .09114         .17286      .53  .5980     -.24766    .42993 
 FURN1|2|    -.44568**       .19174    -2.32  .0201     -.82148   -.06987 
 FURN2|2|    1.08480***      .17980     6.03  .0000      .73240   1.43719 
 DESK1|2|     .14350         .16565      .87  .3863     -.18117    .46816 
 DESK2|2|    -.08870         .20081     -.44  .6587     -.48228    .30489 
 VIEW1|2|     .30052*        .15987     1.88  .0601     -.01282    .61386 
 VIEW2|2|    -.08433         .16136     -.52  .6012     -.40059    .23193 
        |Estimated latent class probabilities 
 PrbCls1|     .66329***      .04821    13.76  .0000      .56880    .75779 
 PrbCls2|     .33671***      .04821     6.98  .0000      .24221    .43120 
------+-------------------------------------------------------------------- 
Note: nnnnn.D-xx or D+xx => multiply by 10 to -xx or +xx. 
Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 
--------------------------------------------------------------------------- 
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Latent Class Logit Model 
Dependent variable                   K4 
Log likelihood function     -1230.04429 
Restricted log likelihood   -1708.34211 
Chi squared [  31 d.f.]       956.59563 
Significance level               .00000 
McFadden Pseudo R-squared      .2799778 
Estimation based on N =   1555, K =  31 
Inf.Cr.AIC  =   2522.1 AIC/N =    1.622 
Model estimated: Oct 10, 2016, 11:18:28 
R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 
No coefficients -1708.3421  .2800 .2727 
Constants only  -1676.3427  .2662 .2588 
At start values -1341.7107  .0832 .0740 
Response data are given as ind. choices 
Number of latent classes =            2 
Average Class Probabilities 
     .577  .423 
LCM model with panel has     214 groups 
Fixed number of obsrvs./group=        9 
Number of obs.=  1926, skipped  371 obs 
--------+-------------------------------------------------------------------- 
        |                  Standard            Prob.      95% Confidence 
      K4|  Coefficient       Error       z    |z|>Z*         Interval 
--------+-------------------------------------------------------------------- 
        |Utility parameters in latent class -->> 1 
 CONST|1|    1.82123***      .21395     8.51  .0000     1.40191   2.24056 
 ENCL1|1|    -.41944***      .08420    -4.98  .0000     -.58447   -.25442 
 ENCL2|1|     .02551         .07759      .33  .7423     -.12657    .17760 
 PRIV1|1|    -.06991         .08336     -.84  .4017     -.23330    .09348 
 PRIV2|1|     .13342         .08466     1.58  .1150     -.03251    .29935 
 CONC1|1|     .03286         .09852      .33  .7387     -.16023    .22595 
 CONC2|1|     .05622         .08173      .69  .4915     -.10397    .21642 
COLOR1|1|    -.18101*        .09961    -1.82  .0692     -.37624    .01422 
COLOR2|1|    -.01473         .09069     -.16  .8710     -.19247    .16301 
 FURN1|1|     .10923         .08083     1.35  .1766     -.04919    .26766 
 FURN2|1|    -.04140         .10823     -.38  .7021     -.25352    .17073 
 DESK1|1|     .41404***      .08775     4.72  .0000      .24206    .58602 
 DESK2|1|     .04625         .08254      .56  .5752     -.11552    .20802 
 VIEW1|1|     .24815***      .08880     2.79  .0052      .07411    .42219 
 VIEW2|1|     .01770         .08624      .21  .8373     -.15131    .18672 
        |Utility parameters in latent class -->> 2 
 CONST|2|    -.94015***      .12920    -7.28  .0000    -1.19337   -.68692 
 ENCL1|2|    -.26735**       .12715    -2.10  .0355     -.51655   -.01815 
 ENCL2|2|    -.05942         .12183     -.49  .6257     -.29820    .17936 
 PRIV1|2|    -.32177**       .12563    -2.56  .0104     -.56800   -.07553 
 PRIV2|2|     .07140         .11845      .60  .5466     -.16076    .30356 
 CONC1|2|    -.21395*        .12701    -1.68  .0921     -.46288    .03498 
 CONC2|2|     .19173*        .11010     1.74  .0816     -.02406    .40753 
COLOR1|2|     .00374         .12124      .03  .9754     -.23388    .24136 
COLOR2|2|     .01650         .12128      .14  .8918     -.22121    .25420 
 FURN1|2|     .01852         .13149      .14  .8880     -.23919    .27623 
 FURN2|2|     .19576         .13756     1.42  .1547     -.07386    .46538 
 DESK1|2|     .41561***      .11156     3.73  .0002      .19697    .63426 
 DESK2|2|     .12038         .11481     1.05  .2944     -.10463    .34540 
 VIEW1|2|     .32052***      .11104     2.89  .0039      .10289    .53815 
 VIEW2|2|    -.22586*        .11959    -1.89  .0589     -.46024    .00853 
        |Estimated latent class probabilities 
 PrbCls1|     .57731***      .05157    11.20  .0000      .47624    .67837 
 PrbCls2|     .42269***      .05157     8.20  .0000      .32163    .52376 
--------+-------------------------------------------------------------------- 
Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 
----------------------------------------------------------------------------- 
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Latent Class Logit Model 
Dependent variable                   K5 
Log likelihood function     -1227.26960 
Restricted log likelihood   -1708.34211 
Chi squared [  31 d.f.]       962.14501 
Significance level               .00000 
McFadden Pseudo R-squared      .2816020 
Estimation based on N =   1555, K =  31 
Inf.Cr.AIC  =   2516.5 AIC/N =    1.618 
Model estimated: Oct 10, 2016, 11:19:16 
R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 
No coefficients -1708.3421  .2816 .2744 
Constants only  -1676.2447  .2678 .2605 
At start values -1349.8614  .0908 .0817 
Response data are given as ind. choices 
Number of latent classes =            2 
Average Class Probabilities 
     .645  .355 
LCM model with panel has     214 groups 
Fixed number of obsrvs./group=        9 
Number of obs.=  1926, skipped  371 obs 
--------+-------------------------------------------------------------------- 
        |                  Standard            Prob.      95% Confidence 
      K5|  Coefficient       Error       z    |z|>Z*         Interval 
--------+-------------------------------------------------------------------- 
        |Utility parameters in latent class -->> 1 
 CONST|1|    1.58512***      .19319     8.21  .0000     1.20648   1.96376 
 ENCL1|1|    -.31014***      .07712    -4.02  .0001     -.46129   -.15899 
 ENCL2|1|    -.00914         .07292     -.13  .9003     -.15205    .13378 
 PRIV1|1|    -.16974**       .07761    -2.19  .0287     -.32185   -.01764 
 PRIV2|1|     .06888         .07592      .91  .3642     -.07991    .21768 
 CONC1|1|     .12766         .08565     1.49  .1361     -.04020    .29553 
 CONC2|1|     .09731         .07584     1.28  .1995     -.05133    .24596 
COLOR1|1|    -.23926**       .09399    -2.55  .0109     -.42348   -.05505 
COLOR2|1|     .07749         .08766      .88  .3767     -.09432    .24930 
 FURN1|1|     .31722***      .07241     4.38  .0000      .17529    .45914 
 FURN2|1|    -.53639***      .09866    -5.44  .0000     -.72976   -.34302 
 DESK1|1|     .19241**       .07995     2.41  .0161      .03572    .34911 
 DESK2|1|     .05427         .07542      .72  .4718     -.09354    .20209 
 VIEW1|1|     .31131***      .08412     3.70  .0002      .14645    .47617 
 VIEW2|1|    -.01137         .08259     -.14  .8905     -.17324    .15051 
        |Utility parameters in latent class -->> 2 
 CONST|2|   -1.11401***      .14248    -7.82  .0000    -1.39327   -.83475 
 ENCL1|2|    -.14579         .14331    -1.02  .3090     -.42666    .13508 
 ENCL2|2|     .00144         .13586      .01  .9916     -.26484    .26771 
 PRIV1|2|    -.21336         .13997    -1.52  .1274     -.48768    .06097 
 PRIV2|2|     .06856         .12895      .53  .5950     -.18418    .32130 
 CONC1|2|    -.03921         .13226     -.30  .7669     -.29843    .22001 
 CONC2|2|    -.16021         .14727    -1.09  .2767     -.44885    .12843 
COLOR1|2|    -.29727*        .15761    -1.89  .0593     -.60618    .01164 
COLOR2|2|     .06187         .14226      .43  .6636     -.21696    .34071 
 FURN1|2|    -.01421         .16305     -.09  .9306     -.33379    .30537 
 FURN2|2|     .16214         .16507      .98  .3260     -.16139    .48567 
 DESK1|2|     .41687***      .12390     3.36  .0008      .17404    .65970 
 DESK2|2|    -.03230         .12799     -.25  .8008     -.28315    .21855 
 VIEW1|2|     .43718***      .12412     3.52  .0004      .19390    .68045 
 VIEW2|2|    -.25256*        .13382    -1.89  .0591     -.51484    .00973 
        |Estimated latent class probabilities 
 PrbCls1|     .64503***      .05060    12.75  .0000      .54587    .74420 
 PrbCls2|     .35497***      .05060     7.02  .0000      .25580    .45413 
--------+-------------------------------------------------------------------- 
Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 
----------------------------------------------------------------------------- 
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Latent Class Logit Model 
Dependent variable                   K6 
Log likelihood function     -1050.24894 
Restricted log likelihood   -1708.34211 
Chi squared [  31 d.f.]      1316.18633 
Significance level               .00000 
McFadden Pseudo R-squared      .3852233 
Estimation based on N =   1555, K =  31 
Inf.Cr.AIC  =   2162.5 AIC/N =    1.391 
Model estimated: Oct 10, 2016, 11:22:47 
R2=1-LogL/LogL* Log-L fncn R-sqrd R2Adj 
No coefficients -1708.3421  .3852 .3790 
Constants only  -1596.8536  .3423 .3357 
At start values -1209.3302  .1315 .1228 
Response data are given as ind. choices 
Number of latent classes =            2 
Average Class Probabilities 
     .709  .291 
LCM model with panel has     214 groups 
Fixed number of obsrvs./group=        9 
Number of obs.=  1926, skipped  371 obs 
--------+-------------------------------------------------------------------- 
        |                  Standard            Prob.      95% Confidence 
      K6|  Coefficient       Error       z    |z|>Z*         Interval 
--------+-------------------------------------------------------------------- 
        |Utility parameters in latent class -->> 1 
 CONST|1|   -1.84463***      .13656   -13.51  .0000    -2.11227  -1.57698 
 ENCL1|1|    1.10930***      .12486     8.88  .0000      .86458   1.35401 
 ENCL2|1|    -.12123         .14193     -.85  .3930     -.39940    .15694 
 PRIV1|1|    -.59036***      .14690    -4.02  .0001     -.87828   -.30245 
 PRIV2|1|    -.37456**       .15180    -2.47  .0136     -.67208   -.07703 
 CONC1|1|    -.43423***      .13616    -3.19  .0014     -.70109   -.16736 
 CONC2|1|     .11316         .12753      .89  .3749     -.13679    .36312 
COLOR1|1|     .17169         .12450     1.38  .1679     -.07231    .41570 
COLOR2|1|    -.22519*        .13308    -1.69  .0906     -.48602    .03564 
 FURN1|1|     .07143         .13469      .53  .5959     -.19255    .33541 
 FURN2|1|     .47511***      .13289     3.58  .0003      .21465    .73558 
 DESK1|1|     .25131*        .13686     1.84  .0663     -.01693    .51956 
 DESK2|1|    -.24774         .18402    -1.35  .1782     -.60841    .11292 
 VIEW1|1|     .09147         .13850      .66  .5090     -.17998    .36292 
 VIEW2|1|     .05134         .13682      .38  .7075     -.21682    .31951 
        |Utility parameters in latent class -->> 2 
 CONST|2|    1.67183***      .41766     4.00  .0001      .85323   2.49043 
 ENCL1|2|     .63935***      .12123     5.27  .0000      .40174    .87696 
 ENCL2|2|     .07520         .11918      .63  .5281     -.15840    .30879 
 PRIV1|2|    -.47381***      .13094    -3.62  .0003     -.73045   -.21717 
 PRIV2|2|    -.14137         .12302    -1.15  .2505     -.38249    .09975 
 CONC1|2|    -.13714         .13176    -1.04  .2980     -.39538    .12111 
 CONC2|2|    -.14698         .12453    -1.18  .2379     -.39105    .09709 
COLOR1|2|     .08405         .16426      .51  .6089     -.23789    .40599 
COLOR2|2|    -.20159         .13959    -1.44  .1487     -.47518    .07201 
 FURN1|2|    -.01703         .11152     -.15  .8786     -.23561    .20154 
 FURN2|2|     .17365         .16830     1.03  .3022     -.15621    .50351 
 DESK1|2|     .19368         .12811     1.51  .1306     -.05740    .44477 
 DESK2|2|     .01229         .12613      .10  .9224     -.23493    .25951 
 VIEW1|2|     .10681         .13702      .78  .4357     -.16175    .37536 
 VIEW2|2|     .10952         .13391      .82  .4134     -.15293    .37197 
        |Estimated latent class probabilities 
 PrbCls1|     .70872***      .04774    14.84  .0000      .61515    .80229 
 PrbCls2|     .29128***      .04774     6.10  .0000      .19771    .38485 
--------+-------------------------------------------------------------------- 
Note: ***, **, * ==>  Significance at 1%, 5%, 10% level. 
----------------------------------------------------------------------------- 
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Appendix 14: Latent Class Model – Segment characteristics 
Segment characteristics - Individual non-focused work (1) 

Characteristic Level Segment 1 Segment 2 Total X² (p-value) 

Gender Men 46,8% 45,6% 46,3% 0,031 (0,860) 

  Women 53,2% 54,4% 53,7% 

Age ≤ 30 14,6% 6,7% 11,3% 5,78 (0,056) 

  31-50 50,4% 44,4% 47,9% 

  > 50 35,0% 48,9% 40,8% 
Highest level of 
education 

High school 5,6% 8,9% 7,0% 1,191 (0,946) 

MBO 16,1% 16,7% 16,4% 

  HBO 50,8% 45,6% 48,6% 

  University 26,6% 27,8% 27,1% 

  Other 0,8% 1,1% 0,9% 

Personality           
Openness to 

experiences 
Conventional, not creative 0,0% 2,2% 0,9% 3,891 (0,421) 

More 1 than 5 3,2% 3,3% 3,3% 

  Neutral 15,3% 17,8% 16,4% 

  More 5 than 1 42,7% 45,6% 43,9% 

  Open to new experiences 38,7% 31,1% 35,5% 

Emotional stability Anxious, easily upset 0,0% 4,4% 1,9% 8,931 (0,063) 

  More 1 than 5 6,5% 7,8% 7,0% 

  Neutral 24,2% 14,4% 20,1% 

  More 5 than 1 42,7% 50,0% 45,8% 

  Calm, emotional stable 26,6% 23,3% 25,2% 

Conscientiousness Disorganized, careless 0,0% 0,0% 0,0% 2,383 (0,497) 

  More 1 than 5 10,5% 6,7% 8,9% 

  Neutral 17,7% 18,9% 18,2% 

  More 5 than 1 44,4% 38,9% 42,1% 

  Dependable, self-disciplined 27,4% 35,6% 30,8% 

Agreeableness Quarrelsome, distrusting 0,0% 0,0% 0,0% 6,013 (0,198) 

  More 1 than 5 0,0% 0,0% 0,0% 

  Neutral 10,5% 13,3% 11,7% 

  More 5 than 1 51,6% 51,1% 51,4% 

  Sympathetic, warm, trusting 37,9% 35,6% 36,9% 

Extraversion Reserved, quiet 1,6% 5,6% 3,3%   

  More 1 than 5 13,7% 20,0% 16,4% 

  Neutral 34,7% 37,8% 36,0% 

  More 5 than 1 31,5% 22,2% 27,6% 

  Extravert, enthusiastic 18,5% 14,4% 16,8% 

Tenure 0-7 years 33,1% 28,9% 31,3% 0,972 (0,615) 

  8-18 years 35,5% 33,3% 34,6% 

  19-50 years 31,5% 37,8% 34,1% 

Job rank Supporting staff 13,7% 5,6% 10,3% 4,098 (0,251) 

  Employee/ collaborator 72,6% 76,7% 74,3% 

  Manager 8,1% 11,1% 9,3% 

  Other 5,6% 6,7% 6,1% 
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Segment characteristics - Individual non-focused work (2) 

Needs           

Concentration Unimportant 0,0% 0,0% 0,0% 1,018 (0,797) 

  Fairly unimportant 0,8% 0,0% 0,5% 

  Neutral 7,3% 8,9% 7,9% 

  Fairly important 46,0% 43,3% 44,9% 

  Important 46,0% 47,8% 46,7% 

Communication Unimportant 0,0% 0,0% 0,0% 4,194 (0,123) 

  Fairly unimportant 0,0% 0,0% 0,0% 

  Neutral 8,1% 3,3% 6,1% 

  Fairly important 44,4% 36,7% 41,1% 

  Important 47,6% 60,0% 52,8% 

Proximity to coworkers Unimportant 0,8% 0,0% 0,5% 5,347 (0,253) 

  Fairly unimportant 4,0% 2,2% 3,3% 

  Neutral 20,2% 30,0% 24,3% 

  Fairly important 49,2% 51,1% 50,0% 

  Important 25,8% 16,7% 22,0% 

Visual privacy Unimportant 2,4% 0,0% 1,4% 3,017 (0,555) 

  Fairly unimportant 21,0% 18,9% 20,1% 

  Neutral 36,3% 36,7% 36,4% 

  Fairly important 29,0% 28,9% 29,0% 

  Important 11,3% 15,6% 13,1% 

Auditory privacy Unimportant 1,6% 0,0% 0,9% 2,946 (567) 

  Fairly unimportant 10,5% 11,1% 10,7% 

  Neutral 31,5% 28,9% 30,4% 

  Fairly important 37,9% 34,4% 36,4% 

  Important 18,5% 25,6% 21,5% 

Aesthetics Unimportant 2,4% 1,1% 1,9% 7,739 (0,102) 

  Fairly unimportant 4,0% 8,9% 6,1% 

  Neutral 23,4% 24,4% 23,8% 

  Fairly important 50,8% 35,6% 44,4% 

  Important 19,4% 30,0% 23,8% 

Total hours ≤20 hours 4,8% 5,6% 5,1% 6,964 (0,223) 

  21-24 hours 4,0% 12,2% 7,5% 

  25-28 hours 8,1% 5,6% 7,0% 

  29-32 hours 26,6% 18,9% 23,4% 

  33-36 hours  31,5% 35,6% 33,2% 

  ≥37 hours 25,0% 22,2% 23,8% 

Office hours ≤20 hours 8,1% 13,3% 10,3% 2,294 (0,807) 

  21-24 hours 12,9% 12,2% 12,6% 

  25-28 hours 12,1% 13,3% 12,6% 

  29-32 hours 30,6% 26,7% 29,0% 

  33-36 hours  19,4% 21,1% 20,1% 

  ≥37 hours 16,9% 13,3% 15,4% 

 

 

 



117 

 

 

Segment characteristics - Individual non-focused work (3) 

Hours per activity           

Individual focused work Mean 10,3 9,7 10,1 31,351 (0,215) 

Individual non-focused work Mean 4,5 3,7 4,2 20,107 (0,327) 

Telephone/ skype calls Mean 2,2 2,0 2,1 10,680 (0,383) 

Collaborating Mean 3,7 4 3,8 14,920 (0,457) 

Informal meetings Mean 2,8 2,7 2,7 7,092 (0,628) 

Confidential meetings Mean 1,3 1,6 1,4 9,460 (0,149) 

Meetings Mean 4,4 4,4 4,4 22,170 (0,103) 

Other Mean 2,1 1,9 2,0 5,181 (0,818) 

Level of enclosure Enclosed 2,4% 2,2% 2,3% 5,472 (0,065) 

  Semi-enclosed 25,0% 12,2% 19,6%   

  Open 72,6% 85,6% 78,0%   

Auditory privacy Low 62,9% 84,4% 72,0% 12,011 (0,002) 

  Medium 29,8% 12,2% 22,4% 

  High 7,3% 3,3% 5,6% 
Possibility for concentration Low 43,5% 51,1% 46,7% 1,198 (0,549) 

Medium 50,0% 43,3% 47,2% 

High 6,5% 5,6% 6,1% 

Appearance/ color No colors (grey/white) 40,3% 35,6% 38,3% 2,288 (0,319) 

  Soft colors 32,3% 42,2% 36,4% 

  Hard colors 27,4% 22,2% 25,2% 

Type of furniture Lounge setting 0,8% 1,1% 0,9% 0,052 (0,819) 

  Desk setting 99,2% 98,9% 99,1% 

  Bar setting 0,0% 0,0% 0,0% 

Size of the desk Small 15,3% 6,7% 11,7% 4,436 (0,109) 

  Medium 78,2% 88,9% 82,7% 

  Large 6,5% 4,4% 5,6% 

Outside view No view 2,4% 3,3% 2,8% 0,357 (0,836) 

  Limited view 36,3% 38,9% 37,4% 

  Good view 61,3% 57,8% 59,8% 

Type of office Traditional 15,3% 10,0% 13,1% 1,299 (0,254) 

  ABW 84,7% 90,0% 86,9% 
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Segments characteristics - Telephone calls (1) 

Characteristic Level Segment 1 Segment 2 Total X² (p-value) 

Gender Men 46,1% 46,8% 46,3% 0,009 (0,923) 

  Women 53,9% 53,2% 53,7% 

Age ≤ 30 11,3% 11,3% 11,3% 6,092 (0,048) 

  31-50 53,0% 35,5% 47,9% 

  > 50 35,8% 53,2% 40,8% 
Highest level of 
education 

High school 6,6% 8,1% 7,0% 1,427 (0,921) 

MBO 17,8% 12,9% 16,4% 

  HBO 48,0% 50,0% 48,6% 

  University 27,0% 27,4% 27,1% 

  Other 0,7% 1,6% 0,9% 

Personality           
Openness to 

experiences 
Conventional, not creative 1,3% 0,0% 0,9% 1,016 (0,907) 

More 1 than 5 3,3% 3,2% 3,3% 

  Neutral 15,8% 17,7% 16,4% 

  More 5 than 1 43,4% 45,2% 43,9% 

  Open to new experiences 36,2% 33,9% 35,5% 

Emotional stability Anxious, easily upset 2,0% 1,6% 1,9% 0,446 (0,979) 

  More 1 than 5 7,2% 6,5% 7,0% 

  Neutral 19,1% 22,6% 20,1% 

  More 5 than 1 46,7% 43,5% 45,8% 

  Calm, emotional stable 25,0% 25,8% 25,2% 

Conscientiousness Disorganized, careless 0,0% 0,0% 0,0% 2,725 (0,436) 

  More 1 than 5 9,2% 8,1% 8,9% 

  Neutral 18,4% 17,7% 18,2% 

  More 5 than 1 44,7% 35,5% 42,1% 

  Dependable, self-disciplined 27,6% 38,7% 30,8% 

Agreeableness Quarrelsome, distrusting 0,0% 0,0% 0,0% 0,342 (0,843) 

  More 1 than 5 0,0% 0,0% 0,0% 

  Neutral 11,2% 12,9% 11,7% 

  More 5 than 1 52,6% 48,4% 51,4% 

  Sympathetic, warm, trusting 36,2% 38,7% 36,9% 

Extraversion Reserved, quiet 2,6% 4,8% 3,3% 2,924 (0,571) 

  More 1 than 5 16,4% 16,1% 16,4% 

  Neutral 33,6% 41,9% 36,0% 

  More 5 than 1 30,3% 21,0% 27,6% 

  Extravert, enthusiastic 17,1% 16,1% 16,8% 

Tenure 0-7 years 32,2% 29,0% 31,3% 2,487 (0,288) 

  8-18 years 36,8% 29,0% 34,6% 

  19-50 years 30,9% 41,9% 34,1% 

Job rank Supporting staff 13,2% 3,2% 10,3% 5,262 (0,154) 

  Employee/ collaborator 73,0% 77,4% 74,3% 

  Manager 8,6% 11,3% 9,3% 

  Other 5,3% 8,1% 6,1% 
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Segments characteristics - Telephone calls (2) 

Needs 
    

  

Concentration Unimportant 0,0% 0,0% 0,0% 3,886 (0,274) 

  Fairly unimportant 0,7% 0,0% 0,5% 

  Neutral 7,9% 8,1% 7,9% 

  Fairly important 48,7% 35,5% 44,9% 

  Important 42,8% 56,5% 46,7% 

Communication Unimportant 0,0% 0,0% 0,0% 4,395 (0,111) 

  Fairly unimportant 0,0% 0,0% 0,0% 

  Neutral 7,9% 1,6% 6,1% 

  Fairly important 42,8% 37,1% 41,1% 

  Important 49,3% 61,3% 52,8% 

Proximity to coworkers Unimportant 0,7% 0,0% 0,5% 1,552 (0,817) 

  Fairly unimportant 3,9% 1,6% 3,3% 

  Neutral 23,0% 27,4% 24,3% 

  Fairly important 50,7% 48,4% 50,0% 

  Important 21,7% 22,6% 22,0% 

Visual privacy Unimportant 2,0% 0,0% 1,4% 7,467 (0,113) 

  Fairly unimportant 22,4% 14,5% 20,1% 

  Neutral 38,2% 32,3% 36,4% 

  Fairly important 27,6% 32,3% 29,0% 

  Important 9,9% 21,0% 13,1% 

Auditory privacy Unimportant 1,3% 0,0% 0,9% 9,654 (0,047) 

  Fairly unimportant 12,5% 6,5% 10,7% 

  Neutral 32,9% 24,2% 30,4% 

  Fairly important 36,8% 35,5% 36,4% 

  Important 16,4% 33,9% 21,5% 

Aesthetics Unimportant 1,3% 3,2% 1,9% 2,922 (0,571) 

  Fairly unimportant 5,9% 6,5% 6,1% 

  Neutral 23,7% 24,2% 23,8% 

  Fairly important 47,4% 37,1% 44,4% 

  Important 21,7% 29,0% 23,8% 

Total hours ≤20 hours 4,6% 6,5% 5,1% 2,606 (0,760) 

  21-24 hours 7,9% 6,5% 7,5% 

  25-28 hours 5,9% 9,7% 7,0% 

  29-32 hours 25,0% 19,4% 23,4% 

  33-36 hours  31,6% 37,1% 33,2% 

  ≥37 hours 25,0% 21,0% 23,8% 

Office hours ≤20 hours 9,2% 12,9% 10,3% 6,466 (0,263) 

  21-24 hours 15,8% 4,8% 12,6% 

  25-28 hours 11,8% 14,5% 12,6% 

  29-32 hours 30,3% 25,8% 29,0% 

  33-36 hours  19,1% 22,6% 20,1% 

  ≥37 hours 13,8% 19,4% 15,4% 

 

  



120 

 

 

Segments characteristics - Telephone calls (3) 

Hours per activity 
    

  

Individual focused work Mean 10,1 10 10,1 23,819 (0,586) 

Individual non-focused work Mean 4,4 3,7 4,2 25,787 (0,105) 

Telephone/ skype calls Mean 2,1 2,0 2,1 14,582 (0,148) 

Collaborating Mean 3,6 2,3 3,8 18,118 (0,257) 

Informal meetings Mean 2,7 2,7 2,7 2,878 (0,969) 

Confidential meetings Mean 1,3 1,6 1,4 5,310 (0,505) 

Meetings Mean 4,2 4,7 4,4 14,751 (0,470) 

Other Mean 2,0 2,1 2,0 7,090 (0,628) 

Level of enclosure Enclosed 2,6% 1,6% 2,3% 0,430 (0,807) 

  Semi-enclosed 20,4% 17,7% 19,6% 

  Open 77,0% 80,6% 78,0% 

Auditory privacy Low 68,4% 80,6% 72,0% 3,342 (0,188) 

  Medium 25,0% 16,1% 22,4% 

  High 6,6% 3,2% 5,6% 
Possibility for concentration Low 44,1% 53,2% 46,7% 1,683 (0,431) 

Medium 50,0% 40,3% 47,2% 

High 5,9% 6,5% 6,1% 

Appearance/ color 
No colors 
(grey/white) 32,2% 53,2% 38,3% 

8,737 (0,013) 

  Soft colors 38,8% 30,6% 36,4% 

  Hard colors 28,9% 16,1% 25,2% 

Type of furniture Lounge setting 1,3% 0,0% 0,9% 0,823 (0,364) 

  Desk setting 98,7% 100,0% 99,1% 

  Bar setting 0,0% 0,0% 0,0% 

Size of the desk Small 9,9% 16,1% 11,7% 1,712 (0,425) 

  Medium 84,2% 79,0% 82,7% 

  Large 5,9% 4,8% 5,6% 

Outside view No view 0,0% 9,7% 2,8% 17,099 (0,000) 

  Limited view 35,5% 41,9% 37,4% 

  Good view 64,5% 48,4% 59,8% 

Type of office Traditional 11,2% 17,7% 13,1% 1,665 (0,197) 

  ABW 88,8% 82,3% 86,9% 
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Segment characteristics - Collaborating (1) 

Characteristic Level Segment 1 Segment 2 Total X² (p-value) 

Gender Men 46,7% 45,6% 46,3% 0,024 (0,877) 

  Women 53,3% 54,4% 53,7% 

Age ≤ 30 13,4% 7,6% 11,3% 4,353 (0,113) 

  31-50 50,7% 43,0% 47,9% 

  > 50 35,8% 49,4% 40,8% 
Highest level of 
education 

High school 5,9% 8,9% 7,0% 2,500 (0,776) 

MBO 17,0% 15,2% 16,4% 

  HBO 47,4% 50,6% 48,6% 

  University 28,9% 24,1% 27,1% 

  Other 0,7% 1,3% 0,9% 

Personality           
Openness to 

experiences 
Conventional, not creative 0,7% 1,3% 0,9% 1,130 (0,890) 

More 1 than 5 3,7% 2,5% 3,3% 

  Neutral 14,8% 19,0% 16,4% 

  More 5 than 1 43,7% 44,3% 43,9% 

  Open to new experiences 37,0% 32,9% 35,5% 

Emotional stability Anxious, easily upset 0,7% 3,8% 1,9% 6,726 (0,151) 

  More 1 than 5 8,9% 3,8% 7,0% 

  Neutral 23,0% 15,2% 20,1% 

  More 5 than 1 44,4% 48,1% 45,8% 

  Calm, emotional stable 23,0% 29,1% 25,2% 

Conscientiousness Disorganized, careless 0,0% 0,0% 0,0% 0,925 (0,819) 

  More 1 than 5 9,6% 7,6% 8,9% 

  Neutral 17,0% 20,3% 18,2% 

  More 5 than 1 43,7% 39,2% 42,1% 

  Dependable, self-disciplined 29,6% 32,9% 30,8% 

Agreeableness Quarrelsome, distrusting 0,0% 0,0% 0,0% 0,712 (0,701) 

  More 1 than 5 0,0% 0,0% 0,0% 

  Neutral 11,9% 11,4% 11,7% 

  More 5 than 1 53,3% 48,1% 51,4% 

  Sympathetic, warm, trusting 34,8% 40,5% 36,9% 

Extraversion Reserved, quiet 2,2% 5,1% 3,3% 5,127 (0,275) 

  More 1 than 5 20,0% 10,1% 16,4% 

  Neutral 34,1% 39,2% 36,0% 

  More 5 than 1 25,9% 30,4% 27,6% 

  Extravert, enthusiastic 17,8% 15,2% 16,8% 

Tenure 0-7 years 34,8% 25,3% 31,3% 3,691 (0,158) 

  8-18 years 35,6% 32,9% 34,6% 

  19-50 years 29,6% 41,8% 34,1% 

Job rank Supporting staff 13,3% 5,1% 10,3% 10,762 
(0,013)   Employee/ collaborator 76,3% 70,9% 74,3% 

  Manager 5,2% 16,5% 9,3% 

  Other 5,2% 7,6% 6,1% 

 
 
 



122 

 

 
Segment characteristics - Collaborating (2) 

Needs 
    

  

Concentration Unimportant 0,0% 0,0% 0,0% 2,158 (0,540) 

  Fairly unimportant 0,0% 1,3% 0,5% 

  Neutral 7,4% 8,9% 7,9% 

  Fairly important 46,7% 41,8% 44,9% 

  Important 45,9% 48,1% 46,7% 

Communication Unimportant 0,0% 0,0% 0,0% 7,917 (0,019) 

  Fairly unimportant 0,0% 0,0% 0,0% 

  Neutral 8,1% 2,5% 6,1% 

  Fairly important 45,9% 32,9% 41,1% 

  Important 45,9% 64,6% 52,8% 

Proximity to coworkers Unimportant 0,7% 0,0% 0,5% 7,686 (0,104) 

  Fairly unimportant 4,4% 1,3% 3,3% 

  Neutral 19,3% 32,9% 24,3% 

  Fairly important 50,4% 49,4% 50,0% 

  Important 25,2% 16,5% 22,0% 

Visual privacy Unimportant 2,2% 0,0% 1,4% 8,352 (0,079) 

  Fairly unimportant 22,2% 16,5% 20,1% 

  Neutral 40,0% 30,4% 36,4% 

  Fairly important 25,9% 34,2% 29,0% 

  Important 9,6% 19,0% 13,1% 

Auditory privacy Unimportant 1,5% 0,0% 0,9% 9,982 (0,041) 

  Fairly unimportant 12,6% 7,6% 10,7% 

  Neutral 34,1% 24,1% 30,4% 

  Fairly important 36,3% 36,7% 36,4% 

  Important 15,6% 31,6% 21,5% 

Aesthetics Unimportant 2,2% 1,3% 1,9% 3,558 (0,469) 

  Fairly unimportant 4,4% 8,9% 6,1% 

  Neutral 25,9% 20,3% 23,8% 

  Fairly important 45,9% 41,8% 44,4% 

  Important 21,5% 27,8% 23,8% 

Total hours ≤20 hours 5,2% 5,1% 5,1% 3,747 (0,586) 

  21-24 hours 6,7% 8,9% 7,5% 

  25-28 hours 8,1% 5,1% 7,0% 

  29-32 hours 26,7% 17,7% 23,4% 

  33-36 hours  31,9% 35,4% 33,2% 

  ≥37 hours 21,5% 27,8% 23,8% 

Office hours ≤20 hours 8,9% 12,7% 10,3% 5,319 (0,378) 

  21-24 hours 14,8% 8,9% 12,6% 

  25-28 hours 11,9% 13,9% 12,6% 

  29-32 hours 32,6% 22,8% 29,0% 

  33-36 hours  17,8% 24,1% 20,1% 

  ≥37 hours 14,1% 17,7% 15,4% 
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Segment characteristics - Collaborating (3) 

Hours per activity 
    

  

Individual focused work Mean 10,2 9,7 10,1 27,803 (0,368) 

Individual non-focused work Mean 4,6 3,5 4,2 25,189 (0,120) 

Telephone/ skype calls Mean 2,1 2,1 2,1 8,432 (0,587) 

Collaborating Mean 3,5 4,3 3,8 20,238 (0,163) 

Informal meetings Mean 2,7 2,8 2,7 12,468 (0,188) 

Confidential meetings Mean 1,2 1,8 1,4 15,212 (0,019) 

Meetings Mean 4,2 4,7 4,4 16,994 (0,319) 

Other Mean 2,1 1,8 2,0 7,533 (0,582) 

Level of enclosure Enclosed 2,2% 2,5% 2,3% 0,838 (0,658) 

  Semi-enclosed 17,8% 22,8% 19,6% 

  Open 80,0% 74,7% 78,0% 

Auditory privacy Low 68,9% 77,2% 72,0% 2,589 (0,274) 

  Medium 25,9% 16,5% 22,4% 

  High 5,2% 6,3% 5,6% 
Possibility for concentration Low 50,4% 40,5% 46,7% 2,951 (0,229) 

Medium 45,2% 50,6% 47,2% 

High 4,4% 8,9% 6,1% 

Appearance/ color 
No colors 
(grey/white) 36,3% 41,8% 38,3% 

1,077 (0,584) 

  Soft colors 36,3% 36,7% 36,4% 

  Hard colors 27,4% 21,5% 25,2% 

Type of furniture Lounge setting 0,7% 1,3% 0,9% 0,148 (0,700) 

  Desk setting 99,3% 98,7% 99,1% 

  Bar setting 0,0% 0,0% 0,0% 

Size of the desk Small 13,3% 8,9% 11,7% 1,746 (0,418) 

  Medium 82,2% 83,5% 82,7% 

  Large 4,4% 7,6% 5,6% 

Outside view No view 1,5% 5,1% 2,8% 6,810 (0,033) 

  Limited view 32,6% 45,6% 37,4% 

  Good view 65,9% 49,4% 59,8% 

Type of office Traditional 16,3% 7,6% 13,1% 3,318 (0,069) 

  ABW 83,7% 92,4% 86,9% 

  



124 

 

 

Segment characteristics -Informal meetings (1) 

Characteristic Level Segment 1 Segment 2 Total X² (p-value) 

Gender Men 49,3% 39,7% 46,3% 1,723 (0,189) 

  Women 50,7% 60,3% 53,7% 

Age ≤ 30 13,1% 7,4% 11,3% 5,059 (0,080) 

  31-50 51,0% 41,2% 47,9% 

  > 50 35,9% 51,5% 40,8% 
Highest level of 
education 

High school 6,8% 7,4% 7,0% 0,996 (0,963) 

MBO 17,1% 14,7% 16,4% 

  HBO 47,3% 51,5% 48,6% 

  University 28,1% 25,0% 27,1% 

  Other 0,7% 1,5% 0,9% 

Personality           
Openness to 

experiences 
Conventional, not creative 1,4% 0,0% 0,9% 5,663 (0,226) 

More 1 than 5 4,8% 0,0% 3,3% 

  Neutral 14,4% 20,6% 16,4% 

  More 5 than 1 45,2% 41,2% 43,9% 

  Open to new experiences 34,2% 38,2% 35,5% 

Emotional stability Anxious, easily upset 1,4% 2,9% 1,9% 5,458 (0,243) 

  More 1 than 5 8,9% 2,9% 7,0% 

  Neutral 21,9% 16,2% 20,1% 

  More 5 than 1 41,8% 54,4% 45,8% 

  Calm, emotional stable 26,0% 23,5% 25,2% 

Conscientiousness Disorganized, careless 0,0% 0,0% 0,0% 0,249 (0,969) 

  More 1 than 5 8,9% 8,8% 8,9% 

  Neutral 17,8% 19,1% 18,2% 

  More 5 than 1 43,2% 39,7% 42,1% 

  Dependable, self-disciplined 30,1% 32,4% 30,8% 

Agreeableness Quarrelsome, distrusting 0,0% 0,0% 0,0% 0,908 (0,635) 

  More 1 than 5 0,0% 0,0% 0,0% 

  Neutral 13,0% 8,8% 11,7% 

  More 5 than 1 51,4% 51,5% 51,4% 

  Sympathetic, warm, trusting 35,6% 39,7% 36,9% 

Extraversion Reserved, quiet 3,4% 2,9% 3,3% 3,696 (0,449) 

  More 1 than 5 17,8% 13,2% 16,4% 

  Neutral 34,9% 38,2% 36,0% 

  More 5 than 1 24,7% 33,8% 27,6% 

  Extravert, enthusiastic 19,2% 11,8% 16,8% 

Tenure 0-7 years 36,3% 20,6% 31,3% 5,925 (0,052) 

  8-18 years 33,6% 36,8% 34,6% 

  19-50 years 30,1% 42,6% 34,1% 

Job rank Supporting staff 11,6% 7,4% 10,3% 7,640 (0,054) 

  Employee/ collaborator 77,4% 67,6% 74,3% 

  Manager 6,2% 16,2% 9,3% 

  Other 4,8% 8,8% 6,1% 
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Segment characteristics -Informal meetings (2) 

Needs 
    

  

Concentration Unimportant 0,0% 0,0% 0,0% 5,536 (0,136) 

  Fairly unimportant 0,0% 1,5% 0,5% 

  Neutral 7,5% 8,8% 7,9% 

  Fairly important 49,3% 35,3% 44,9% 

  Important 43,2% 54,4% 46,7% 

Communication Unimportant 0,0% 0,0% 0,0% 4,956 (0,084) 

  Fairly unimportant 0,0% 0,0% 0,0% 

  Neutral 7,5% 2,9% 6,1% 

  Fairly important 44,5% 33,8% 41,1% 

  Important 47,9% 63,2% 52,8% 

Proximity to coworkers Unimportant 0,7% 0,0% 0,5% 5,956 (0,202) 

  Fairly unimportant 2,7% 4,4% 3,3% 

  Neutral 20,5% 32,4% 24,3% 

  Fairly important 50,7% 48,5% 50,0% 

  Important 25,3% 14,7% 22,0% 

Visual privacy Unimportant 1,4% 1,5% 1,4% 5,196 (0,268) 

  Fairly unimportant 20,5% 19,1% 20,1% 

  Neutral 40,4% 27,9% 36,4% 

  Fairly important 27,4% 32,4% 29,0% 

  Important 10,3% 19,1% 13,1% 

Auditory privacy Unimportant 0,7% 1,5% 0,9% 5,906 (0,206) 

  Fairly unimportant 12,3% 7,4% 10,7% 

  Neutral 33,6% 23,5% 30,4% 

  Fairly important 35,6% 38,2% 36,4% 

  Important 17,8% 29,4% 21,5% 

Aesthetics Unimportant 2,1% 1,5% 1,9% 3,593 (0,464) 

  Fairly unimportant 5,5% 7,4% 6,1% 

  Neutral 26,0% 19,1% 23,8% 

  Fairly important 45,9% 41,2% 44,4% 

  Important 20,5% 30,9% 23,8% 

Total hours ≤20 hours 4,1% 7,4% 5,1% 7,526 (0,184) 

  21-24 hours 7,5% 7,4% 7,5% 

  25-28 hours 7,5% 5,9% 7,0% 

  29-32 hours 26,0% 17,6% 23,4% 

  33-36 hours  35,6% 27,9% 33,2% 

  ≥37 hours 19,2% 33,8% 23,8% 

Office hours ≤20 hours 8,9% 13,2% 10,3% 6,477 (0,262) 

  21-24 hours 14,4% 8,8% 12,6% 

  25-28 hours 11,0% 16,2% 12,6% 

  29-32 hours 32,9% 20,6% 29,0% 

  33-36 hours  19,2% 22,1% 20,1% 

  ≥37 hours 13,7% 19,1% 15,4% 
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Segment characteristics -Informal meetings (3) 

Hours per activity 
    

  

Individual focused work Mean 10,2 9,7 10,1 40,847 (0,032) 

Individual non-focused work Mean 4,6 3,3 4,2 17,272 (0,504) 

Telephone/ skype calls Mean 2,1 2,2 2,1 8,964 (0,536) 

Collaborating Mean 3,6 4,2 3,8 15,318 (0,429) 

Informal meetings Mean 2,7 2,9 2,7 10,113 (0,341) 

Confidential meetings Mean 1,3 1,7 1,4 8,206 (0,223) 

Meetings Mean 4,2 4,8 4,4 21,673 (0,117) 

Other Mean 2,1 1,8 2,0 8,287 (0,505) 

Level of enclosure Enclosed 2,7% 1,5% 2,3% 2,046 (0,360) 

  Semi-enclosed 17,1% 25,0% 19,6% 

  Open 80,1% 73,5% 78,0% 

Auditory privacy Low 71,2% 73,5% 72,0% 1,063 (0,588) 

  Medium 24,0% 19,1% 22,4% 

  High 4,8% 7,4% 5,6% 
Possibility for concentration Low 51,4% 36,8% 46,7% 5,736 (0,057) 

Medium 44,5% 52,9% 47,2% 

High 4,1% 10,3% 6,1% 

Appearance/ color No colors (grey/white) 37,7% 39,7% 38,3% 0,536 (0,765) 

  Soft colors 35,6% 38,2% 36,4% 

  Hard colors 26,7% 22,1% 25,2% 

Type of furniture Lounge setting 0,7% 1,5% 0,9% 0,309 (0,578) 

  Desk setting 99,3% 98,5% 99,1% 

  Bar setting 0,0% 0,0% 0,0% 

Size of the desk Small 12,3% 10,3% 11,7% 0,707 (0,702) 

  Medium 82,9% 82,4% 82,7% 

  Large 4,8% 7,4% 5,6% 

Outside view No view 2,7% 2,9% 2,8% 2,003 (0,367) 

  Limited view 34,2% 44,1% 37,4% 

  Good view 63,0% 52,9% 59,8% 

Type of office Traditional 15,1% 8,8% 13,1% 1,591 (0,207) 

  ABW 84,9% 91,2% 86,9% 
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Segment characteristics - Confidential meetings (1) 

Characteristic Level Segment 1 Segment 2 Total X² (p-value) 

Gender Men 41,4% 58,1% 46,3% 4,891 (0,027) 

  Women 58,6% 41,9% 53,7% 

Age ≤ 30 9,9% 14,8% 11,3% 1,483 (0,476) 

  31-50 50,0% 42,6% 47,9% 

  > 50 40,1% 42,6% 40,8% 
Highest level of 
education 

High school 4,6% 12,9% 7,0% 8,473 (0,132) 

MBO 15,1% 19,4% 16,4% 

  HBO 49,3% 46,8% 48,6% 

  University 30,3% 19,4% 27,1% 

  Other 0,7% 1,6% 0,9% 

Personality           
Openness to 

experiences 
Conventional, not creative 1,3% 0,0% 0,9% 2,210 (0,697) 

More 1 than 5 3,3% 3,2% 3,3% 

  Neutral 14,5% 21,0% 16,4% 

  More 5 than 1 45,4% 40,3% 43,9% 

  Open to new experiences 35,5% 35,5% 35,5% 

Emotional stability Anxious, easily upset 2,6% 0,0% 1,9% 4,544 (0,337) 

  More 1 than 5 7,2% 6,5% 7,0% 

  Neutral 17,8% 25,8% 20,1% 

  More 5 than 1 48,7% 38,7% 45,8% 

  Calm, emotional stable 23,7% 29,0% 25,2% 

Conscientiousness Disorganized, careless 0,0% 0,0% 0,0% 2,365 (0,500) 

  More 1 than 5 9,2% 8,1% 8,9% 

  Neutral 19,7% 14,5% 18,2% 

  More 5 than 1 38,8% 50,0% 42,1% 

  Dependable, self-disciplined 32,2% 27,4% 30,8% 

Agreeableness Quarrelsome, distrusting 0,0% 0,0% 0,0% 0,358 (0,836) 

  More 1 than 5 0,0% 0,0% 0,0% 

  Neutral 12,5% 9,7% 11,7% 

  More 5 than 1 50,7% 53,2% 51,4% 

  Sympathetic, warm, trusting 36,8% 37,1% 36,9% 

Extraversion Reserved, quiet 3,9% 1,6% 3,3% 2,250 (0,690) 

  More 1 than 5 14,5% 21,0% 16,4% 

  Neutral 37,5% 32,3% 36,0% 

  More 5 than 1 27,6% 27,4% 27,6% 

  Extravert, enthusiastic 16,4% 17,7% 16,8% 

Tenure 0-7 years 30,9% 32,3% 31,3% 0,039 (0,981) 

  8-18 years 34,9% 33,9% 34,6% 

  19-50 years 34,2% 33,9% 34,1% 

Job rank Supporting staff 9,2% 12,9% 10,3% 4,565 (0,207) 

  Employee/ collaborator 72,4% 79,0% 74,3% 

  Manager 11,8% 3,2% 9,3% 

  Other 6,6% 4,8% 6,1% 
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Segment characteristics - Confidential meetings (2) 

Needs 
    

  

Concentration Unimportant 0,0% 0,0% 0,0% 5,221 (0,156) 

  Fairly unimportant 0,7% 0,0% 0,5% 

  Neutral 9,9% 3,2% 7,9% 

  Fairly important 40,8% 54,8% 44,9% 

  Important 48,7% 41,9% 46,7% 

Communication Unimportant 0,0% 0,0% 0,0% 3,177 (0,204) 

  Fairly unimportant 0,0% 0,0% 0,0% 

  Neutral 4,6% 9,7% 6,1% 

  Fairly important 39,5% 45,2% 41,1% 

  Important 55,9% 45,2% 52,8% 

Proximity to coworkers Unimportant 0,0% 1,6% 0,5% 8,136 (0,087) 

  Fairly unimportant 2,0% 6,5% 3,3% 

  Neutral 27,6% 16,1% 24,3% 

  Fairly important 50,0% 50,0% 50,0% 

  Important 20,4% 25,8% 22,0% 

Visual privacy Unimportant 1,3% 1,6% 1,4% 3,375 (0,497) 

  Fairly unimportant 21,7% 16,1% 20,1% 

  Neutral 32,9% 45,2% 36,4% 

  Fairly important 29,6% 27,4% 29,0% 

  Important 14,5% 9,7% 13,1% 

Auditory privacy Unimportant 0,7% 1,6% 0,9% 3,696 (0,449) 

  Fairly unimportant 9,9% 12,9% 10,7% 

  Neutral 27,6% 37,1% 30,4% 

  Fairly important 38,2% 32,3% 36,4% 

  Important 23,7% 16,1% 21,5% 

Aesthetics Unimportant 1,3% 3,2% 1,9% 4,055 (0,399) 

  Fairly unimportant 5,9% 6,5% 6,1% 

  Neutral 21,7% 29,0% 23,8% 

  Fairly important 44,1% 45,2% 44,4% 

  Important 27,0% 16,1% 23,8% 

Total hours ≤20 hours 4,6% 6,5% 5,1% 3,524 (0,620) 

  21-24 hours 7,2% 8,1% 7,5% 

  25-28 hours 7,2% 6,5% 7,0% 

  29-32 hours 20,4% 30,6% 23,4% 

  33-36 hours  35,5% 27,4% 33,2% 

  ≥37 hours 25,0% 21,0% 23,8% 

Office hours ≤20 hours 9,2% 12,9% 10,3% 5,001 (0,416) 

  21-24 hours 11,8% 14,5% 12,6% 

  25-28 hours 13,8% 9,7% 12,6% 

  29-32 hours 26,3% 35,5% 29,0% 

  33-36 hours  23,0% 12,9% 20,1% 

  ≥37 hours 15,8% 14,5% 15,4% 

 

 

 



129 

 

 

Segment characteristics - Confidential meetings (3) 

Hours per activity 
    

  

Individual focused work Mean 9,8 10,6 10,1 20,744 (0,755) 

Individual non-focused work Mean 3,8 5,1 4,2 26,624 (0,086) 

Telephone/ skype calls Mean 2,2 1,8 2,1 12,580 (0,248) 

Collaborating Mean 3,6 4,3 3,8 17,771 (0,275) 

Informal meetings Mean 3,0 2,0 2,7 20,244 (0,016) 

Confidential meetings Mean 1,6 0,9 1,4 10,865 (0,093) 

Meetings Mean 4,8 3,2 4,4 21,110 (0,133) 

Other Mean 2,0 2,1 2,0 12,238 (0,200) 

Level of enclosure Enclosed 2,0% 3,2% 2,3% 5,416 (0,067) 

  Semi-enclosed 15,8% 29,0% 19,6% 

  Open 82,2% 67,7% 78,0% 

Auditory privacy Low 75,7% 62,9% 72,0% 4,543 (0,103) 

  Medium 20,4% 27,4% 22,4% 

  High 3,9% 9,7% 5,6% 
Possibility for concentration Low 48,0% 43,5% 46,7% 2,057 (0,357) 

Medium 47,4% 46,8% 47,2% 

High 4,6% 9,7% 6,1% 

Appearance/ color No colors (grey/white) 36,2% 43,5% 38,3% 1,026 (0,599) 

  Soft colors 37,5% 33,9% 36,4% 

  Hard colors 26,3% 22,6% 25,2% 

Type of furniture Lounge setting 0,7% 1,6% 0,9% 0,434 (0,510) 

  Desk setting 99,3% 98,4% 99,1% 

  Bar setting 0,0% 0,0% 0,0% 

Size of the desk Small 12,5% 9,7% 11,7% 1,242 (0,537) 

  Medium 82,9% 82,3% 82,7% 

  Large 4,6% 8,1% 5,6% 

Outside view No view 2,0% 4,8% 2,8% 1,852 (0,396) 

  Limited view 36,2% 40,3% 37,4% 

  Good view 61,8% 54,8% 59,8% 

Type of office Traditional 11,2% 17,7% 13,1% 1,665 (0,197) 

  ABW 88,8% 82,3% 86,9% 
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Appendix 15: Crosstab job rank and working hours 
Totalhours_recode * Rank_recode 

Crosstab 

 

Rank_recode 

Total Supporting staff Employee/ collaborator Manager Other 

Totalhours_recode up to 20 hours 2 8 0 1 11 

21-24 hours 2 13 1 0 16 

25-28 hours 1 13 0 1 15 

29-32 hours 7 37 2 4 50 

33-36 hours 6 59 3 3 71 

36+ 4 29 14 4 51 

Total 22 159 20 13 214 

Χ
2 

= 31,493; p = 0,008  
 

Officehours * Rank_recode 

Crosstab 

 

Rank_recode 

Total Supporting staff Employee/ collaborator Manager Other 

Officehours 5 0 1 0 0 1 

16 1 4 0 0 5 

18 0 5 0 0 5 

20 1 9 0 1 11 

22 0 2 0 0 2 

24 2 19 2 2 25 

25 1 2 0 0 3 

26 0 5 0 0 5 

27 0 4 0 1 5 

28 1 11 1 1 14 

29 0 3 0 0 3 

30 1 11 2 2 16 

32 9 27 4 3 43 

34 0 8 0 0 8 

35 0 2 1 0 3 

36 3 25 4 0 32 

37 1 1 0 0 2 

38 0 4 0 1 5 

40 2 16 5 2 25 

42 0 0 1 0 1 

Total 22 159 20 13 214 

Χ
2 

= 47,474; p = 0,812  
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Hours_1 * Rank_recode 

Crosstab 

 

Rank_recode 

Total Supporting staff Employee/ collaborator Manager Other 

Hours_1 0 0 4 0 1 5 

1 0 3 0 0 3 

2 1 6 1 0 8 

3 0 5 1 1 7 

4 2 11 8 1 22 

5 2 4 1 0 7 

6 3 14 2 1 20 

7 0 1 1 1 3 

8 1 17 4 0 22 

9 1 4 0 1 6 

10 4 22 2 1 29 

11 1 8 0 0 9 

12 0 15 0 0 15 

13 0 2 0 1 3 

14 0 6 0 0 6 

15 2 6 0 0 8 

16 2 9 0 2 13 

17 1 1 0 0 2 

18 0 6 0 1 7 

19 0 1 0 0 1 

20 2 4 0 2 8 

23 0 2 0 0 2 

24 0 2 0 0 2 

26 0 3 0 0 3 

27 0 1 0 0 1 

28 0 1 0 0 1 

30 0 1 0 0 1 

Total 22 159 20 13 214 

Χ
2 

= 78,872; p = 0,451  
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Hours_2 * Rank_recode 

Crosstab 

 

Rank_recode 

Total Supporting staff Employee/ collaborator Manager Other 

Hours_2 0 1 18 2 3 24 

1 0 15 0 1 16 

2 4 34 5 2 45 

3 2 10 2 0 14 

4 3 26 8 5 42 

5 3 15 1 1 20 

6 3 15 0 0 18 

7 0 6 1 0 7 

8 4 7 1 1 13 

9 1 1 0 0 2 

10 0 4 0 0 4 

11 0 1 0 0 1 

12 0 1 0 0 1 

14 0 1 0 0 1 

16 0 1 0 0 1 

18 0 1 0 0 1 

20 1 1 0 0 2 

23 0 1 0 0 1 

24 0 1 0 0 1 

Total 22 159 20 13 214 

Χ
2 

= 39,256; p = 0,934  
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Hours_3 * Rank_recode 

Crosstab 

 

Rank_recode 

Total Supporting staff Employee/ collaborator Manager Other 

Hours_3 0 3 17 1 0 21 

1 5 62 5 5 77 

2 9 42 11 5 67 

3 2 13 2 2 19 

4 1 12 1 1 15 

5 1 5 0 0 6 

6 0 4 0 0 4 

7 1 0 0 0 1 

10 0 2 0 0 2 

16 0 1 0 0 1 

23 0 1 0 0 1 

Total 22 159 20 13 214 

Χ
2 

= 23,871; p = 0,778  
 
Hours_4 * Rank_recode 

Crosstab 

 

Rank_recode 

Total Supporting staff Employee/ collaborator Manager Other 

Hours_4 0 3 17 4 1 25 

1 3 23 1 2 29 

2 5 32 2 1 40 

3 2 13 2 3 20 

4 4 31 3 0 38 

5 1 13 2 0 16 

6 3 10 4 3 20 

7 0 1 0 0 1 

8 1 11 1 1 14 

9 0 1 0 0 1 

10 0 2 0 0 2 

11 0 2 0 1 3 

16 0 1 0 0 1 

20 0 0 1 1 2 

27 0 1 0 0 1 

30 0 1 0 0 1 

Total 22 159 20 13 214 

Χ
2 

= 37,451; p = 0,780  
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Hours_5 * Rank_recode 

Crosstab 

 

Rank_recode 

Total Supporting staff Employee/ collaborator Manager Other 

Hours_5 0 0 13 0 0 13 

1 7 44 2 2 55 

2 8 42 4 5 59 

3 0 14 1 2 17 

4 2 29 5 1 37 

5 2 8 2 1 13 

6 1 5 2 1 9 

8 0 4 2 1 7 

9 0 0 1 0 1 

10 2 0 1 0 3 

Total 22 159 20 13 214 

Χ
2 

= 45,883; p = 0,013  
 
Hours_6 * Rank_recode 

Crosstab 

 

Rank_recode 

Total Supporting staff Employee/ collaborator Manager Other 

Hours_6 0 12 47 1 6 66 

1 6 61 2 3 72 

2 4 31 8 0 43 

3 0 8 1 4 13 

4 0 9 7 0 16 

7 0 0 1 0 1 

10 0 3 0 0 3 

Total 22 159 20 13 214 

Χ
2 

= 70,139; p = 0,000 
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Hours_7 * Rank_recode 

Crosstab 

 

Rank_recode 

Total Supporting staff Employee/ collaborator Manager Other 

Hours_7 0 0 4 0 0 4 

1 5 33 0 2 40 

2 6 37 0 6 49 

3 2 6 0 1 9 

4 2 28 1 2 33 

5 1 9 0 0 10 

6 2 16 3 0 21 

7 1 5 3 0 9 

8 1 10 4 2 17 

9 0 2 0 0 2 

10 1 5 3 0 9 

12 1 4 2 0 7 

16 0 0 1 0 1 

17 0 0 1 0 1 

18 0 0 1 0 1 

20 0 0 1 0 1 

Total 22 159 20 13 214 

Χ
2 

= 83,871; p = 0,000  
 
Hours_8 * Rank_recode 

Crosstab 

 

Rank_recode 

Total Supporting staff Employee/ collaborator Manager Other 

Hours_8 0 4 39 5 2 50 

1 2 27 3 2 34 

2 9 49 7 7 72 

3 2 15 2 0 19 

4 2 18 2 1 23 

5 1 7 1 1 10 

6 0 3 0 0 3 

8 1 0 0 0 1 

10 0 1 0 0 1 

11 1 0 0 0 1 

Total 22 159 20 13 214 

Χ
2 

= 24,393; p = 0,608  
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Appendix 16: Personal advice municipality of Emmen 
Persoonskenmerken 
Iedere respondent heeft zijn eigen kenmerken, welke kunnen bijdragen aan hun werkplek voorkeur. 
Om een beeld te krijgen van de deelnemende werknemers hierbij de belangrijkste kenmerken, zoals 
deze zijn opgenomen in de enquête.  
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Werkplekken 
Verschillende activiteiten generen verschillende behoeften. Deze behoeften kunnen worden vertaald 
naar werkplekkenmerken die in deze behoeften kunnen voorzien. Vanuit het afstudeeronderzoek is 
gebleken dat er duidelijke verschillen zitten tussen activiteiten wanneer gekeken wordt naar welke 
werkplekkenmerken belangrijk worden geacht door werknemers.  
 

In het onderzoek zijn de werkplekken opgebouwd uit zeven kenmerken, ook wel attributen 
genoemd. Deze zeven attributen bestaan ieder uit drie verschillende levels. Iedere werkplek kan 
maar een van de drie levels van ieder attribuut hebben en deze bepalen hoe geschikt een werkplek 
voor een activiteit wordt geacht. Ieder attribuut level heeft een bepaalde invloed op de perceptie 
van een werkplek en kan zowel positief als negatief zijn. Daarnaast is er een verschil tussen de levels 
en of ze al dan niet een significante invloed hebben op de werkplek voorkeur. Wanneer een bepaald 
attribuut level geen significante invloed heeft op de voorkeur kan deze zo goed als worden 
genegeerd.  
 

Het onderzoek toonde ook aan dat er segmenten zijn te ontdekken in de werknemers. Een segment 
is een groep personen die een vergelijkbare voorkeur vertonen. Hierbij bestaat één segment uit de 
groep werknemers die over het algemeen wel een keuze maken voor één van de beschikbare 
werkplekken. Groep twee daarentegen bestaat uit werknemers die erg specifieke eisen hebben 
omtrent hun werkplek en daarom liever wachten tot een meer geschiktere werkplek vrij komt. 
Echter dit is de uitkomst van een onderzoek gebaseerd op hypothetische scenario’s, in de werkelijk 
zullen werknemers vaak wel een keuze maken voor een werkplek omdat ze anders gehinderd zullen 
worden in hun werk. Wellicht kiezen ze ervoor om eerst een andere activiteit uit te voeren, tot dat 
een geschikte werkplek voor de origineel geplande activiteit vrijkomt.  
 

Voor iedere activiteit die opgenomen is in het onderzoek is de meest geschikte werkplek gecreëerd.  
 

Toelichting werkplekfiguren 
Een figuur begint met een plaatje met daarop de mate van geslotenheid (gesloten, semi-gesloten of 
open), het meubilair (bureau of bank), en het uitzicht (beperkt of goed uitzicht). Deze attributen 
tonen nagenoeg altijd significantie en zijn dus altijd belangrijk voor de werkplek voorkeur van een 
werknemer.  
 

De overige vier attributen worden weergegeven in woorden.  
- Dik gedrukt:  attribuutlevels welke een direct positief effect hebben 
op de werkplek voorkeur.  
- Kleine letters: Attribuut kent een negatief level, waarbij de positieve 
worden gegeven voor de  
  goede werkplek, of een attribuut toont wel significantie maar alleen 
voor de test waarbij geen 
  rekening wordt gehouden met segmenten.  
- N.v.t.: attribuut heeft geen enkele invloed op de werkplek voorkeur. 
 

Individueel gefocust werk 
Nadruk ligt hierbij op focus en dus concentratie. Het gaat hierbij 
bijvoorbeeld om lezen of het schrijven van rapporten.  
 

Deze activiteit vereist een gesloten of semi-gesloten werkplek met een 
hoge auditieve privacy en concentratie mogelijkheid. Goed uitzicht en 
kleuren worden als afleidend beschouwd, dus een beperkt uitzicht en 
grijs of wit tinten of zachte kleuren zijn vereist. Harde kleuren hebben 
een sterk negatief effect op de werkplek voorkeur. Deze activiteit kent 
geen segmenten.  
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Individueel niet-gefocust werk 
Voor dit type werk is focus en dus concentratie minder van belang. Het 
gaat hierbij bijvoorbeeld om het uitspreiden van papieren.  
 

Deze activiteit toont minder eisen omtrent de werkplek. Enige 
attributen die van belang zijn, zijn mate van geslotenheid, type 
meubilair en uitzicht. Een open ruimte met een bureau en goed 
uitzicht vormen hierbij de beste optie. Een groot werkblad heeft ook 
de voorkeur, wellicht afhankelijk van de specifieke activiteit en de 
benodigde materialen hiervoor.  
 
 
 
 
 
 
 
 
 
 

Telefoon en skype gesprekken 
Een dergelijke activiteit zal vooral auditieve privacy vereisen, 
afhankelijk van de vertrouwelijkheid van het gesprek kan de mate 
hiervan verschillen.  
 

Telefoon gesprekken vereisen een gesloten ruimte met een hoge mate 
van privacy en concentratie, een bureau en een goed uitzicht. De mate 
van concentratie is afhankelijk van de aard van het gesprek en ook een 
medium level kan voldoen aan de eisen. Werkblad grootte en 
uitstraling hebben geen invloed op de geschiktheid van een werkplek.  
 

Samenwerken 
Het gaat hier niet om vergaderingen of continu overleg, maar richt zich 
op samenwerkingsprojecten waar werknemers aan hun eigen werk 
zitten maar waarbij sporadisch overleg en dus een locatie dicht bij 
elkaar wel vereist is.  
 

De beste werkplek voor deze activiteit is afhankelijk van het soort werk 
dat wordt verricht. Vooral mate van concentratie en auditieve privacy 
worden hierdoor beïnvloed. Algemeen gezien is een open ruimte met 
een bureau met een groot werkblad en een goed uitzicht gewenst. Een 
lage auditieve privacy heeft een negatief effect op de werkplek 
voorkeur, dus een medium of hoog level is gewenst. Gemiddeld wordt 
een medium concentratie level vereist, maar hoe sterk deze invloed is 
wordt beïnvloed door het segment.  
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Informele gesprekken 
Het kan hierbij gaan om korte niet-vertrouwelijke gesprekken of 
spontane kennisuitwisseling tussen twee of een klein aantal collega’s.  
 

Een geschikte werkplek hiervoor bestaat uit een bank setting met een 
groot werkblad, in de open ruimte, en met een goed uitzicht naar 
buiten. Negatieve invloeden komen van een laag level van auditieve 
privacy en geen kleuren (grijs of wit) in de ruimte.  
 

Sommige werknemers echter prefereren voor deze activiteit nog 
steeds een bureau, wellicht omdat een dergelijk gesprek dan 
gecombineerd kan worden met andere werkzaamheden.  
 
 
 
 
 
 
 
 

Vertrouwelijke gesprekken 
Deze activiteit omvat vertrouwelijke besprekingen tussen twee of een 
klein aantal personen.  
 

Deze activiteit vereist een hoge mate van auditieve privacy en 
concentratie en vraagt daarbij om een gesloten ruimte. Een bureau is 
daarbij ook zeker vereist, liefst met een groot werkoppervlak. 
Uitstraling en uitzicht naar buiten vertonen geen invloed.  
 
 
 
 
 
Standaard werkplek attribuut levels 
Ongeacht het soort activiteit zijn sommige werkplek attribuut levels altijd of nooit gewenst. Het gaat 
hier vooral om een bar setting. Deze komt al weinig voor, maar biedt niet vaak een geschikte 
werkplek. Daarnaast wordt een werkplek zonder enig uitzicht altijd als negatief ervaren. Hoewel in 
sommige gevallen goed uitzicht als afleidend kan worden ervaren willen mensen toch altijd wel een 
connectie met buiten kunnen ervaren. Een klein bureau is ook in bijna alle gevallen ongewenst, 
wellicht omdat dit zich vertaald in krappe werkplekken waarbij collega’s dicht op elkaar zitten.  
 

Rekenmodel: werkplek voorkeur 
Het onderzoek heeft tot interessante en nuttige inzichten geleidt. De conclusies van dit onderzoek 
zijn werkt in een rekenmodel.  Hierin zijn alle attributen meegenomen, ongeacht of zij een significant 
effect vertonen. Per keer kunnen twee werkplekken worden gecreëerd en vergeleken met elkaar, 
inclusief een non-optie. Het model berekend de waarschijnlijkheid dat iedere optie wordt gekozen. 
Door de attribuutlevels te manipuleren kan dit percentage worden aangepast en kan de best 
mogelijke werkplek worden gecreëerd. Door de modellen van de verschillende activiteiten te 
vergelijken met dezelfde werkplekken kunnen ook werkplekken worden gecreëerd die geschikt zijn 
voor meerdere activiteiten.   


