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Summary 
 

1. Introduction 

1.1. Problem definition  

Real estate of universities ought to support innovations and performance (Den Heijer, 2007; 2012). Allen and 

Henn (2007) stated that people have to communicate and share knowledge for effective innovation. Due to the 

developments of IT, it is nowadays possible to work from home as well. This working from home is part of the 

New Ways of Working (NWW). However, when people work at home, unplanned FTF interactions between 

colleagues will not occur. One of the most important functions of the office is to stimulate face-to-face (FTF) 

interactions and collaboration, and not only the facilitation of a workplace. An important aspect of the NWW, 

is the flexible seating concept (Van der Meer and Van ‘t Spijker, 2010). Employees of organizations that use the 

flexible seating concept do not have their own assigned workplace; instead, they choose a desk where they 

want to sit and work at the office. This new way of working, with flexible seating, often implies an open office 

environment in contrast to cellular offices, or a combination of these concepts (Jasperse, 2013; Hua, 2007).  

Much research about the impact of open offices versus cellular offices on interaction and communication 

within these offices has been done, but not in combination with the flexible seating concept. The flexible 

seating concept related to communication has been studied before, but to the best of my knowledge, the 

separate effects of the combination of the office type and the flexible seating concept was not researched. 

Consequently, the effect of the office type, or the flexible seating concept, or the combination of those two 

variables was studied. To illustrate, e.g. Blok, Groenesteijn, Schelvis and Vink (2012) studied the shift from a 

traditional building (assigned seating and cellular offices) to a more open building with flexible seating. The 

patterns of FTF interactions in the building changed, but it is not known if this is affected by the workplace 

concept or affected by the office type. Van der Voordt (2003) and Haslam, Millward, and Postmes (2007) 

stated that the communication at flexible seating did not change, only more FTF interactions with more 

different employees occur. Therefore, it is expected that people at flexible seating have more interactions with 

colleagues outside their own team, and less FTF interactions with their own team members. The number of FTF 

interactions and the total duration of interactions has been studied by e.g. Boutellier, Naef, Schreiber & Ullman 

(2008), but it is not known what the content of the interactions is. E.g. do creative FTF interactions occur at the 

coffee machine?  

The majority of previous studies was conducted in office buildings, but not in university buildings. The impact 

of the office type and the workplace concept on FTF interactions in this latter type of real estate remains 

unclear. Next to the office type and the workplace concept, the personal characteristics of the employees are 

expected to have an impact on the FTF interactions too, but have not been studied before, to the best of my 

knowledge. For example, the job functions at universities contain very different tasks, and therefore the 

people with different job functions have different communication patterns (VSNU, 2015; Van Akkeren, 2009). 

The personal characteristics can have a moderating effect on the relation of the workplace concept and office 

type and the FTF interactions. 

1.2 Research question 

In this study, the following research question is addressed:  

How are FTF interactions in university buildings influenced by the office type, the workplace concept, and the 

personal characteristics of employees?  
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Figure 1: Conceptual model of the studied relations and sets of variables 

In order to answer this main research question, several sub questions will be examined in this thesis:  
1) Which interactions can be distinguished in university buildings and how do they come into existence? 

2) Which personal characteristics have an impact on FTF interactions in university buildings? 

3) What are the differences between the different office types, and what are the differences between 
the workplace concepts?  

4) What are the characteristics of the FTF interactions in university buildings and which characteristics 
have a relation with each other?  

5) What are the effects of the office type and workplace concept, and the personal characteristics on the 
number of FTF interactions?  

6) What are the effects of the office type and workplace concept, and the personal characteristics on the 
total duration of FTF interactions?  

7) What are the effects of the office type and workplace concept, and the personal characteristics on the 
content of FTF interactions and the team relatedness of FTF interactions? 

 
This results in the conceptual model of figure 1. 

 
 

1.3 Objective 

In this research, the characteristics and the content of the FTF interactions are related to the location of the 

interaction. For example, it might be that the interactions at the coffee corner are more informal than at the 

workplaces. Oseland (2013) and Slijkhuis (2012) have studied the influence of personal characteristics of 

employees on the satisfaction and preferences of the NWW. However, the impact of the personal 

characteristics, office type and workplace concept on FTF interactions seems to be a gap in scientific literature. 

This study explores how employees make use of the building and the workplace concept, and how this 

influences the number, duration and content of FTF interactions. To stimulate innovations, FTF interactions are 

a requirement for success. It is well-known that open offices are expected to stimulate interactions, but where 

the interactions exactly take place and what is shared at those locations in conversations remains unclear.  

1.4 Literature 

Some researchers (Allen, 1977; Pile, 1978; Davis, 1984; Kupritz, 2003; Brand & Smith, 2005) claim that an open 

office type increases the number of FTF interactions among employees. In contrast, for example Sundstrom, 

Burt and Kamp (1980), and Smith-Jackson and Klein (2009) report the opposite or no significant impact of the 

office type on the number of FTF interactions. Overall, most researchers claim that an open office increases the 

number of FTF interactions. According to Hua (2007), two different explanations can be given to declare the 

discrepancies between the studies of the office type in relation with the number of FTF interactions. First, open 

offices are expected to enhance the quality of social interactions. Open offices aim to stimulate interactions, 

because people see and hear each other. On the other hand, the open office can have a negative impact on the 

number of FTF interactions, because the privacy in open offices decreases. Besides, Parkin, Pinder, Baguley, 

and Allenby (2011) claim that employees sometimes have the feeling that they disturb other colleagues, when 

 

Office type and workplace 
concept 

 

 

 

Personal characteristics 

 

 

FTF 
Interactions 
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they speak to people around them in open offices. They studied academic employees who shifted from cellular 

offices to more open offices by means of post-occupancy questionnaire surveys.  

E.g. Van der Voordt (2003) and Haslam, Millward, and Postmes (2007) studied the flexible seating concept by 

means of questionnaires. Haslam et al. (2007) stated that employees at assigned seating have overall more FTF 

interactions, because employees at flexible desks have limited opportunities for FTF interaction with team 

members. Employees at flexible seating have more electronic communication than FTF communication. Van 

der Voordt (2003) concludes that the effect of flexible seating on interaction is mixed. It appears that the 

contact with more different colleagues rises, since the employees have the opportunity to establish new 

contacts. Blok et al. (2012) studied the shift from cellular offices with assigned seating to more open offices 

and flexible seating. In their study, employees filled in a form five times per day for two weeks, what they were 

doing and at which location. Besides, the employees filled in a questionnaire before and after the move to the 

new office. They did not find a decline in FTF interactions, but the knowledge sharing FTF interactions did 

decrease. Boutelier et al. (2008) found that in semi-open offices with the flexible seating concept the overall 

duration was lower than in cell offices, but the number of FTF interactions was higher. Of these interactions 

40% occurred at the workplace, 35% in meeting rooms, only 5% was registered at the coffee area.  

2. Method 

2.1 Variables 

The aim of this research is to get insight in how many FTF interactions take place, where these interactions 

take place and what kind of  FTF interactions take place in university buildings. The goal is to examine the 

impact of the office type and workplace concept, and the personal characteristics on FTF interactions. For that 

reason, the three sets of variables of the conceptual model are distinguished in several sub variables. All these 

sub variables are presented in the extended conceptual model in figure 2.  

FTF interactions 
Seven characteristics of the FTF interactions are distinguished which are important for this research: routine 

versus non-routine, work relatedness, intention, team relatedness, content (social interactions, knowledge 

sharing, coordinated work activities, creative development), duration of the message, day of the week, and 

starting-time.  

Office type & workplace concept  
The workplace concept is in this research distinguished in flexible seating and assigned seating. The flexible 

seating concept implies that employees can choose every workplace at any time (if not occupied by a 

colleague). The classification of the office type is based on the number of persons per room, as in the 

classification of Bodin Danielsson (2010). This consists of: cellular office (1 person), shared room (2 – 3 

persons), semi-open office (4 – 8 persons), and open office (more than 8 persons). 

Personal characteristics  
According to the literature study, the next personal characteristics are distinguished: age, gender, social 

contact and the need for social contact (i.e. household composition, frequency of meeting friends, frequency 

of visiting a club, the importance of contacts at work, and the satisfaction with the contacts outside work), 

contract type (permanent or temporary), employment location, duration of employment, and job function. 
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2.2 Studied relations 

The answer to the last four research sub questions will be based on a quantitative research. The relations 

between the characteristics of the FTF interactions will be analyzed for sub question four. To study unplanned 

interactions in university buildings, the intention related to the time of the day, total duration and the content 

will be studied. Besides, to get insight what kind of FTF interactions at certain location occur, the location is 

studied in this research regarding e.g. the content, the total duration and the intention of the FTF interactions. 

 

Personal characteristics 
 

 

 

FTF interactions 
 

 

Office type and workplace 
concept 

 

Number 

Location 

Work relatedness 

Routine versus non-routine 

Planned, intended or 

impromptu 

Team relatedness 

Content: 
- Social interaction 
- Knowledge sharing 
- Coordinated work 

activities 

- Creative development 

Total duration 

Time of the day 

Day of the week 

Workplace concept: 
- Flexible seating  
- Assigned seating 

 

Office type: 
- Cellular office 
- Shared room office 
- Semi-open office 
- Open office 

 

Age 

Gender 

Social contacts and the 

need for it 

Contract type 

Employment location 

Duration of employment 

Job function 

Figure 2: Extended conceptual model of the studied relations and sets of variables and their sub variables 
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Sub questions 5 and 6 will explain the impact of the personal characteristics, the office type and the workplace 

concept on the number of FTF interactions and the total duration of FTF interactions. Finally, to which extent 

the independent variables have an effect on the content and the team relatedness of the FTF interactions is 

studied.  

2.3 Data collection instrument  

To provide data on all three sets of variables, the data collection consists of a two-day FTF interaction diary to 

collect detailed information about the number and characteristics of the FTF interactions of the respondents. 

By means of a questionnaire the characteristics of the employees, the office type, and the workplace concept 

are gathered. Four university buildings of the TU in Eindhoven and Delft are researched to get insight in 

different office types and workplace concepts in university buildings. Three buildings at the university of 

technology in Eindhoven (Helix, Vertigo, and Flux) use the assigned seating concept, and the building ‘BK City’ 

in Delft uses the flexible seating concept. Participants were asked face-to-face at their office if they wanted to 

fill in the diary for two days. The employees in the buildings Helix and Flux were approached in the week of 15 

June 2015. Vertigo and BK City were visited in the week of 29 June 2015.  

2.4 Sample characteristics 

In total 148 people returned their diary. Out of those 148, 142 dairies were useful. Therefore the sample in this 

research is N= 142. The participants registered 2113 FTF interactions in their diaries. Of the 142 participants, 33 

respondents work in Delft at the flexible seating concept, and 109 participants work in one of the three 

buildings in Eindhoven that work with assigned seating. Unfortunately, the sample of employees at flexible 

seating is small. By generalizing the results, this must be taken into consideration. Every type of office is 

represented in the sample. The smallest number is the semi-open office with 21 persons. 53 persons work in 

an open office, which is the largest group. In total 2113 FTF interactions were registered in the four buildings. 

The mean number of FTF interactions per person per day is 7.5. The mean duration of FTF interactions for one 

person for one day is 143 minutes with a standard deviation of 84 minutes. The duration of unplanned FTF 

interactions, without the planned meeting, is 67 minutes. The majority of the interactions occurred at the 

workplace: 57% of the total number. The pantry or coffee machine accounts for only 10% of the FTF 

interactions, the hallway 8%, and the meeting room for 10%. 

3. Results 

With several statistical analyses the relations between the independent and the FTF interactions are studied. 

First the characteristics of the FTF interactions are described, than the number and the total duration of FTF 

interactions is discussed. Lastly, the results about the content and the team relatedness of the FTF interactions  

are presented. 

3.1 Relations between the characteristics of FTF interactions 

In total, 47% of the interactions were impromptu (unplanned and unintended), 32% were intended, and 19% 

were planned. In approximately half of the interactions knowledge was shared, and 38% were social 

interactions. 38% of the impromptu FTF interactions were registered as knowledge sharing interactions, but 

the majority of the impromptu interactions were social interactions. The pantry or coffee machine and the 

meeting rooms show the largest contrast regarding the content of the interactions. 86% of the interactions at 

the pantry or coffee machine are social interactions, while in only 26% of the FTF interactions knowledge is 

shared at this location. The duration of FTF interactions differs for each location. The shortest interactions are 

at the hallway (average 7.7 minutes), where 74% was impromptu. The planned interactions at meeting rooms 

lasted 58 minutes on average. 
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3.2 Number of FTF interactions  

A linear multiple regression is used to analyze how well a set of variables is able to predict a particular 

outcome, and whether a particular variable is still able to predict an outcome when the effects of other 

variables are controlled. The multiple regression consists of dichotomous or continuous variables. The job 

function was split into the categories ‘scientific employee’, ‘researcher, teacher, and staff’, ‘PhD student’, and 

‘secretary’. The results of the multiple regression are schematic shown in figure 3. The total variance of the 

number of FTF interactions is explained for 26.7% (Adjusted R
2
= .267) by four personal characteristics, the 

office type, and two moderating effects. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The mean of the significant variables are presented in table 4. Researchers, teachers and staff, and secretaries 

had more FTF interactions than PhD students and scientific employees during the day. Besides, employees with 

a permanent contract and employees who meet their friends more often, had more FTF interactions per day. 

Secretaries in shared cellular offices had more FTF interactions, than other functions in shared cellular offices. 

If the employees meet friends more often, than they have an extra high number of FTF interactions per day, 

when they work in shared cellular offices. This combination also has a positive effect on each other.  

This research found that employees in shared cellular offices had significantly more interactions, than 

employees in the other three office types. According to a linear multiple regression, the other office types had 

no individual effect on the number of FTF interactions. The differences between the different office types on 

the average number of FTF interactions per day (figure 3) are explained by the personal characteristics of the 

employees in the office. The employees in shared cellular offices had 8.8 FTF interactions per day. This larger 

number of interactions can be caused by the fact that employees did not have to be afraid to disturb other 

colleagues, and have the possibility to have confidential conversations (Hua, 2007). Figure 3 shows the 

Figure 3: The significant relations (with the standardized beta coefficients and the significance levels) on the number of FTF 
interactions  

Workplace concept 

Office type:  
Shared cellular office 

Age 

Gender 

Frequency of meeting friends 

Permanent contract 

Employment location 

Duration of employment 

Job function:  
Researcher, teacher and staff 

[Shared cellular * Secretary] 

Job function:  
Secretary  

[Shared cellular * Frequency 

of meeting friends] 

Number of FTF interaction per 

day 
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schematic relations of the significant independent variables on the number of FTF interactions. Besides, the 

standardized beta coefficients are presented for the continuous and dichotomous variables. 

Number and total duration of the FTF interactions (N= 142) 

 Number per day Total duration (minutes) 

Mean St. Dev. Mean St. Dev. 

Job function   

Professor (HGL) 8.0 3.7 334 107 

Associate Professor (UHD) 7.3 3.1 165 84 

Assistant Professor (UD) 6.3 2.2 219 57 

University Teacher (OWP) 9.1 3.1 143 54 

University Researcher (OWP) 9.4 4.1 183 109 

PhD Student 6.7 4.0 109 53 

Staff / Support (OBP) 9.4 4.7 180 104 

Secretary 10.3 5.0 103 54 

Office type   

Cellular office 6.5 3.0 

 

Shared cellular office 8.8 4.7 

Semi-open office 7.5 5.0 

Open office 7.2 3.3 

Frequency of meeting friends   

1 – 2 times per month 6.9 3.0 

3 times per month 7.8 5.2 

4 times per month 7.0 4.1 

5 times per month 7.2 3,5 

> 5 times per month 8.7 4.1 

Contract type   

Temporary contract 117 62 

Permanent contract 178 98 

Total  7.6 4.1 144 84 

 

 

3.3 Total duration of FTF interactions  

Next to the number of FTF interactions, the total duration spent on FTF interactions per day was analyzed. Only 

the job function had an impact on the total duration of FTF interactions. The mean durations per job function 

are shown in table 4, and the results of the multiple regression is presented in figure  5. The total variance of 

the total duration spent on FTF interactions is explained for 31.1% by the job functions. The office type and the 

workplace concept did not have a significant effect on the total duration. Scientific employees spent more time 

on FTF interactions than researchers, teachers and staff. The job function ‘researcher, teacher and staff’ was 

held as constant term in the linear multiple regression. The secretaries and the PhD students spent less time on 

FTF interactions. No moderating effect was found. The schematic relation of the job function on the total 

duration spent on FTF interactions is presented in figure 5.  

 

 

 

 

 

 

 

Table 4: All means of the significant variables related to the number of FTF interactions per day and the total 
duration on FTF interactions per day 
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β= -.221, p= .007  
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3.4 Team relatedness and the content of FTF interactions  

Haslam et al. (2007) and Van der Voordt (2003) stated that employees at flexible seating have more FTF 

interactions with members outside their team. This research found no significant relations between the 

workplace concept, the office type, and the main personal characteristics on the share of interactions with 

employees outside their team. This is visualized in figure 6.  

  

 

The workplace concept, the office type, the job function and the age had an impact on the content variables 

(social interactions, knowledge sharing, coordinated work activities, creative development). Employees in open 

offices had the largest share of social interactions (46%), in contrast to 30% in cellular offices. The share of 

knowledge sharing interactions was the largest in cellular offices (53%), and in open office only 41%. 

Employees had in shared cellular offices the lowest share of coordinated work activities, and the smallest share 

of creative development. Employees in cellular offices and open offices had the most creative development 

interactions, both 14% of the total number of FTF interactions. Besides, employees in flexible offices had a 

Figure 6: The significant relations on the content and team relatedness of the FTF interactions  

Office type 

Total duration  

Job function:  
Scientific employee 

Job function:  
Secretary  

Age 

Gender 

Frequency of meeting friends 

Permanent contract 

Employment location 

Duration of employment 

Job function:  
PhD student  

Moderating effect 

Figure 5: The significant relations (with the standardized beta coefficients and the significance levels) on the total duration  of FTF 
interactions  

Team relatedness 

Content 

Workplace concept 
 

Office type 

Age 

Gender 

Job function 



   Summary | pg. 12 
 

larger share of creative development and coordinated work activities. The scientific employees had the most 

knowledge sharing activities (58%), in comparison with the other functions (41%). PhD students had a small 

share of knowledge sharing interaction, but many social interactions. The number of creative development 

interactions did not differ significant. Finally, employees younger than 40 years old had more social 

interactions and fewer knowledge sharing FTF interactions than employees older than 40 years. 

4. Discussion and recommendations 

The main aim of this study was to get insight in FTF interactions in university buildings and in the effect of the 

office type, the workplace concept, and the personal characteristics on these interactions. Not all relations that 

were found were in line with the findings of the previous literature. As stated in the introduction, the personal 

characteristics were not researched before in relation to FTF interactions in university buildings. The impact of 

the personal characteristics was greater than the impact of the office type and the workplace concept on the 

number of FTF interaction. The total duration of FTF interactions was only explained by the personal 

characteristic, namely the job function. No other variable had a significant impact. By designing university 

buildings as well as office buildings, the personal characteristics of employees of the organization for which the 

building is designed are important. If FTF interactions have to be stimulated, then the employees should work 

at shared cellular offices. By designing university buildings, the design of the workplace must be taken into 

account to stimulate unplanned FTF interactions. Employees sit for 85% of their time (Brill, 2001) at their 

workplace and the majority of the FTF interactions occur at the workplace. Standing up and moving around 

creates unplanned interactions. The design of the workplace should encourage this movement. Employees 

have to be visible at their workplace and when they leave their workplace, the sight of employees along the 

route should be stimulating unplanned FTF interactions. 

When the main objective of a facility manager is stimulating interactions, then the flexible seating concept 

does not have to be introduced in the organization regarding the results of this research. Another aim of 

flexible seating can be the increased communication with more different people, people outside their own 

team. This increase is not found either. Consequently, the main objective to implement the flexible seating 

concept must not be the increase of communication overall, and the increase of communication with more 

different people. The employees in this research, who use the flexible seating concept, took often the same 

workplace every day, and they did not switch during the day. For that reason, the implementation of the 

flexible seating concept in the organization is studied in this research, but the intended use of the concept is 

only studied partly. This could also be the reason for the fact that the share of FTF interactions with colleagues 

outside their team was not higher at flexible seating, as was expected as stated in Van der Voordt (2003) and 

Haslam et al. (2007). This distinction is interesting to make in further research to generalize the results and to 

investigate the influence of only implementing the flexible seating concept versus making actual use of the 

concept. 

Previous research about the office type and workplace concept was done by means of different data collection 

methods. In total, roughly four different methods can be described: diaries (e.g. Appel-Meulenbroek, 2014), 

questionnaires (e.g. Kim & De Dear, 2013; Maher & Von Hippel, 2005), observations (e.g. Hartjes & De Wit, 

2006; Boutellier et al, 2008; Becker & Sims, 2001), and measuring instruments / counting instruments (e.g. 

Brown et al., 2014). These methods had an impact on the results regarding the FTF interactions. This can 

explain the difference between the previous research, which state that the number of interactions increases in 

open offices, and this research.  

Much previous research about open offices and cellular offices, and assigned seating and flexible seating has 

been done. However, to the best of my knowledge, those studies only researched the office type or the 

workplace concept, or studied the combination of those two (e.g. Brill, 2001; Brennan et al., 2002). For 

example, Blok et al. (2012) studied the shift from a traditional building (assigned and cellular) to a more open 

building with flexible seating. In this research, the separate effects and the moderating effect of the two 
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variables are researched. However, this research is based on four buildings, whereas only one building 

implemented the flexible seating concept. To generalize the results, a large sample of buildings should be 

investigated. In that case, more clear and predictable relations may be found. 
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1 Introduction 

 
 

Work has recently changed because of the transition from an industrial economy to a knowledge-based 

economy. Production work and routine work have generally been automated (Greene & Myerson, 2011). In 

addition, the supply of products and services has increased substantially, partly due to globalization. This 

means that products and services are available from all over the world, because countries and their citizens 

become increasingly interdependent (Fischer, 2003). Therefore, the competition between companies has 

increased enormously. Moreover, technology experiences fast developments, since routine work has been 

automated. Employees who first did routine work or production work, are nowadays available to focus on new 

products and services. The globalization and the fast technological developments create a high degree of 

exposure to competition for companies (McKingsey, 2012). For these reasons, companies have to be 

innovative. The products or services have to be distinctive from products or services of other companies. 

Organizations which focus on growth and performance have to be innovative and distinctive. The continuous 

development of new products, services, knowledge and concepts is required (De Been & Maarleveld, 2011; 

Matthews & Manley, 2009). Organizations which focus on those innovations and knowledge are, among 

others, universities. The real estate of universities aim to support those innovations and performance (Den 

Heijer, 2007; 2012). University buildings consist of rooms for lectures and education, office spaces for research 

and the supportive/staff departments, and universities can comprise laboratory spaces (Van Akkeren, 2009). 

These laboratories are primarily at universities of technology.  

Knowledge workers tend to come up with new ideas to support innovation and performance (Bijl, 2009; 

McKingsey, 2012). For successful innovation, employees have to talk and share knowledge with each other. 

Due to the developments of ICT, such as the telephone and the personal computer, it is nowadays possible to 

work from home as well. Twenty-five years ago, some researchers even predicted that office buildings would 

disappear from our environment and still a few researchers share this vision (Van Meel & Vos, 2001; Intuit, 

2010). However, even more researchers and practitioners disagree on this statement (Lindsay, Magnolfi & 

Waber, 2014; Bijl, 2009; Appel-Meulenbroek, 2014; Greene & Myerson, 2011; Allen & Henn, 2007). Office 

buildings and university buildings will have several functions now and in the future. One of the most important 

functions is to stimulate face-to-face (FTF) interactions and collaboration (Boutellier, Naef, Schreiber, and 

Ullman, 2008; Greene & Myerson, 2011; Allen & Henn, 2007). Interactions among employees could take place 

at home as well, by means of ICT (e.g. telephone, email and conference call). However, unplanned FTF 

interactions between colleagues will not occur when people work at home. Employees should speak to each 

other face-to-face, having the possibility to shake hands, and to build a relationship and a network (Center for 

People and Buildings, 2011; 2013; Lindsay et al., 2014; Brown, Efstratiou, Leontiadis, Quercia, Mascolo, Scott & 

Key, 2014). As Becker and Sims (2001) confirmed from an employee’s perspective (p. 5):  

‘Most research shows that few people want to work at home full time, five days a week. They want to come in 

to the office at least several times a week, not because it has specialized equipment or they have insufficient 

space at home, but because they miss the camaraderie and social interaction at the office. They miss the 

opportunities for tacit learning, and for mentoring; the opportunities to get clear direction about the projects 

they are working on, and timely feedback about the progress they are making. They miss the energy that 

motivates them, and makes work tolerable, if not fun and exciting.’ 

For these reasons, Lindsay et al. (2014) reported that Yahoo has forbidden her employees to work from home 

to stimulate those FTF interactions between colleagues. According to research of Appel-Meulenbroek (2014), 

employees in the research & development building of Océ spent 45 minutes of their day in unplanned 

meetings with colleagues which would not occur at home.  

 Background and motivation  1.1
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The upcoming fact that people can work from home is part of the ‘New Ways of Working’ (NWW) concept. As 

mentioned in Blok, Groenesteijn, Schelvis and Vink (2012), the NWW implies that employees have more self-

control and freedom by introducing flexible work arrangements. The manager does not control employees on 

their presence in the office, but the manager is result-oriented. This means that employees are not forced to 

come to the office, but the work must be finished in time. Van der Meer and Van ‘t Spijker (2010) report as 

most important aspect that employees can work place independent and time independent. Due to the NWW 

the workplace concept changes, which means employees do not have their own workplace; instead, it is 

possible to work at flexible seating. This new way of working, with flexible seating, often implies an open office 

in contrast to cellular or enclosed offices, or a combination of these concepts (Jasperse, 2013; Liebregts, 2013; 

Hua, 2007). A combination of an open office and a cellular office is called a semi-open office (Bodin Danielsson, 

2010). Much research about the influence of an open office versus a cellular office on interaction and 

communication within these offices has been done, but not in combination with flexible seating. Some 

researchers (Allen, 1977; Pile, 1978; Davis, 1984; Kupritz, 2003; Brand & Smith, 2005) claim that an open office 

type increases the number of FTF interactions among employees. In contrast, for example Sundstrom, Burt and 

Kamp (1980) and Smith-Jackson and Klein (2009) report the opposite or no significant impact of office type on 

the number of FTF interactions. Regarding the flexible seating concept, Haslam, Millward, and Postmes (2007) 

stated that the number of FTF interaction did not increase of decrease. However, the number of FTF 

interactions with colleagues outside of their team did rise. Therefore, the team relatedness is an important 

variable by researching the workplace concept.  

Little is known about the separate effects of the office types and workplace concepts, when the combination of 

both are implemented. Previous research studied either the impact of workplace concepts or the impact of 

offices types. In this thesis, the impact of the workplace concept and office type on FTF interactions is studied. 

The building is not researched as an undivided whole, but separate rooms are investigated where the 

employees work. These employees work in a certain office type and a with certain workplace concept (flexible 

seating or assigned seating). The majority of the research is done in office buildings and not in university 

buildings in particular. Little is known about FTF interactions in university buildings. However, mostly these two 

different types of buildings show many similarities (Den Heijer, 2012): both offices and university buildings 

consist of desk workplaces with formal and informal meeting places. However as mentioned before, 

universities have additional spaces, such as lecture rooms and project rooms, for example.  

Not only the office type and workplace concept are likely to have an effect on the FTF interactions in offices or 

university buildings. Personal characteristics of employees also affect FTF interactions (Appel-Meulenbroek, 

2014; Oseland, 2013). Personal characteristics affect FTF interactions directly and these characteristics may 

also influence the relation between the office type and workplace concept, on the FTF interactions. To get a 

view on how many, where and what kind of FTF interactions take place in university buildings, this research 

investigates the characteristics of FTF interactions, and the effect of the two sets of variables: the office type 

and workplace concept, and the personal characteristics of the employee, on the number, duration and 

content of FTF interactions. 

In this study, the following research question is addressed: 

How are FTF interactions in university buildings influenced by the office type, the workplace concept, and the 

personal characteristics of employees? 

In order to answer this main research question, several sub questions will be examined in this thesis:  

1) Which interactions can be distinguished in university buildings and how do they come into existence? 
2) Which personal characteristics have an impact on FTF interactions in university buildings?  

 Research question 1.2
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3) What are the differences between the different office types, and what are the differences between 
the workplace concepts? 

4) What are the characteristics of the FTF interactions in university buildings and which characteristics 
have a relation with each other? 

5) What are the effects of the office type and workplace concept, and the personal characteristics on the 
number of FTF interactions? 

6) What are the effects of the office type and workplace concept, and the personal characteristics on the 
total duration of FTF interactions? 

7) What are the effects of the office type and workplace concept, and the personal characteristics on the 
content of FTF interactions and the team relatedness of FTF interactions?  
 

Figure 1.2.1 shows the conceptual model of the main research question. Besides, it gives a visual 
representation of the six research sub questions (Q1 – Q6) that are addressed in this thesis.  

 
 

Authors of recent studies proposed that different aspects of the layout have an impact on the number of FTF 

interactions in office buildings and university buildings (e.g. Appel-Meulenbroek, 2014; Toker & Gray, 2008; 

Brown et al., 2014). Further, the difference between flexible seating and assigned seating on the number of 

interactions has been researched by e.g. Haslam, Millward and Postmes (2007) and Van der Voordt (2003). 

However, the difference between the workplace concepts is difficult to study, because when a company 

implements the flexible seating concept, usually the layout of the building also changes from a cellular office to 

an open office. Although research has been done on the layout and the workplace concepts, to the best of my 

knowledge, no research has been done on the separate effects of these two. Besides, the majority of the 

studies (e.g. Haslam et al., 2007; Van der Voordt, 2003) studied the number of the interactions but not the 

location and the content of the FTF interactions. In this research, the characteristics and the content of the FTF 

interactions are related to the location of the interaction. For example, it might be that the interactions at the 

coffee corner are more informal than at the workplaces. Oseland (2013) and Slijkhuis (2012) have studied the 

influence of personal characteristics of employees on the satisfaction and preferences of the NWW. However, 

the impact of the personal characteristics, office type and workplace concept on FTF interactions seems to be a 

gap in scientific literature. This study explores how employees make use of the building and the workplace, and 

how this influence the number, duration and content of FTF interactions. 

For architects, housing consultants, and companies, it is important to know the effect of different office types 

and workplace concepts on the FTF interactions, as e.g. Toker and Gray (2008) stated that FTF consultations 

constitute a significant information resource for the innovation process. Universities buildings should be 

designed to have an innovative character. To stimulate innovations, FTF interactions are a requirement for 

success. It is well-known that open offices stimulate interactions, but where the interactions exactly take place 

and what is shared at those locations in conversations remains unclear, to the best of my knowledge. Can 

 Practical and theoretical relevance 1.3
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buildings stimulate certain FTF interactions? And are consultations at the coffee machine work related and 

routine, or not? Therefore it is necessary to know where interactions take place, how often, and what 

information is shared. Companies can take the layouts and working concepts into account for designing their 

building in the way they stimulate certain interactions related to their strategy. Finally, due to the different 

personal characteristics of employees and the influence on the FTF interactions, organizations should take their 

employees’ characteristics into account while designing workplaces in university buildings. 

In this thesis three different sets of variables are taken into account: 1. the office type and workplace concept, 

2. the personal characteristics, and 3. FTF interactions. The first two sets of variables are independent and their 

influences on the FTF interactions are investigated. This means that the set of variables of FTF interactions are 

influenced by the dependent variables.  

By means of diaries, employees working in university buildings are asked to fill in the number and location of 

the FTF interactions during a workday. Before employees filled in their diary, they have completed a 

questionnaire about their personal characteristics, and in what kind of office type they work, and with which 

workplace concept they work. Accordingly, the influence of the different personal characteristics on the FTF 

interactions is studied. In the different floorplans of the university buildings, the number and location of the 

FTF interactions are visualized. Subsequently, the influence of different offices and workplace concepts on the 

FTF interactions are statistically tested with bivariate analyses, multiple regression analyses, and non-

parametric tests. The moderating effect of the personal characteristics on the relation between the office type 

and workplace concept, and the FTF interactions is tested with a linear multiple regression analysis.  

The content of this study is shown in figure 1.5.1. This 

thesis consists of seven chapters which will answer the 

research question by investigating the six sub 

questions. In this first chapter, the problem definition 

is described. Chapter 2 and 3 provide a literature 

review. In chapter 2, concerning sub question 1 and 2, 

the definition and the importance of interactions is 

given. Moreover this chapter describes which building 

features and personal characteristics have impact on 

the number of interactions. Chapter 3 provides an 

answer on sub question 3, which is divided in three 

elements: a review of the history of knowledge work 

and office designs, the differences between open 

office design versus closed office design, and flexible 

seating versus assigned seating. The conclusion of the 

literature review is an answer to the first three sub 

questions and an overview of the variables that will be 

studied in the remainder of this research. Further, 

chapter 4 describes the design of the research and the 

used methodology. Chapter 5 outlines the collected 

data by giving detailed information about the respondents and FTF interactions in the selected university 

buildings. Chapter 6 shows the analyses of the collected data and provides the results about the characteristics 

of the FTF interactions and the relations between the workplace concepts and office type, and the personal 

characteristics. Consequently, sub questions 4, 5, 6 and 7 are answered. Finally, the conclusions are given in 

 Approach 1.4

 Outline  1.5

Figure 1.5.1: Content of the research, including the different 

elements of the study, and the chapters. 

Research design 

Description of the collected data 

Data analyses & results 

Conclusion & discussion 

Introduction 

Theoretical framework: Interactions 

Theoretical framework: The Building 

Chapter 4 

Chapter 5 

Chapter 6 

Chapter 7 

Chapter 1 

Chapter 2 

Chapter 3 



   Introduction | pg. 22 
 

chapter 7. Besides, chapter 7 includes the discussion of the results, recommendations for further research, and 

practical implications.  
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Figure 2.1.1: Different forms of communication 

2 Face-to-face interactions and communication 
 

This chapter contains a literature review with background information about face-to-face (FTF) interactions. It 

provides the answers on the first and second research sub questions. To answer the question where and how 

interactions take place in a building, first must be investigated how the communication process works. The 

definition and different models of interactions are described in paragraph 2.1. Afterwards, the importance of 

FTF interactions in innovative companies is discussed in paragraph 2.2. Interactions in buildings can be 

stimulated by several mechanisms related to different building aspects. In paragraph 2.3 is discussed how the 

building can stimulate FTF interactions. Interactions take place on different places (locations) in the building 

and the information that is shared differs per interaction as well. Different characteristics of the message and 

the content of the message are reviewed in paragraph 2.4. In paragraph 2.5, different personal characteristics 

are distinguished which are important to measure while studying interactions. This provides the answer to the 

second sub question. Finally, the conclusion provides an extensive list of all FTF interactions variables and all 

personal characteristics, which are researched in this research. 

Interactions are an element of the communication aspect, as Oseland, Marmot, Swaffer and Ceneda (2011) 

state. Many researchers have defined communication (Hartley, 2003). According to Gamble and Gamble 

(2013), communication is: ‘a process involving both deliberate and accidental transfer of meaning.’ (pp. 2). 

Hartley (2003) states that anything people do with other people must involve communication. The criterion for 

communication is that the other person observes that what is done and attributes a meaning to it. 

Communication occurs when two or more people interact with each other. It can occur in different manners, 

as shown in table 2.1.1. With the advent of 

ICT, it is possible to communicate via many 

ways (e.g. telephone, email, instant 

messenger, and television), this is labeled 

with number 4, 5 and 6 in table 2.1.1. The 

other way is face-to-face communication, as 

displayed with 1, 2 and 3. Moreover, 

different scales of communication are 

distinguished: individual to individual, individual to mass audience, and group to mass audience. This thesis 

focusses on FTF communication, because the building layout aspect has especially an effect on unplanned FTF 

communication (Brill & Weidemann, 2001; Hua, 2007).  

Arndt (2011) gives the following definition of FTF communication (p. 4): ‘Face-to-face  communication  is  the  

personal  mode  of communication in which the participants can directly respond to signals of the counterpart 

(mimic and gesture).’ Many authors have defined interaction (also called encounters, conversations, 

consultations or meetings) (Appel-Meulenbroek, 2014; Toker & Gray, 2008). Information is being 

communicated via an interaction between two or more people (Oseland et al. 2011). FTF interactions can be 

defined in the same fashion, provided that the people see each other face-to-face and are in close proximity of 

each other (Haslam, Millward & Postmes, 2007). Berko (2007) defined face-to-face interactions as a form of 

interpersonal communication that takes place between two or more persons who establish a communicative 

relationship.  

 Factors which affect the message and interactions 2.1.1

Many factors have an impact on communication. In theory, communication takes place with a certain purpose 

and a message. This is also valid for unplanned interactions, because every FTF interaction has a purpose and a 

 Communication and interaction 2.1
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message, otherwise the interactions do not occur. The message is encoded by the sender and sent through a 

channel (or medium) to the receiver. This channel could be for instance a telephone, radio, email, or bloc-note. 

The receiver decodes the message. This process from sender to receiver is a linear model of interpersonal 

communication, e.g. watching television or reading a book. However, the receiver generally gives some 

information back, e.g. an answer to a question, a comment, or a non-verbal signal. This is called feedback. This 

process is shown in figure 2.1.2. In this research, the ‘channel’ in the figure represents the FTF interactions 

between persons, which respond to each other.  

How the intended message is perceived by the receiver, depends on several factors. As mentioned in figure 

2.1.2, the message can be encoded and decoded in a wrong way. This is caused by noise, or the limitation of 

the channel, for example. Moreover, the channel can send the message different as intended by the sender on 

the basis of noise of the channel (Robbins & Judge, 2013). Gamble and Gamble (2013) acknowledge seven 

essential elements of interpersonal communication. For this research, four of them are important to consider:  

- the channel(s) in use; 

- the communication context; 

- the message itself; 

- the people involved in the interaction. 

The other three elements are left out of scope: the amount of noise, the feedback, and the reaction of the 

receiver. In this research, the impact of personal characteristics (people involved in the interaction), and the 

office type and workplace concept on face-to-face interactions (the channel) are studied. The occurrence of 

these interactions in the building (the communication context) are investigated. Besides, the characteristics of 

the FTF interaction (the message itself) are studied. 

As stated before, many researchers and practitioners state that office buildings and university buildings should 

stimulate FTF interactions. In this paragraph the difference between FTF interactions and other communication 

channels is discussed. Further, the impact of FTF interactions on creativity and productivity is reviewed in order 

to emphasis the importance of FTF interactions and to denote the borders of the number of FTF interactions.  

 Communications channels 2.2.1

The message can be transferred by means of different channels, as mentioned earlier. Every FTF message can 

be sensed by hearing, seeing, tasting, smelling, and feeling. Other communication channels cannot make use of 

all these senses. For example, emails consist only of a written text. This means that the text can be interpreted 

very differently by the receiver than was intended by the sender. In contrast, when communicating by 

telephone, the sender can intonate words and sentences. This is already an improvement for correct 

interpretation compared to emails, but non-verbal communication is still not possible. Consequently, channels 

differ in their capacity to convey information. Some channels are ‘rich’, which means that these: (Robbins & 

Judge, 2013): 

 Importance of FTF interactions 2.2

Figure 2.1.2: The transactional interaction process (Robbins & Judge, 2013) 

Sender 

 
Message 

to be sent 

Encoding 

message 

Receiver 

Message 

received 

Message 

decoding 

Channel 

Feedback 

Noise 



   Face-to-face interactions and communication | pg. 26 
 

- Can handle multiple cues simultaneously; 

- Can facilitate rapid feedback (synchronous); 

- Can be very personal (proximity). 

Some channels cannot offer all these facilities that create ‘rich’ channels; these channels are labelled as ‘low 

channel richness’. In figure 2.2.1 the different channels are set in order of low channel richness to high channel 

richness. FTF interactions score the highest on channel richness. It consists of multiple information cues 

(words, postures, facial expressions, gestures, and intonation), immediate feedback (both verbal and non-

verbal), and the personal touch of being present. Early research (Mehrabian, 1971, as cited in Yaffe, 2011) 

claims that 93 percent of a FTF message consists of non-verbal communication. Non-verbal communication 

consists of 55 percent of body language and 38 percent of the intonation of words. More recent research of 

Burgoon, Buller, & Woodall (1996) state that nonverbal cues contribute for approximately 65 percent to the 

meaning of a message. Consequently, channels which are very personal (FTF interactions) contain much 

information, than channels without those non-verbal communication.  

 

 

Oseland (2013) claims that innovation cannot occur without interactions. Different channels or modes for 

communication are possible, but at some point FTF interactions to share views and challenge views of others, 

are needed. In addition, Groenen (2010) claims that channels as email, videoconferencing and other media is 

more an addition to FTF communication, as it is a substitute for FTF communication. FTF communication is 

important for creating social cohesion, sharing knowledge, and building trust. However, this channel has one 

disadvantage, because the persons should meet each other somewhere, which sometimes requires travel time 

and costs (Arndt, 2011).  

 Results of FTF interactions 2.2.2

Allen and Henn (2007) stated that people have to talk and share knowledge for effective innovation. For 

example, Allen (1977) concluded that high performers communicate more frequently than low performers. In 

addition, Toker and Gray (2008) claimed that communication and social networks are a mediator between 

innovation. Boutellier, Naef, Schreiber, and Ullman (2008) mention that coordination between specialists 

becomes increasingly important; however, the interaction should not hinder the productivity of an individual. 

In their view, communication enhances organization knowledge creation through socialization and 

coordination. Knowledge creation means higher efficiency and creates a competitive edge, and this improves a 

strategic position (Boutellier et al., 2008). Concluding, many researchers claim that interactions are important, 

but what is the effect on the productivity and creativity? In this subparagraph, the effect of interactions on 

productivity and creativity is reviewed, in order to get insight when interactions are essential and when they 

are not desired.  

Figure 2.2.1: Information Richness and Communication Channels (Robbins & Judge, 2013) 
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Organizations often assume that communication enhances productivity, as stated by De Been & Maarleveld 

(2011). In their research, two different productivities are distinguished: individual productivity and team 

productivity. For team productivity, they mention the importance of communication and social interaction. Yet 

for individual productivity, the opportunity to concentrate, workplace functionality, and comfort seem 

meaningful. In contrast, according to Haynes (2008), individual workers perceive FTF interactions as a positive 

effect on their productivity. Lindsay, Magnolfi and Waber in the Harvard Business Review (2014) assume that 

encounters and unplanned interactions improve performance. They give the example of an employee who 

finds a better way to do her job but never tells their colleagues. The performance of that one employee has 

been improved, but the performance of the colleagues did not. If she takes time to tell others about her better 

way of working, her productivity drops for a short time, but the performance of others will improve and 

consequently the overall performance will improve. Many researchers (i.e. Boutellier et al., 2008; Toker & 

Gray, 2008; Sailer, 2011; Lindsay et al. 2014) claim that communication is an important activity for creativity 

and innovation. Sailer (2011) states that creativity is a social process and is therefore linked with interaction. 

Lindsay, Magnolfi and Waber (2014) give the example of the company Telenor which created one coffee corner 

for all 120 employees instead of creating coffee corners for every six employees. This created more FTF 

interactions and creative ideas, which resulted in a rise of sales of 20 percent. 

The conclusion can be drawn that FTF interactions have a significant contribution to the performance at work, 

because talks are needed and important for productivity, creativity and innovation. This can be illustrated by a 

citation mentioned by Steelcase (2010): ‘If you want to go quickly, go alone. If you want to go far, go together.’ 

(pag. 3). Consequently, office buildings and university buildings should stimulate FTF communication 

nowadays.  

A famous phrase is: “We shape our buildings; thereafter they shape us.” (Winston Churchill in: Rosenfeld & 

Morville, 2002, pp. 3). Buildings influence the behavior of people and this behavior has an impact on the 

organizational outcome. Kampschroer, Rashid, Wineman and Zimring (2003; 2006) figured these relations in a 

workplace interaction model. In this model the spatial changes are linked to behavioral changes and ultimately 

organizational changes. Figure 2.3.1 represents a schematic overview of the model. The model includes the 

spatial aspects, which are visibility, accessibility, and openness. These three aspects are formed by e.g. visual 

fields, sightlines, size, type of space, and scale of space. They have an impact on the spatial behavior: 

movement and visible co-presence. In addition, FTF interaction is the third spatial behavior aspect, which is 

influenced by the other two. Besides, the spatial variables are directly related to FTF interactions as well. Thus, 

layout attributes have direct and indirect effects on FTF interactions. The office type is a spatial variable and a 

spatial behavior. The workplace concept is part of the spatial behavior. 

 Interactions in buildings 2.3
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Figure 2.3.1: The workplace interaction model (Kampschroer, Rashid, Wineman and Zimring, 2003; 2006) 

Figure 2.3.2: The five mechanisms which have an impact on the number of FTF interactions, according to research of e.g. Appel-

Meulenbroek (2014) and Toker & Gray (2007) 
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Spatial 

variables 

Spatial 

behavior 

Organizational 

communication 

 More even spread 
of information 

 Improved 
coordination 

 Group formation 

Reduce time to 
market 

 Etc. 

 

Increased 
communication 

 

Virtual 
Community 

 

 Visibility 

 Accessibility 

 Openness 

 

 Movement 

 Visible  
       Co-presence 

 

 

Face-to-face 
interaction 

 

Organizational 
behavior and culture 

 

Mechanism 
 Proximity 

 Accessibility 

 Centrality 

 Exposure 

 Meeting areas  
 

 

Number of FTF interactions 



pg. 29 | Face-to-face Interactions in University Buildings - 2015 
 

Centrality 
In addition, the position of workplaces in the building also influences the number of interactions. The metric 

that is most mentioned in previous research is centrality. When parts of a building are more linked to each 

other, the number of encounters between people will increase. Spaces that are centrally located and have 

connections to many other places, have a positive influence on the number of interactions (Appel-

Meulenbroek, 2014; Heerwagen, Kampschroer, Powell & Loftness, 2004). When floors are poorly connected, 

less interaction between the different floors takes place.  

Exposure 
In addition, exposure affects the number of interactions. According to a study of Steen, Blombergsson and 

Wiklander (2005), employees spend generally about 7% of their time on moving. Employees who are set close 

to a moving route, have substantially more FTF interactions. For example, the company Apple recently realized 

one very big office building, with in the middle one major canteen to stimulate moving and consequently 

unplanned FTF interactions and coincidentally encounters (Lindsay, Magnolfi & Waber, 2014). These 

unplanned, occasionally, spontaneous FTF interactions are called impromptu interactions. 

Meeting areas  
Finally, to stimulate and to facilitate interactions and meetings, the building should facilitate enough meeting 

areas. Kampschroer et al. (2003) studied the impact of ‘public or semi-public territories with attractive lounge-

like spaces’ on the number of interactions. According to their data analyses, gathered from four different 

buildings, employees prefer to interact more at individual workplaces than in semi-public and public territories 

as in offices like pantries. However, Stryker and Santoro (2012) claim that common-use areas in the workplace 

appear to attract and encourage FTF interaction. They compare these common-use areas as the one in 

residential complexes, where these areas bring residents together.  

 Location of the interaction  2.3.2

The previous paragraph have reported which mechanisms influence the number of interactions (proximity, 

accessibility, centrality, exposure, and meeting areas). However, this research investigates how the specific 

office types and workplace concepts influence the number, the location and certain characteristics of the 

interactions. In this subparagraph, the locations of the interactions are reviewed. Three quite recent studies 

(Appel-Meulenbroek, 2014; Boutellier et al., 2008; Kampschroer, Rashid, Wineman & Zimring, 2003) have 

investigated where interactions in buildings take place. 

Appel-Meulenbroek (2014) investigated the interactions in a research & development building of Océ in the 

Netherlands. 138 participants filled in a logbook including where they had interactions. The big majority of the 

FTF interactions took place at the workplace (78.2%). The project area (laboratories) featured 14.4% of the 

interactions, the coffee machine 4.3%, the hallway 2.1%, and the meeting area 1.2%. These results indicate the 

number (frequency) of interactions and not the duration of an interaction or the overall time spent on 

interactions at a particular location. Similar findings are reported by Kampschroer et al. (2003). They studied 

four US federal offices (Wanamaker 6, MLK 4, MLK 5, Eagleton 3) that had been designed recently. According 

to their data, the majority of the interactions occurred in individual workspaces in all the four buildings. In MLK 

4 and MLK 5, the corridors featured about 22% of the interactions on the second place. In Eagleton 3, the 

second place where the most interactions arose were at the common areas or service areas (22%). In addition, 

Boutellier et al. (2008) claimed that surprisingly the communication toke especially place at the workplaces and 

not at the coffee machine, water cooler, or copy machine. They compared three different offices spaces with 

each other: an office with cell spaces, and two office areas with different kind of spaces (called multi-spaces. In 

the office with cell spaces, 80% of the time spend on FTF interactions was in the cells at the workplaces itself, 

8% at the large table (meeting area), 4% was in the corridor and lift area, and 3% of the time on interactions 

was counted nearby the coffee machine. In the multi-space office the places for interactions show a different 

percentage distribution: 40% of the interactions was at the workplaces, 24% in the formal meeting room, 11% 

in a meeting space at a large table, 5% in the lift area, and 5% at the coffee area. Overall, according to 
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Boutellier et al. (2008), employees in a multi-space office have more than twice as many interactions with 

other employees than in a traditional cell-space office. The average duration of FTF communication was nine 

minutes in cell offices and three minutes in multi-space offices. For this reason, the overall duration in cell 

offices was higher.  

When interactions take place, information is shared. Housing consultants, architects, corporate real estate 

managers, and the general management intend to stimulate particular interactions. But apart from the 

location and the number of interactions, this research aims to investigate the characteristics of the message in 

relation to a particular location. The Center for People and Buildings (2011) distinguish two dimensions of 

interactions in office buildings: unplanned- and planned interactions, and work related- and non work related 

interactions. Appel-Meulenbroek (2014) mentioned the same two, but adds three characteristics: the content, 

the duration, and the starting-time of interactions. Research of Haslam, Millward and Postmes (2007) and Van 

der Voordt (2003) add the team relatedness of the interactions. The last characteristic is mentioned by Robbins 

and Judge (2013): whether or not the interaction is routine. In summary, seven characteristics of the message 

are distinguished which are important for this research: 1. routine versus non-routine, 2. work relatedness, 3. 

the intention, 4. the team relatedness, 5. the content, 6. the duration of the message, 7. the day of the week, 

and 8. the starting-time. 

Routine based 
Routine based messages tend to be straightforward and have minimal ambiguity. Non-routine communication 

is likely complicated and has the potential for misunderstanding. The choice of a channel generally depends on 

whether the message is routine or not (Robbins & Judge, 2013). Non-routine messages require as much 

information and senses as possible (Hartley, 2003). Consequently, for complicated, non-routine 

communications a FTF interaction is the best channel to transfer the message. According to Stryker and 

Santoro (2012), research & development projects involve much non-routine tasks, where context-specific 

information is required to accomplish these tasks, to enhance knowledge, and to develop new technologies. In 

addition, Toker and Gray (2008) report that individuals involved in non-routine work patterns are highly 

dependent on face-to-face consultations with colleagues for problem solving and idea generation. For this 

reason, it is expected that employees with non-routine tasks have more FTF interactions and specifically more 

non-routine FTF interactions.   

Work relatedness 
Another distinction in the characteristics of the message is whether the message is work related or non-work 

related (also named in some research: formal versus informal communication, personal, or private 

interactions). Topics for non-work related dialogues could be about last night baseball game or the activity for 

the coming weekend, while a topic for a work related dialogue can be problems in the current work process 

(Hua, 2007). Both informal and formal interactions are necessary in organizations. Non-work related 

interactions contribute to task awareness and group awareness in teams; the willingness to collaborate among 

co-workers increases. The more personally people interact with each other, the stronger the social tie, the 

more ‘interpersonal’ the relationship becomes. Further, this means that the people become more 

interdependent and share more thoughts and feelings with each other (Gamble & Gamble, 2013). Moreover, 

the chance for misinterpretation decreases. In addition, non-work related interactions stimulate more formal 

forms of information exchange and job satisfaction, as social ties between the employees are established 

(Hartjens & De Wit, 2006; Hua, 2007). Van Susante (2014) states that in offices an employee is involved in 

informal or non-work related communication for 10.6% of the time at work and 11.7% of the time is dedicated 

to formal or work related communication. The rest of the time is spent on telephoning, deskwork and other 

activities. 

 

 Characteristics of the message 2.4
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Planned 
The interaction itself can be planned or unplanned. The building has probably not directly an impact on the 

number of planned interactions. However, the building can stimulate impromptu encounters, since people see 

colleagues at their desk, in the hallway, at the coffee corner, or somewhere else (Becker and Sims, 2001). 

Actually, repeated encounters, even without a conversation, help to promote awareness and relationships. The 

building has indirect an influence on planned interactions, because the planned interactions (or meetings) 

decrease when employees have many impromptu interactions (Brill & Weidemann, 2001; Brennan et al., 

2002). Brill and Weidemann (2001) investigated in a questionnaire on 13.000 workplace users how people 

learn at most: due to planned interactions or unplanned interactions. 87% of the people state that they learn 

most through unplanned interactions.  

Team relatedness 
Another important aspect of interactions in university buildings is whether or not working in teams. To be 

innovative, knowledge has to be shared and teams should collaborate to achieve a common objective. To 

generate new ideas and solutions, many companies form cross-disciplinary and cross-functional teams to 

provide various perspectives and expertise (Matthews & Manley, 2009). Robbins and Judge (2013) define 

teams as (pp. 309): ‘A group of people with different skills and different tasks, who work together on a common 

project, service, or goal, with a meshing of functions and mutual support.’ Besides, they mention that the team 

performance, by individual efforts, is greater than the sum of the individual inputs. The most effective teams 

consist of five to nine members (Steelcase, 2010; Robbins & Judge, 2013). 

Interactions between employees can occur with employees within the team, or with employees outside the 

team. According to Matthews and Manley (2009), communication both from team members and outsiders 

improves the effectiveness of the team. Besides, multi-functional teams increase the speed of the 

development process. Sailer (2011) states that high performing employees communicate more often with 

colleagues outside of their own team to complete complex tasks. The best ideas came from inside the 

organization but outside of someone’s group or team. In addition, Burleson and Tripahi (2012) conclude that 

teams are significant more creative when team members met each other and team members are individually 

more creative after interactions with other team members.  

Content 
Finally, different kinds of interactions can be distinguished related to content and the kind of the FTF 

interaction. Allen (1977) distinguishes three types of communication: communication for coordination, 

communication for information, and communication for inspiration. Moreover, Hua (2007) and Loftness et al. 

(2002) add the ‘situational awareness and social networking’. The four different types and levels of conceptual 

and technical communication are described by them as follows: 

1. Situational awareness and social networking  

(e.g. building social networks, inculturation, and building organization commitment) 

2. Information and knowledge transfer  

(e.g. information exchange, trickle up/down information, problem awareness, and opportunity 

awareness) 

3. Coordinated work  

(e.g. scheduling, time management, sharing tasks, and sharing materials) 

4. Ideation and creative development 

(e.g. brainstorming, incubating, creating new ideas, - concepts and - knowledge, and product 

generation) 

The first type, situational awareness and social networking, consist of non-work related interactions. The other 

three are work related interactions. Beforehand, it is not known if the four different kind of interactions are 

planned or impromptu; neither for routine or non-routine based interactions.  
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Duration of the interaction 
Another characteristic of the message 

is the duration. The office types, 

workplace concepts, and personal 

characteristics have an impact on this 

duration. According to Appel-

Meulenbroek (2014), employees in a 

building of Océ spend 45 minutes of 

their day in unplanned meetings. 45% 

of the overall time spent on 

interactions was on interactions five 

minutes or less. Boutellier et al. (2008) 

discuss the duration of FTF interactions 

in cellular offices compared to multi 

space offices, which are featured with 

meeting spaces and support spaces. 

They conclude that the average duration of the interactions in cell offices was nine minutes and in multi space 

offices three minutes, but the employees in multi space offices have communicated three times as much as in 

cell offices. Becker and Sims (2001) have mentioned the importance of the duration of the interaction. As 

shown in figure 2.4.1, the duration in closed offices and 2-3 shared enclosed offices is much higher, than in 

more open spaces. People experience more privacy in more closed spaces. Besides, more trust between the 

employees is built in closed offices. Besides, Becker and Sims (2001) have mentioned that the interaction is 

generally more confidential when the interaction is longer.  

Time of the day 
Appel-Meulenbroek (2014) and Brown et al. (2014) have taken a look at the time of the day when the meetings 

or interactions started. Appel-Meulenbroek focusses only on knowledge sharing interactions. In her research, 

the morning shows more interactions than the afternoon, with a peak at the beginning of the workday. During 

the lunch, less knowledge sharing activities are registered. Brown et al. (2014) investigated where the meetings 

took place, at which time, and with how many persons. They have researched the impact of the movement 

from an old building without a canteen to a new building with a canteen. They conclude that during the lunch 

the total number of interactions from 12:00 pm to 13:00 pm increase from 160 to 210. However, the 

interactions between 11:00 am and  12:00 pm decrease from 240 to 130. In addition, they suggest that food 

areas and drink areas are important for mixing employees of different subgroups. 

The people involved in interactions, have a major impact on the interaction (Appel-Meulenbroek, 2014; 

Oseland, 2013). Kleijn, Appel-Meulenbroek, Kemperman, and Hendriks (2012) have studied the use of the 

modern workplace. They mention the following personal characteristics which have an effect on the use of the 

workplace: job function, gender, age, and employment. Thoolen (2010) adds educational level to the list of 

relevant personal characteristics. However, in this research, this latter characteristic is combined with the job 

function, because for a certain function, a certain education level is required. Besides, the majority of the 

employees of a university have a master degree. Van Ree, Van der Voordt, and Volker (2004) also indicate age 

and gender as relevant characteristics and add the private situation. These personal characteristics have an 

impact on how people respond to the work environment. In this research, seven personal characteristics are 

researched in the way they influence the number, location and the characteristics of FTF interactions. The 

seven personal characteristics are: age, gender, social contacts and the need for it, contract type, employment 

location, duration of employment, and job function. These characteristics are discussed below. 

 Personal characteristics  2.5

Figure 2.4.1: Durations of interactions in different office types (Becker and Sims, 

2001) 
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Age 
The age of the employees is a personal characteristic which probably has an effect on interactions (Haynes, 

2011). Haynes claims that corporate real estate managers should take generational differences into account. 

According to Hyvönen et al. (2012), the people born between 1940 and 1949 give a high importance to 

networking with others in the building. The younger generations give less importance to networking. The 

people born between 1980 and1989 prefer environments that support collaboration in contrast to the older 

generations (1940 - 1978).  

Gender 
Another personal characteristic which is important is gender. Some researchers disagree on how wide the 

gender gap is regarding interaction, but they do not doubt that it exists (Azhar, Jaoolkar & Mohindra, 2013). A 

major difference between men and women is the fact that men communicate generally to share information 

and to reach a task-related goal, while women communicate to establish a relationship (Azhar et al., 2013; 

Mottet, Vogl-Bauer & Houser, 2012). Therefore, it is expected that women have more non-work related 

interactions compared to men, who will have more work related interactions. Consequently, the information 

that shared in a FTF interaction, the location of the interaction, and the number of interactions would possibly 

differ with regard to the gender. 

Social contacts and the need for it 
According to Van den Berg (2012), the social network size has an impact on the number of social interactions. 

The larger the network, the higher the number of social interactions. Harvey and Taylor (2000) state that 

people with little social interaction travel more to have social contacts at work. In addition, Van den Berg 

(2012) states that that people with a large social network feel less the need to maintain social ties outside their 

private life. For that reason, people with a small private social network prefer more (non-work related) 

interactions and contacts at their work. According to the pyramid of Maslow (1943), people have a need for 

love and belonging. When that need is not satisfied at home, they will try to find it somewhere else, for 

example at work.  

Contract type 
Employees can work part-time or full-time. The amount of hours in a full-time workweek differs from country 

to country (Lanninger & Sundström, 2013). This holds as well for part-time work: Van Bastelaer, Lemaître and 

Marianna (1997) use an international definition for part-time work, which state that part-time work is working 

less than 30 hours per week. The definition of part-time differs per country, because in some countries it is 

quite common to work part-time and in some countries it is not. Besides,. According to Conway and Briner 

(2002), part-time employees experience overall reduced communication and discontinuity of interaction 

compared to full-time employees. However, Kleijn, Appel-Meulenbroek, Kemperman, and Hendriks (2012) 

conclude that part-time employees are more involved in (informal) meetings. A reason for this could be that 

they have to catch up the missed communication.  

Employment location 
Part-time employees probably have more interactions, because they are less present in the office. For that 

reason, employees who work from home or so-called third places, could experience a similar increase of 

communication. Dixon and Ross (2011) stated that working from home and at third places increases every 

year. Besides, 63.5% of the people do not want to commute for more than twenty minutes and 78.7% of the 

people think they have the right technology to work at another place than at the office nowadays (Dixon and 

Ross, 2011).  

Duration of employment 
Employees who work for a long period in an organization, perhaps know more or have more experience than 

people who work for a shorter period in that same organization. Therefore, the employees who work longer at 

the same organization, possibly get more questions from the people who work shorter at the organization. 

Consequently, the duration of employment can have an impact on interactions. Besides, the social tie between 
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the employees will grow when they work longer for the same organization, because the strength of the social 

tie is described as a combination of the duration of the relationship, the frequency and the number of 

interactions, and the closeness of the relationship (Seibert et al., 2001). 

Job function 
This research focuses on university buildings, and therefore employees in university buildings are researched. 

According to VSNU (2015), the different job functions at universities in the Netherlands have been categorized 

by the UFO system (Universitair Functie Ordenen) since 2005. The functions indicate different activities and 

responsibilities. PhD students at universities are doing their own research, whereas professors have much 

meetings during a day. Therefore it is expected that the different functions have an impact on the number, 

location and characteristics of the FTF interactions.  

Many researchers and practitioners state that office buildings and university buildings should stimulate FTF 

interactions. FTF interactions have a positive impact on creativity and productivity. However, where the 

interactions take place and what the characteristics of the interactions are is not known. In this first chapter of 

the literature review, the features of interactions in university buildings have been explained and the first two 

sub questions are answered.  

1) Which interactions can be distinguished in university buildings and how do they come into existence? 

Interactions are developed by a sender which transfers the message through a channel to the receiver. An 

interaction has occurred when information is being communicated between two people. Interactions occur on 

different locations, in different amounts, and have different characteristics. For this study, the set of variables 

of FTF interactions can be distinguished in the next relevant aspects: 

- Amount 
- Location in the building 
- Routine versus non-routine; 
- Work relatedness; 
- Intentional; 
- Team relatedness; 
- Content;  
- Duration; 

- Day of the week; 

- Time of the day. 

Consequently, the different interactions arise between people with certain personal characteristics which 

influence the interactions. This is related to the second sub research question:  

2) Which personal characteristics have an impact on interactions in buildings?  

Based on previous literature study, the following personal characteristics are distinguished: 

- Age; 

- Gender; 

- Social contacts; 

- Contract type; 

- Employment location;  

- Duration of employment; 

- Job function. 

 Conclusion  2.6
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All personal characteristics and the characteristics of FTF interactions are figured in the conceptual model in 

figure 2.6.1. The next chapter will clarify the office type and workplace concept. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 2.6.1: The conceptual model with all variables of the personal characteristics and all characteristics of FTF interactions 
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3 Building aspects 
 

The conceptual model in paragraph 1.2 describes three sets of variables. One of the sets of variables is related 

to the building, which consist of the office type and the workplace concept. In this chapter, these two aspects 

are the basis for this part of the literature review. In this chapter the development of office spaces in buildings 

and office buildings itself are reviewed. In chapter 3.1 the different concepts of an office building are 

discussed. Further, the differences between the office types are explained in paragraph 3.2. In the third 

paragraph, the New Ways of Working are described and the differences between flexible seating and assigned 

seating is reviewed on the basis of previous literature. Paragraph 3.4 consists of the conclusion which answers 

sub question three and provides the extensive conceptual model with all variables of the three sets of 

variables. 

Since the emergence of the office building, the design and use of buildings experienced a major change (Van 

Meijel & Bouma, 2013). Office buildings consist of three different concepts: accommodation concept, office 

concept, and workplace concept, which are distinguished and outlined in this paragraph. The three different 

levels of the building are shown in figure 3.1.1. The three names are often used in the same way, yet the 

meaning is different (Van Akkeren, 2009).  

- The accommodation concept is an asset, 

a tool for the organization to function. 

Accommodation concepts consist of the 

allocation of the different divisions of 

employees, e.g. the setting of the staff 

departments, canteen, and facilities.  

- The office concept is about the layout of 

the building and the accommodation of 

the workplaces. The office concept 

determines the size and features of the 

areas and spaces and the presence of 

the hallways. The different office 

concepts, for example, open offices 

versus cellular offices, are made explicit in this chapter, paragraph 3.2.  

- Last, the workplace concept is about how the workplaces are used. The major element of the workplace 

concept is the flexible seating and assigned seating concept. This concept is extensively discussed in 

paragraph 3.3, since this concept is a significant component of this thesis.  

This paragraph describes the principal office types. The open office design in contrast with the cellular office 

design and other forms combining aspects of these two designs are distinguished. Open office design and 

cellular office design are the extreme forms of layout. In most cases, the layout of the office is somewhere in 

between these extremes. This paragraph describes the main office concepts.  In paragraph 3.2.2 and 3.2.3 the 

results of the different types are reviewed regarding productivity and the number of face-to-face (FTF) 

interactions. 

Offices, in extreme forms, can be described as open offices and as cellular offices. Between these extreme 

forms, there are intermediate forms which have features of both designs. The classification of office types is 

 Introduction 3.1

 Office types 3.2

Accommodation concept 

 

Office concept (§ 3.1) 
 

Open – Enclosed office 

Workplace concept (§ 3.2) 
 

Assigned – flexible seating 

Figure 3.1.1: Three levels of the office building (Van Akkeren, 2009) 
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Figure 3.2.1: Industrial office building (1937) designed 
by Frank Lloyd Wright  (Source: carusostjohn.com) 

 

done by different researchers in different ways. Jasperse (2013) divides the office types in: industrial office, 

traditional/cellular office, open office, team office, CoCon office, and activity based working (ABW) office. 

Liebregts (2013) uses partly the same classification, but she mentions the group office instead of team office 

and have some other names for the different types. Bodin Danielsson (2010) uses another classification for the 

different office types. She categorizes office types by means of the number of persons in a room: cellular 

office, shared room office, semi-open office, medium-sized open plan office, and large open plan office. In 

addition, Bodin Danielsson (2010) mentions the flex-office and the combi-office. However, the flex-office 

means that employees have flexible seating, which is a workplace concept and not an office concept. For this 

research, a combination of the before mentioned classifications is made, because the layout and the number 

of people are both important regarding interactions. These two classifications are described below.   

The following classification according to Bodin Danielsson (2010) on the basis of the number of persons is 

made: 

Cellular office 
The cellular office is a single person room office. The rooms have access to a window and a door at the side of 

the corridor. Most equipment is in the room and the office work is often highly concentrated and independent. 

Shared-room office 
The shared-room office is defined by 2-3 people sharing a room. The shared-rooms are the result of team-

based work where interaction is important, or the result of a lack of space.  

Semi-open office 
The open-plan office is defined by employees sharing a common space without walls between the 

workstations and employees have no access to individual windows. The semi-open office holds 4 to 9 persons 

per room. This office is considered an appropriate size for teams.  

Medium-sized open plan office 
This office type provides space for 10 to 24 employees per room. It is a common size for open plan offices.  

Large open plan office 
This office type holds more than 24 persons per room. This type of office is not very common.  

Combi-office 
The combi-office is an exception in this classification on the number of people. It is an office type with no strict 

spatial definition and not a strictly defined number of people. The teamwork and sharing of communal facilities 

define the spatial design. Sometimes, to reduce noise and 

feature some privacy, screens are set between workstations.   

According to Liebregts (2013) and Jasperse (2013), a 

classification can be made by office type related to the 

layout concept and the history of it instead of relying on the 

number of people in an office.This classification leads to the 

following office types: 

Industrial office 
The first offices were industrial offices (also referred to as 

bullpen offices). This type of office originated from the 

Industrial Revolution and is disappeared in the office 

environment nowadays. The period of the Industrial 

Revolution is characterized by the invention of the 

typewriter, the rotary press, and the telephone. Due to 

these inventions, the speed of the production process and 



   Building aspects | pg. 38 
 

Figure 3.2.4: Team office - Office Centraal beheer (1972) 

(Source: http://www.herbestemming.nu/) 

the speed of editing and processing information increased. The work was increasingly standardized by the use 

of machines. The work was designed in order to facilitate the standardized process as efficiently as possible, 

which resulted in large areas with uniform workstations besides and behind each other. See figure 3.2.1. 

Cellular office 
Cellular offices are defined as follows (Danielsson & 

Bodin, 2010, pp. 193): ‘Traditional offices tend to 

house one to three individuals in private rooms, 

enclosed by walls, often containing most of the 

amenities required for their job.’ These offices are also 

called traditional offices or enclosed offices. The office 

work became more important after the Industrial 

Revolution, and therefore comfort and hierarchy 

became more important in the office. Every employee, 

or a couple of employees, got an own office (Jasperse, 

2013). These offices were located at long, small 

corridors, and the rooms had a window (figure 3.2.2). 

The size of the room was dependent on the function of 

the employee and on the grid dimensions. Interactions 

took place in the room in a private sphere (Liebregts, 

2013). 

Open office 
The open office design is described by Bodin 

Danielsson (2010) (pp. 194) as: ‘Open-plan offices are 

characterized by a lack of interior walls, tend to be 

larger and contain greater numbers of workers, with 

individual workstations arranged within the office in 

groups.’ The open office is sometimes referred to as 

open floor plan, open plan office, or open office 

concept. The open office must not be confused with 

the industrial office. The industrial office is an open 

office too; however, the layout of the interior is 

completely different (Jasperse, 2013). The open office 

is a quite common layout type nowadays, because 

interactions, communication and knowledge sharing 

became more important. In open offices all 

workplaces and supporting facilities are situated in 

one open work environment, and employees are 

facilitated in this space regardless of the function of 

the employee (Liebregts, 2013).  

Team office 
After the rise of the open office, employees had a 

need for privacy and an inspiring office. This 

dissatisfaction of the employees resulted in the 

development of the team office (also called group 

office). The team office is distinguished from the open 

plan office on the basis of reducing the open floor 

area by creating smaller units for groups of 

Figure 3.2.2: Cellular office with a meeting room etc.  
(Source: http://city-office.lv/) 

Figure 3.2.3: Open office with meeting rooms etc.  
(Source: http://city-office.lv/) 
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Figure 3.2.5: Cocon office 
(Source: arbovakbase.nl) 

employees. In this office concept employees are clustered in groups of three to six people in a room with 

movable partitions (Jasperse, 2013). These work rooms are in connection with a corridor or interior space. 

Figure 3.2.4 provides an example of this type of office. In the team office more attention is paid to the need for 

concentration of employees. Furthermore, the office environment also provides the ability to interact and 

communicate with colleagues (Liebregts, 2013).  

CoCon office 
In the eighties and nineties, the CoCon office arose in the office 

environment. Employees spent more time individually at their desk 

(Jasperse, 2013). For this reason, the need for contact with colleagues 

increased. The design principle of the CoCon office environment is the 

result of the developments in the environment of the organization. The 

CoCon office consists of separated workplaces focused on concentration 

with in the middle an open space for group work and communication 

(Liebregts, 2013). In figure 3.2.5, a floorplan of a CoCon office is shown. 

Other concepts 
Liebregts (2013), Jasperse (2013) and Bodin Danielsson (2010) describe 

the ABW office and the flexible office. However, these types of offices are 

more workplace related than layout related. Flexible seating deals with 

the use of the workplaces. In paragraph 3.3 of this chapter, the workplace 

concepts and thus the flexible seating concept and the ABW concept is discussed.  

In addition, Beunder and Van der Voordt (2001) mention the variant office: an office with the combination of 

two or more concepts. However, as stated in Stigter (2007), the most offices are always a combination of more 

concepts. Generally, a complete office building is never designed according to one single concept or layout. 

 Impact of open offices versus cellular offices 3.2.1

An open office design in contrast to a cellular office design has impact on many different aspects: e.g. the 

satisfaction of employees, the production of employees, the costs per workplace, the amount of 

communication, the amount of distraction, and the privacy of employees (Clegg, Davis & Leach, 2011; Van der 

Voordt, 2003; Brennan, Chugh, & Kline, 2002). Some influences on these aspects have been proven while for 

other aspects conflicting results can be found. A much debated subject is the effect of an open office on the 

amount of distractions. It is widely agreed that the increase of distractions is the largest disadvantage of an 

open office (Maher & Von Hippel, 2005; Parkin, Pinder, Baguley & Allenby, 2011; Congdon, Flynn, and Redman, 

2014). This subparagraph provides background information about the different effects of the open office 

design in contrast to the cellular office design. In the next subparagraph (3.2.2) the impact on the number of 

FTF interactions is reviewed.  

Costs and productivity 
The cost realization while maintaining an open office workspace decreases with 20% in comparison with a 

cellular office. According to Steelcase (2007) (as cited in Hua, 2007), the costs per workplace in an open office 

were between 3750 dollar and 3815 dollar, while the average costs of a private office were between 5000 

dollar and 5261 dollar. This cost difference is measured objectively. However, the employees in knowledge 

organizations are the most important asset for a company (Fawcett, 2013). For this reason, the productivity of 

employees is more important than the cost reduction. For example, a productivity decrease of 10% has a larger 

impact on the total earnings, than the cost reduction (Hua, 2007). The productivity is difficult to measure in a 

knowledge organization. For team productiveness, a high level of awareness and interactions result in higher 

quality of work than working in enclosed settings. Sharing information and ideas, overhearing conversations, 

and coordinating each other actions contribute to this team production. Employees must have the opportunity 

to communicate and have impromptu interactions but also have the possibility to work concentrated. 
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Figure 3.2.6: Open office design 

(Source: eurofitdirect.co.uk) 

Consequently, the balance between those two is important. Congdon, Flynn, and Redman (2014) give the 

solution to provide spaces where employees can work individually, concentrated, and tune out distractions 

(e.g. concentration cells). However, Parking and Pinder (2011) studied the satisfaction of employees where 

these concentration cells were provided in addition to an open work space. They concluded that the 

employees are dissatisfied about the combination of open offices and concentration cells, because they did not 

tend to transfer to these spaces every time. The reason for this was the inconvenience and the concerns about 

how colleagues may interpret the isolation. 

Satisfaction 
Some researchers (e.g. Brennan et al., 2002; Oldham and Fried, 1987) claim that the satisfaction of employees 

in open offices is higher than in closed offices, because of the increase in communication. However, the 

amount of noise and distractions increases as well and the possibility to concentrate decreases in open offices 

in comparison with cellular offices (Maher and Von Hippel, 2005). Kim and De Dear (2013) conclude that the 

benefits of enhanced ‘ease of interaction’ were smaller than the penalties 

of increased noise level and decreased privacy resulting from open-plan 

office configuration. According to Becker, Gield, Gaylin and Sayer (1983); 

Oldham and Brass (1979) (as stated in Brennan et al., 2002), the decrease 

in privacy and the increase in noise and distraction causes a decrease in 

performance. The decline of the privacy consists of three physical 

elements (Congdon, Flynn, and Redman, 2014): acoustical (hearing 

colleagues), visual (see colleagues), and territorial (having an own place). 

In open office designs, employees are always connected in physical and 

virtual sense. Due to the lack of privacy and the increase in noise and 

distractions, the satisfaction of employees asserts to decline (Van der 

Voordt, 2003; Van Meel & Van der Voordt, 2002). Boutellier et al. (2008) 

mention that individuals are more comfortable to interact when they can 

control the boundaries of their conversation. However, other researchers 

(e.g. Sundstrom, Burt & Kamp, 1980) claimed to measure an increase in 

employee satisfaction when working in open offices. 

Important to notice is the fact that there are much different aspects 

which influence the satisfaction, productivity, and interactions in open 

offices in contrast to cellular offices. For example, open offices differ in 

acoustics comfort, and the layout and the size of open offices in never 

equal to other open offices. Besides, there are differences in desks: 

multiple desks with high partition (figure 3.2.7), or desk without 

partitions (figure 3.2.6) (Clegg, Davis & Leach, 2011). These two designs 

represent complete different work environments. 

 Impact of open offices versus cellular offices on FTF interactions 3.2.2

In this research, the impact of open offices versus cellular offices on the number, location, and characteristics 

of FTF interactions is studied. The effect on the number of FTF interactions and communication in open offices 

in comparison with cellular offices remains an ongoing debate. In a longitudinal field study of Brennan, Chugh, 

and Kline (2002), they state that the communication among colleagues increases. Kupritz (2003); Brand and 

Smith (2005); Van der Voordt, (2003); and Maher and Von Hippel (2005) have concluded the same relation. 

Besides, the interactions between supervisors increase at open office types (Brennan et al., 2002). More recent 

research from Stryker (2005) confirmed this relation. Boutellier (2008) measured the differences of the amount 

and length of interaction between cellular offices and semi-open offices. The number of FTF interactions in 

semi-open offices is higher; however, the total duration of FTF interactions is higher in cellular offices. 

Figure 3.2.7: Open office design with  

workplaces with high partition 

(Source: b2binsights.com) 
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These conflicting results can be 

explained by two different theories, as 

mentioned in Hua (2007): the social 

relation approach and the 

sociotechnical approach. The social 

relation approach claims that open 

office designs stimulate social 

interactions, enhance the quality of 

social interactions and 

communications, and stimulates the 

development of social relationships. 

Besides, the open office, in contrast to 

the cellular office, is expected to have 

a positive effect on motivation and 

satisfaction. This theory is supported 

by the researchers mentioned earlier 

who claim that open offices promote interactions. On the contrary, the sociotechnical approach states that an 

open office has a negative impact on the possibilities for meaningful interaction and would negatively affect 

interpersonal relationships. The reason for this is that opportunities for close interpersonal relationships 

decrease when the privacy decreases because of the removed physical boundaries. This leads to a decline of 

positive job characteristics, which results in a decline of satisfaction, motivation, and productivity of 

employees. Becker and Sims (2001) state that in closed offices employees have more meetings and do not 

meet each other often on the fly. In more open offices, as pods and team-oriented bullpens, there are dozens 

of quite short communications throughout the day. On the contrary, Parkin et al. (2011) claim that employees 

sometimes have the feeling that they disturb other colleagues, when they speak to the people around them in 

open offices.  

Stryker (2005) and Stryker and Santoro (2012) measure the impact of open offices versus cellular offices 

related to the visibility of employees in the particular office type (high-visibility locations versus low-visibility 

locations). They found no significant difference in the level of FTF interactions between high-visibility open 

offices and high-visibility cellular offices. However, in low-visibility open offices the number of interactions is 

higher compared to low-visibility enclosed offices. In addition, overall high-visibility workplaces lead to more 

interactions than low-visibility workstations. These results can be seen in figure 3.2.8, which shows the number 

of interactions per hour per person for different office types (Becker and Sims, 2001). The high visible low-

paneled cubicles, where employees can see each other, experiences more interaction than high-paneled 

cubicles which have a low visibility. Moreover, some studies (Kupritz, 2003; Brand & Smith, 2005) claim that 

open offices values more communication as measured by the frequency of the FTF interactions. However, they 

do not provide results about the duration of the interactions.  

This paragraph forms a literature review of the differences between flexible seating and assigned seating. The 

flexible seating concept is part of the ‘New Ways of Working’ (NWW). First, this term is explained as 

background information in subparagraph 3.3.1. Second, the way flexible seating fits in the NWW approach is 

discussed, and finally, the results of flexible seating and the impact of flexible seating on the FTF interactions in 

a building is discussed, which is related to the fourth research sub question. 

 New ways of working 3.3.1

The New Ways of Working (NWW) strategy, or concept, has been experimented with since approximately 1990 

(Center for People and Buildings, 2013). The name of NWW has been introduced by Bill Gates in 2005 

 Workplace concepts 3.3

Figure 3.2.8: Frequency of interactions per hour per person in different office types 

(Becker and Sims, 2001) 
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(Thunnissen & Verbruggen-Letty, 2010). It is also called ‘The New World of Work’, but in this research the term 

New Ways of Working (NWW) is used. The NWW is an all-purpose word, which means there are many different 

definitions, consisting of different aspects and features. Bijl (2009) defines the NWW as a vision to make the 

work more effective, efficient, and pleasurable for the employee and the organization. This vision can be 

realized by means of giving employees the freedom and the space to work where, when, and how they want. 

Others (e.g. Center for People and Buildings, 2013; Van der Meer & Van ’t Spijker, 2010) emphasize the time 

independent and place independent aspect of the NWW, whereby employees are controlled only on their 

result and not on their presence in the office. The employees are able to work in the evening and do not have 

to show up in the office, for example. However, the NWW strategy is seen as a sort of utopia and a vision with 

several implications for companies. A couple of examples are: working from home, stimulating knowledge 

sharing, working paperless, and controlling employees on their result (Van der Meulen, 2014). It is also possible 

to implement the NWW only partly. For example Yahoo has forbidden employees to work from home, but they 

may work time independent and they do not have to check in when the workday starts (Lindsay, Magnolfi & 

Waber, 2014).  

Models and theory 
The NWW strategy has been described by different models. Baarne, Houtkamp, and Knotter (2010) claim that 

there are many different definitions of the NWW concept. On the basis of the existing literature, they mention 

four major features: 

1) Working time independent and place independent: ‘Anytime, anywhere’;  

2) Control the employees on result: ‘Manage your own work’; 

3) Access to knowledge, experience, and idea’s: ‘Unlimited access and connectivity’;  

4) Flexible working relationships: ‘My size fits me’. 

Organizations which embrace these four features, give employees the space to organize their own work. 

Besides, trust is a major aspect (Bijl, 2009). Baarne et al. (2010) use the three terms: ‘Bricks’ (building, 

physical), ‘Bytes’ (ICT, virtual) and ‘Behavior’ (people/organization) which must be considered due to the 

NWW.  

1. The ‘Bricks’ part consists of the building aspects and the facility aspects. This means that: 

- The building stimulates the flexible seating concept;  

- The office environment should be designed as a venue where people can meet each other, and the 

environment should feel like home; 

- Workplaces are arranged regarding the activity based concept (see paragraph 3.3.3); 

- The building consists of physical spaces to facilitate a network environment where people from 

outside the organization can be received. 

2. The ‘Bytes’ part means that the employees are facilitated with ICT. This part includes that employees: 

- Are facilitated with  a laptop and a smartphone to work time independent and place independent; 

- Have the possibility to make conference calls or are able to use web-conferencing;  

- Always have access to information, which is shared with everyone; 

- Do not have to adapt themselves to technology, but they are provided with the ICT they want. 

3. The ‘Behavior’ aspect deals with the employees themselves: their work style, behavior, and characteristics. 

The most important features of the behavior aspect are that: 

- Employees are autonomous and decision-making is being delegated; 

- Anticipation on different work styles and different personal characteristics is important; 

- There has to be a balance between trust and control; 
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Figure 3.3.1: The New Ways of Working, according to Van der Meer and Van ‘t Spijker (2010) 

- Jobs and functions disappear partly, and all-round functions are important.  

As described in Van der Blonk and Hoendervanger (2013), the Bricks and Bytes are often the dominant aspects. 

The change from the old way of working to the NWW has a major impact on employees. This aspect has often 

been neglected, as Van der Blonk and Hoendervanger stated. When the NWW concept has been introduced, 

the individual needs and preferences should be taken into account.  

Van der Meer and Van ‘t Spijker (2010) mentioned four other aspects of NWW instead of ‘Bricks, Bytes and 

Behavior’. According to them, the major differences between the old way of working and the NWW are: the 

work processes, the culture and management style, knowledge management, and the workplace concepts. In 

figure 3.3.1., the different aspects with their elements are shown.  

 

 

Van der Meer and Van ‘t Spijker (2010) use another model or categorization to describe the NWW in 

comparison with Baarne et al. (2010), however, the implications and the basis of the definition is quite equal. 

Van der Meer and Van ‘t Spijker mention also place and time independency, which implies the flexible seating 

concept. Besides, they claim that the NWW should stimulate interactions and communication. In paragraph 

3.2.5 several studies are described where the influence of NWW on interpersonal FTF interaction is tested.  

Several reasons to implement the NWW concept have been mentioned by different researchers and authors 

(Van der Meer & Van ‘t Spijker, 2010; Center for People and Buildings, 2011, 2013; Van Ree, Van der Voort & 

Volker, 2004; Baarne et al., 2010; Bijl, 2009). The main objectives of the NWW are: 

- Reduction of costs due to the decrease in the number of workplaces and the decrease in surface area; 

- Increase in communication and interaction; 

- The increase in productivity; 

- The increase in satisfaction of employees; 

- The improvement of the image of the organization; 

- More flexibility. 

The New Ways 

of Working 
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These objectives or intended advantages of the NWW are not proven or studies give conflicting. The most 

important reason to implement the NWW is the reduction of costs, especially by the reduction of square 

meters (Van Akkeren, 2009). 

 Flexible seating 3.3.2

The NWW concept is a generic term for different developments and implications which means that people 

work in a different manner. The major change due to the NWW concept is the fact that people have flexible 

seating. This means that employees can sit everywhere in the office and they do not have an assigned seat. 

This concept is also called: hot desking, flexible working concept, or blended working (Haslam, Millward & 

Postmes, 2007; Van Yperen, Rietzschel & De Jonge, 2014). In this thesis, the term of flexible seating in contrast 

to assigned seating will be used. Three variants of flexible seating can be distinguished: 

1. Desk-sharing: A workplace is shared by two or more employees. 

2. Hotelling: Employees do not have their own workplace, but they can reserve a workplace for a certain 

time.  

3. Hot-desking: Employees do not have their own workplace and cannot reserve a workplace. Employees 

can choose every workplace at any time (if not occupied by a colleague).  

Organizations that have implemented the NWW concept can be categorized as variant 3 (hot-desking) as this is  

the most common variant. In this study, the hot-desking variant is meant when the flexible concept is named. 

In the past, every employee went to the office for work. However, nowadays people can work from home, 

work on a part-time basis, or work at a customer, for instance (Bijl, 2009). This implies that in the office some 

workplaces are unoccupied during the day. By means of flexible seating, these unoccupied workplaces can be 

used and the number of the total required workplaces decreases. This approach saves costs (Pouwelse, 2013). 

In addition, this NWW aim to enhance interactions between colleagues and aim to increase productivity (Van 

Akkeren, 2009).  

 Activity based concepts 3.3.3

The office building should offer different spaces for different kinds of work activities to on the one hand avoid 

distractions and on the other hand to stimulate interactions to support optimal productivity. Activity based 

working (ABW) is a workplace strategy that provides people with a choice of settings for a variety of workplace 

activities (Appel-Meulenbroek, Groenen & Janssen, 2011). ABW allows employees to physically locate 

themselves where it is most suitable for them to complete their work. E.g. employees have the possibility to do 

concentrated work in a space in the office where the employee is not disturbed (Greene, Nagrath, Town & 

Wyllie, 2012).  

Activity based working is different from flexible seating, because flexible seating is workplace related, not 

building related in theory. Flexible seating is a concept which describes how to deal with workspaces. Activity 

based working is a combination of flexible seating and the layout of a building; flexible seating is part of the 

ABW concept (Greene et al., 2012). Employees in companies which use ABW can sit everywhere they want; 

however, ABW goes one step further than only make use of flexible seating. Employees choose a workplace 

which suits the best for their planned activity. The next types of workplaces or spaces in the office building can 

be distinguished in the ABW concept (Appel-Meulenbroek et al., 2011; Pouwelse, 2013; Van Akkeren, 2009): 

- Single person room; 

- Silence workplace, for concentrated work; 

- Two-person room; 

- Team room; 

- Open workplaces, where much FTF interactions are possible; 

- Semi-open workplaces; 



pg. 45 | Face-to-face Interactions in University Buildings - 2015 
 

- Meeting facilities; 

- Touch down workplaces, for short lasting activities such as emailing; 

- Coffee corner and pantries; 

- Space for making telephone calls. 

These different spaces are indicators for ABW. According to the activities of the specific company, some spaces 

are not necessary and other spaces are required. The ABW concept does not provide one single composition of 

the building, since for every company the different spaces, and the ratio of the different spaces, differs 

(Greene, Nagrath, Town & Wyllie, 2012). The ABW office has not a standard design as, for example, a CoCon 

office or cellular office does. The ABW office consists of many different spaces which creates much different 

possible designs.  

 Impact of flexible seating on satisfaction and productivity 3.3.4

The results concerning the implementation of the flexible seating concept differ from study to study. The 

decline of costs is measurable and has been proven; however, results concerning e.g. productivity remain 

unclear (Van der Voordt, 2003). This subparagraph reviews the satisfaction and perceived productivity of 

employees resulting from the  flexible seating concept. 

Satisfaction 
Gakes (2012) points out that the implementation of the NWW has a positive effect on the satisfaction of 

employees. Nevertheless, not every employee experiences the NWW as positive and would prefer the old way 

of working. According to Koenen, Vieira, and Verhue (2010), a survey among approximately 800 employees 

executed by the Dutch government, showed that 85% supported the NWW concept. The employees working 

according to the NWW experienced more autonomy (74%) and higher levels of job satisfaction (56%). Van der 

Voordt (2003) has specifically measured the impact of flexible seating on the satisfaction of the employees. He 

points out that the effects of flexible seating on job satisfaction provide a mixed picture. The majority of the 

employees of seven different projects were positive about the new concept, but there are also projects where 

the majority of the employees would prefer to revert to the old situation.  

Not every employee in the organization is an advocate of the NWW and flexible seating. For example, 

Congdon, Flynn, and Redman (2014); Laihonen, Jääskeläinen, Lönnqvist and Ruostela (2012) conclude an 

increase in distractions and a decline of privacy due to NWW. Van der Meulen (2014) provides a list of 

obstacles that can overcome while implementing the NWW. The fear to lose an assigned seating was 

mentioned as most significant barrier. Before the implementation, 50% of the people had the fear to lose an 

assigned seating and afterwards 40% of the people still experienced this as a loss. Van Susante (2014) 

concluded that five factors score better at the NWW in contrast to the old way: seclusion rooms, office climate, 

office interior, office services (leisure), and cleanliness. Four factors were better while maintaining the 

traditional way of working: general facilities, privacy, the desk and chair, and the storage. According to Van der 

Voordt (2003), he describes that giving up one’s personal desk conflicts with basic human needs for privacy, 

territoriality, personalization, and expressing one’s status. These needs are partly culture dependent, because 

in countries where hierarchy and status is important (e.g. Germany, France, and Italy) the implementation of 

flexible seating is even more difficult (Dorscheidt, Folkers, Rietmeijer & Wolters, 2011).  

As stated in Congdon, Flynn and Redman (2014), people from the Netherlands are the most satisfied with 

flexible seating in comparison with the rest of Europe. The Dutch people are more egalitarian considering the 

office design; for instance, the managers and leaders work alongside employees of all levels in open spaces. 

Finally, the boundary of the work/private balance becomes vaguer (Rijksoverheid, 2011). The employees have 

more freedom and more influence on their work/private balance. For some employees this is an advantage, 

but some employees are constantly involved in their job 24/7 (Baarne et al., 2010).  
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Productivity 
Productivity is difficult to measure for knowledge workers. Haynes (2008) mentions that productivity in 

manufacturing context is simply related to outputs and inputs. The output from a knowledge worker varies due 

to his job function and type of work. Therefore, Van Yperen, Rietzschel and De Jonge (2014) researched the 

effect of flexible seating on the perceived productivity. The influence of the flexible seating on the perceived 

productivity of employees is connected to at least four different psychological needs: the need for autonomy, 

the need for competence, the need for relatedness, and the need for structure. Van Yperen et al. (2014) 

defines the perceived productivity as the degree to which flexible seating enhances employees’ own 

functioning in their jobs. The need for autonomy positively predicts the perceived productivity of flexible 

seating. In contrast, no empirical support was found for the positive impact of need for competence on the 

perceived productivity. The need for relatedness negatively affects the perceived productivity. Need for 

relatedness refers to an individual’s wish to feel connected to others and to be a member of a group. In 

addition, Center for People and Buildings (2011-I) and Baarne et al. (2010) claim that the social cohesion 

between colleagues decreases and the balance between work and private becomes more vague while flexible 

seating is applied. Flexible seating may cause that employees feel more socially isolated and disconnected from 

others. At last, Van Yperen et al. claim that the need for structure has a negative impact on the perceived 

productivity of flexible seating. People who have a high need for structure also have a strong preference for 

structured and predictable situations. When employees are allowed to make decisions about many job related 

aspects this may result in unclear expectations, rules, and regulations. Employees with high need for structure 

prefer assigned seating, rules and regulations. In contrast, employees who have a low need for structure are 

more motivated when they have more autonomy in the NWW (Slijkhuis, 2012).  

 Impact of the workplace concept on FTF interactions 3.3.5

Not much research is conducted on the impact of flexible seating on FTF interactions in comparison with 

assigned seating. In contrast, the impact of an open office or an enclosed office design has been studied by 

many researchers, since this development is as old as the arrival of office buildings. The most studies on 

flexible seating are done with respect to the satisfaction of the employees (e.g. Van der Meulen, 2014; Gakes, 

2014) and on perceived effectives (e.g. Van Yperen et al., 2014).  

Employees who work at assigned seating have more interactions and collaborate more with their team 

members, as stated in Haslam et al. (2007). They concluded that employees at assigned seating have overall 

more FTF interactions, because employees at flexible desks have limited opportunities for FTF interaction with 

team members. Employees with assigned seating value more FTF communication, but they communicate less 

with electronic channels. Besides, employees with assigned seating experience a higher frequency and 

intensity of interactions with co-located team members. Employees at flexible seating have more electronic 

communication than FTF communication. Van der Voordt (2003) concludes that the effect of flexible seating on 

interaction is mixed. It appears that the contact with more different colleagues rises, since the employees have 

the opportunity to establish new contacts. Nevertheless, the relationship with the colleagues is less tight. 

According to Van der Voordt (2003), the informal contacts have increased, and the formal contacts did not 

change significantly.  

According to Blok et al. (2012), the implications of the NWW are unknown, by means of where and how 

employees work. In their study a Dutch organization was studied, which switched from the traditional way of 

working to the NWW. They studied the increase or decline of knowledge sharing, satisfaction, and productivity. 

The expected increase of knowledge sharing failed to appear; knowledge sharing even significantly decreased 

in the new situation. However, Blok et al. also suggest that a decline in knowledge sharing does not imply a 

decline in interaction and communication.  
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Communication in ABW office 
Research of Boutellier et al. concluded that employees in cell offices spent on average 43% of their time on 

communication and in ABW offices only 30% of the time. Hatch (1987) (as stated in Boutellier et al., 2008) 

measured the same relation and concluded that barriers increase time spent on communication. Interactions 

are required for innovation, as stated before. However, in ABW offices more time for other activities is freed 

up. Boutellier et al. did another interesting observation. As described in paragraph 2.1, when communication 

takes places between the transmitter and receiver, there will always be an information asymmetry. This gap is 

reduced through socialization that takes place due to FTF contacts, shared time and experiences together. In 

the ABW offices more interactions overall were measured, but they lasted shorter than in cellular offices. 

Consequently, moving from a cellular office to an ABW office, strong ties stay the same, but more weak ties are 

added. In addition, the time spent on meetings did decrease. Brennan et al. (2002) suggest that the number of 

confidential conversations decrease in open offices, since the privacy decreases and more employees can 

snoop. This could decrease the amount of communication, or at least a particular kind of communication.  

In this chapter the features of office buildings were reviewed, and the development of knowledge work was 

discussed. Literature was reviewed about the different office types, and specifically the differences between 

open offices versus cellular offices, and the flexible seating concept versus the assigned seating concept. 

Furthermore, by means of the literature review, the third research sub question can be answered.  

3) What are the differences between the different offices types and what are the differences between 

flexible seating and assigned seating? 

Open offices versus cellular offices are extreme forms of office types; generally an office type consists of a 

combination of those concepts. In general, two different classifications can be distinguished: on the basis of 

layout concept, and on the basis of the number of persons. In this research, the classification on the basis of 

number of persons is used, because the number of employees in an office is easy to measure. Four office types 

will be distinguished:  

- Cellular office  (1 person) 

- Shared cellular office (2 – 3 persons) 

- Semi-open office  (4 – 8 persons) 

- Open office  (More than 8 persons) 

The complete overview of the conceptual model is shown in figure 3.4.1. The impact of the different office 

types on FTF interactions is not agreed by all researchers. Generally, it is stated that the number of interaction 

increases in an open office, because employees see and hear each other. However, other researchers state 

that the number decreases, because the number of confidential conversations decreases in open offices, since 

the privacy decreases. Besides the office types, the flexible seating concept was explained. Flexible seating is 

part of the New Ways of Working (NWW) concept. Flexible seating implies that employees do not have their 

own workplace. They can choose every workplace at any time to work at, if it is not occupied by a colleague. 

Researchers have provided conflicting results of the impact of flexible seating on FTF interactions. Generally,  

the number of FTF interactions increases. It appears that the contact with more different colleagues rises, since 

employees have the opportunity to establish new contacts. 

In this research, different combinations between the office types and flexible seating versus assigned seating 

can be made, to investigate the effect on the number, characteristics, and location of FTF interactions. 

Consequently, according to the literature study, the conceptual model shown in figure 1.2.1 is extended to the 

model shown in figure 3.4.1.  

 Conclusion  3.4
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Figure 3.4.1: Extended conceptual model with all sub variables of the office type, workplace concept, personal characteristics, 

and the FTF interactions 
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4 Research Design 
 

The aim of this research is to get insight in how many, where and what kind of face-to-face (FTF) interactions 

take place in university buildings, and to examine the impact of the office type and workplace concept, and the 

personal characteristics on FTF interactions. In the previous two chapters, the different sets of variables have 

been reviewed based on the literature. The relations between the different sets of variables will be researched 

by means of the combination of a two days diary, and a questionnaire for the personal characteristics. The 

choice for this method and the features of the diary is discussed in paragraph 4.1. Besides, this chapter outlines 

which relations between the different variables are important to get an answer on the research sub questions. 

All these studied relations will be clarified in paragraph 4.2. Further, the three different sets of variables: office 

type and workplace concept, personal characteristics, and the number, location and characteristics of the FTF 

interactions will be operationalized in paragraph 4.3. The chosen buildings for this research are described in 

paragraph 4.4. 

Observations, in combination with a questionnaire or interview, are the most popular forms to gather data 

about organizational behavior in buildings (Appel-Meulenbroek, 2014; Boutellier et al., 2008). Runkel and 

McGrath (1972) describe four quadrants of strategies for studying human behavior: 1) settings in natural 

systems, 2) contrived and created settings (laboratory experiments), 3) behavior, not setting dependent, and 4) 

no observation of behavior required (theory or computer simulation). Studies regarding building layout with 

the human behavior aspect, can be classified as category one or three. Strategy one consists of field studies or 

field experiments, which are done by means of observations. Keeping a diary by respondents, is defined as self-

reported observations. Interviews and questionnaires are examples of ‘sample surveys’, which can be 

categorized in strategy three (Appel- Meulenbroek, 2014).  

In this research, a diary in combination with a questionnaire is chosen to gather the data. Figure 4.1.1 shows a 

page of the FTF interaction diary, and appendix figure 1a, b show the questionnaire. In the diary, detailed 

information about the location, content, time, duration, and so on, is registered. A diary is chosen as method, 

because observations and interviews have a couple of disadvantages in comparison with a diary. Observations 

are very time consuming and less obtrusive for respondents (Van den Berg, 2012). Because it takes much time, 

often only a relatively small number of people is observed. For that reason, the results are not generalizable for 

other organizations. Video cameras at different locations seem to be a conceivable solution, because the 

number of FTF interactions is not very time-consuming to analyze then. However, researching FTF interactions 

by observations reproduces not what the content of the interaction is (Boutellier et al., 2008). For that reason, 

in this research, the participants can judge what the content is and whether or not the interaction is work 

related, for example. Subsequently, they can register this in their diary. The results would not be valid, when a 

researcher has to interpret the content and other features of the FTF interaction by means of an observation. 

In that case, the results are too dependent on the interpretation of the researcher and sensitive for 

interpretation errors. Interviews and surveys can have excellent generality; however, they are not designed for 

measurement of behaviour. Blakstad, Hatling and Bygdås (2009) state that there is a difference between how 

people think they spend their day, as how they actually do. Boutellier et al. (2008) claim that questions are 

subject to what participants remember; they represent opinions, and not facts. The advantage of a diary, is the 

fact that the respondents fill it in every time when they have an FTF interaction. For that reason, as little as 

possible FTF interactions are forgotten. In comparison, the number of listed FTF interactions would decrease, 

when the respondents register their interactions at the end of the day.  

Respondents are requested to record all their FTF interactions for two days. The diary is designed in a way that 

the respondents have clear guidelines how to fill it in; however, the diary is easy to use without too many 

 FTF Interaction diary and questionnaire 4.1
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Figure 4.1.1: Page of the diary for day 1, interaction 1. 

instructions. The user-guide of the diary explains that every face-to-face interaction in the building should be 

registered: planned, unplanned, private, work-related and so forth. Only the FTF interactions longer than ten 

seconds have to be filled in; a greeting in the hallway does not count, for example. In figure 4.1.1 a page of the 

diary is shown, which should be filled in for every interaction during two days. This imaged page is the form for 

day 1, interaction 1.  
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Figure 4.1.1: Example of the FTF interaction diary 

The respondents are asked to fill in the diary, directly after every FTF interaction, so that they do not forget 

interactions. The diary cannot be filled in online and is only dispersed in a printed version, due to the fact that 

they see their personal, printed diary lying on their desk. The respondents are thus reminded to fill it in. In 

addition, the respondents received two times a reminder by email, in order to be sure the most FTF are 

recorded in the diary and to get a high respondents rate. Another contribution to get as high response rate as 

possible, the conceivable participants were approached face-to-face at their office, if they were willing to 

participate in the research. 

To answer the main research question, seven sub research questions have been mentioned in the introduction 

in chapter 1. The first three sub research questions are answered by means of the literature review in chapter 

2 and 3. Sub questions 4 till 7 are studied by means of quantitative research: 

4) What are the characteristics of the FTF interactions in university buildings, and which characteristics 
have a relation with each other? 

5) What are the effects of the office type and workplace concept, and the personal characteristics on the 
number of FTF interactions? 

6) What are the effects of the office type and workplace concept, and the personal characteristics on the 
total duration spent on FTF interactions? 

7) What are the effects of the office type and workplace concept, and the personal characteristics on the 
content of FTF interactions? And what are the effects of the office type and workplace concept on the 
team relatedness of the FTF interactions? 
 

The studied relations of the variables of the FTF interactions (sub question 4) are described in subparagraph 

4.2.1. The relation between the independent variables on the number of FTF interactions is described in 4.2.2, 

and the effect on the total duration in paragraph 4.2.3. The remainder studied relations are explained in 

paragraph 4.2.4. 

 Relations between the characteristics of FTF interactions 4.2.1

The characteristics of the FTF interactions are described in chapter two and summarized in the extended 

conceptual model in paragraph 3.4. In table 4.2.1, the studied relations between the characteristics of the FTF 

interactions are shown. Ten characteristics of the FTF interactions are listed, which can have a relation with 

each other. This results in 45 possible relations; however, not all 45 relations are interesting to examine. 

According to the introduction, the most important relations regarding the FTF interactions are where they 

occur (location) and what is shared (content). Does the coffee machine provide social interactions, or does the 

coffee machine stimulate creative sessions, for example? It is interesting to examine where the most work 

related interactions take place, and if on some days of the week more knowledge is shared, for example. 

Therefore, the day of the week (Monday, Tuesday, etc.) in relation to the number of FTF interactions per day 

will be studied. Employees meet each other at the office; as a result, the building should stimulate impromptu 

FTF interactions. For that reason, the intention of the FTF interactions is studied in relation to the location and 

the time of the day. Furthermore, the content of the interactions related to the intention is studied. This 

relation will provide insight to which extent impromptu interactions are social interactions or knowledge 

sharing interactions, for example. It is expected that the interactions at meeting rooms last longer than at the 

hallway. The location related to the duration is studied to get an overview how much time on interactions at 

the different locations is spent. Finally, the relation between the location and to which extent the FTF 

interactions is routine based is studied. The complete overview of the studied relations is shown in table 4.2.1, 

with the numbers of the related paragraphs where the results of the analyses are presented.  

 

 

 Studied relations 4.2
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Table 4.2.1: Studied relations regarding the FTF interaction as researched in the related paragraph 

Table 4.2.2: Studied relations regarding the number of FTF interactions 

 FTF interactions 
Time 
of the 

day 

Total 
duration 

Content 
Work 

relatedness 
Intention Routine 

Team 
relatedness 

Location Number 

Time of the 
day 

    § 6.1.1     

Total 
duration 

    § 6.1.1   § 6.1.2  

Content     § 6.1.1   § 6.1.2  

Work 
relatedness 

       § 6.1.2  

Intention § 6.1.1 § 6.1.1 § 6.1.1     § 6.1.2  

Routine        § 6.1.2  

Team 
relatedness 

         

Location  § 6.1.2 § 6.1.2 § 6.1.2 § 6.1.2 § 6.1.2    

Number          

 

 

 The number of FTF interactions per day 4.2.2

One of the major topics of this research is the effect of the workplace concept & office type, and the personal 

characteristics on the number of FTF interactions per day. The studied relations are shown in table 4.2.2. As 

mentioned in the introduction and the literature study, one of the most important functions of the office 

building is to stimulate FTF interactions. As a result, the impact of the office type and workplace concept on the 

number of FTF interactions is studied.  

 FTF interactions 

Office 
type 

Workplace 
concept 

Job 
function 

Duration of 
employment 

Employment 
location 

Contract 
Social 

contacts 
Gender Age 

Moderating 
effect 

Number § 6.2.1 § 6.2.2 § 6.2.3 § 6.2.3 § 6.2.3 § 6.2.3 § 6.2.3 § 6.2.3 § 6.2.3 § 6.2.4 

 

Much research about the impact of an open office design on the number of FTF interactions has been done. 

These studies suggested that the communication enhances in open offices, because the employees see each 

other and hear others’ conversations. These conversations happen at the workplace; as a result, it seems that 

especially the number of interactions at the workplace increases. For that reason, the distinction between the 

FTF interactions at the workplace and outside the workplace are interesting. Consequently, in addition to all 

FTF interactions in the building, the impact of the office type on the FTF interactions, especially at the 

workplace, is studied. The other locations are excluded from the sample. The same sample of employees is 

researched. 

Further, this research examines the moderating effect of the personal characteristics on the effect of the office 

type and workplace concept on the number FTF interactions. The moderating effect of the variables which 

have a significant impact on the number of FTF interactions will be included in a linear multiple regression 

model.  

 The total duration of FTF interactions per day 4.2.3

Not only the number is studied in this research, but the total duration spent on FTF interactions is studied too. 

The impact of all personal characteristics, and the office type and workplace concept on the total duration 

spent on FTF interactions is researched. The total duration is relevant to study, because there is a difference in 

the number of FTF interactions if the FTF interactions last for only one minute or one hour for example. For 
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Table 4.2.3: Studied relations regarding the total duration spent on FTF interactions 

Empty cell = relation not studied in this research 
 

Table 4.2.4: Studied relations regarding the content and team relatedness of the FTF interactions  

example, five interactions of one minute is a major difference of five interactions of one hour. Besides, the 

moderating effect of the personal characteristics on the effect of the office type and workplace concept on the 

total duration spent on FTF interactions is researched. In table 4.2.3, all studied relations related to the total 

duration is presented, and paragraph where the results are presented is shown. 

 FTF interactions 

Office 
type 

Workplace 
concept 

Job 
function 

Duration of 
employment 

Employment 
location 

Contract 
Social 

contacts 
Gender Age 

Moderating 
effect 

Total 
duration 

§ 6.3.1 § 6.3.2 § 6.3.3 § 6.3.3 § 6.3.3 § 6.3.3 § 6.3.3 § 6.3.3 § 6.3.3 § 6.3.4 

 

 Content and team relatedness of FTF interactions 4.2.4

This research focusses on the number, duration and the content of FTF interactions. The number and total 

duration of FTF interactions is discussed in the previous subparagraphs. In this paragraph, other studied 

relations are described. In table 4.2.4, the remainder studied relations are presented with the related 

paragraphs.  

 FTF interactions 
Day of 

the 
week 

Time 
of the 

day 

Total 
Duration 

Content 
Work 

relatedness 
Intention Routine 

Team 
relatedness 

Location Number 

Office type 
  

§ 6.3 § 6.4.2    § 6.4.1  § 6.2 

Workplace 
concept 

  
§ 6.3 § 6.4.2    § 6.4.1  § 6.2 

Job function   
§ 6.3 § 6.4.2    § 6.4.1  § 6.2 

Duration of 
employment 

  
§ 6.3       § 6.2 

Employment 
location 

  
§ 6.3       § 6.2 

Contract 
  

§ 6.3       § 6.2 

Social 
contacts 

  
§ 6.3       § 6.2 

Gender 
  

§ 6.3 § 6.4.2    § 6.4.1  § 6.2 

Age   § 6.3 § 6.4.2    § 6.4.1  § 6.2 

 
 
 
 
 

Content 
As shown in table 4.2.4, the relation between four variables on the content of the FTF interactions and the 

main personal characteristics, office type and workplace concept are researched. According to the previous 

literature, younger employees have other communication patterns than older people with regarding to the 

content. For that reason, the relation between the age and the content is examined. In chapter 2 is stated that 

women communicate to establish social ties and men to share knowledge. Therefore, the relation between the 

gender and content of the interactions is researched. The results of the analyses of these relations are 

presented in chapter 6. The differences between the job functions are researched. According to previous 

literature, the professors have other responsibilities than PhD students,  for example. For this reason, the 

content of the FTF interactions is expected to differ. Finally, the relation between the office type and the 

workplace concepts, and the content of the FTF interactions is studied. The results of the analyses regarding 

the content are shown in paragraph 6.4.1. 
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Team relatedness 
In the literature review is stated that employees at flexible seating do not have higher number of FTF 

interactions, but do meet more colleagues outside their team. In this research, the relation between the 

workplace concept & office type, and the team relatedness of the FTF interactions is studied. Besides, the team 

relatedness of the main personal characteristics is investigated. The results will be presented in paragraph 

6.4.1.  

In this paragraph, the three different sets of variables, as mentioned in the introduction (paragraph 1.2), are 

operationalized. The sets of variables in this research are: office type and workplace concept, personal 

characteristics, and number, location, and characteristics of FTF interactions. These sets of variables are 

explained in respectively paragraph 4.3.1, 4.3.2 and 4.3.3.  

 Office type and workplace concept 4.3.1

In this research design, the set of variables ‘Office type and workplace 

concept’ (figure 4.3.1) is operationalized. This set of variables consists of 

different office types in combination with the two different workplace 

concepts. 

Office types 
According to the literature review, different office types or office types can be distinguished. However, as 

stated in Liebregts (2013) and Van Susante (2014), for example, the switch from the traditional way of working 

to the NWW implies a switch from traditional offices to more open offices. This combination of the workplace 

concept and the office type is interesting and cannot be seen apart from each other. For this research, four 

different office types are interesting to measure. In this research, four different layouts of offices are 

distinguished:  

1) Cellular office: The cellular office is a single person room office, enclosed by walls. 

2) Shared-room office: The shared-room office is a two - or three persons office, enclosed by walls. 

3) Semi-open office: The semi-open office is a common space without walls between the workstations. 

The common space is related to other common space with (moveable) partitions. The semi-open 

office holds four - to eight persons per room. 

4) Open office: Open offices are characterized by a lack of interior walls, tend to be larger and contain 

more than eight persons.  

This classification is based on the classification of Bodin Danielsson (2010), as described in paragraph 3.2. The 

classification for offices based on layout and design (as described in Jasperse, 2013; Liebreghts, 2013) is not 

chosen, because it is difficult to make the right classification. The classification on the number of persons in a 

space is reliable to make, because the number of people in a space can be measured easily. As state before, 

related to the two different classifications from the literature review, the two extreme forms of layout types 

are: open offices and cellular offices. An occurring layout type in between is called a semi-open office in this 

research. This type can be compared with the team office or the CoCon office. The cellular offices can feature a 

workplace for one person or more persons. Regarding interactions, this is an important distinction. Persons 

who work in a single person room should leave the room if they want to interact, or they should get a visit. 

Flexible seating and assigned seating  
Employees, who work flexible, can choose the location where they work: in the office, at work, or at a third 

place. Besides, the employees can choose at which desk in the office they want to sit. The participants were 

asked to fill in the FTF interactions at work, not when they work from home or somewhere else. This research 

 Set of variables  4.3

Figure 4.3.1: Set of variables ‘Office 

type and workplace concept’ of the 

conceptual model 

 

Office type and workplace 
concept 
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Figure 4.3.2: The eight different combinations of office type and 

workplace concept, and the combination with laboratories. From 

the traditional way of working to the NWW a shift from 

combination 1 and 2 to 7 and 8 is noticeable.  

focusses on the office type and workplace concept; consequently, only FTF interactions at work are important. 

Regarding the workplace concepts, the distinction can be made in flexible seating and assigned seating: 

1) Flexible seating: Employees do not have their own workplace and can choose a workplace where they 

want to work; 

2) Assigned seating: Employees have their own workplace and sit at the same workplace every day. 

When employees work in a flexible seating office, they can choose their workplace. If they have activities which 

require concentrated work, they would choose a different workplace then when they have to interact much. 

For that reason, it must be taken into account that employees can switch to different workplaces during the 

workday. Admitted to the diary are several questions about possible switches to different workplaces for the 

employees who work at flexible seating.  

Office type and workplace concept 
Consequently, four different options for layout and 
two different options for workplace concepts are 
distinguished in office spaces. As a result, eight 
different combinations are distinguished. Employees 
in university buildings do their work in one of the 
eight combinations. As shown in figure 4.3.2, the 
eight different combinations in this research are:  

1. Assigned seating  Cellular office; 

2. Assigned seating   Shared-room 

office;  

3. Assigned seating   Semi-open office;  

4. Assinged seating   Open office; 

5. Flexible seating   Cellular office; 

6. Flexible seating   Shared-room office; 

7. Flexible seating   Semi-open office; 

8. Flexible seating  Open office. 

As stated in the introduction, from the traditional way of working (assigned seating) to the NWW (flexible 

seating), generally speaking, the office environment change from cellular offices or shared-room offices to 

semi-open offices or open-offices. In figure 4.3.2 this switch is pictured. So the combinations 1, 2, 7, and 8 are 

excepted the most common combinations in this research. Only the combinations are studied, if the sample 

provides enough participants in certain combination. The moderating effect of the two variables of office type 

and workplace concept will be researched. A building can consist of several combinations, for example, cellular 

offices and shared-room offices. For this reason, the FTF interactions of employees in a certain office type and 

workplace concept are studied, not the building in total.  

 Personal characteristics 4.3.2

In line with the conceptual model, it is hypothesized that personal 

characteristics have an effect on FTF interactions. Based on the findings from 

the literature, the following personal characteristics are relevant to collect: age, 

gender, household composition, contract type, employment location, duration 

of employment, job function, and social contacts and the need for it. In addition 

to the FTF interactions diary, a questionnaire was designed to gather data on 

these personal characteristics. The questionnaire can been seen in appendix 

figure 1a, b. The questionnaire about the personal characteristics is mostly 

standard. The distinction of the job function, and the social contacts and the 

 

Personal characteristics 

Figure 4.3.3: Set of variables 

‘Personal characteristics’ of the 

conceptual model 



pg. 57 | Face-to-face Interactions in University Buildings - 2015 
 

Table 4.3.4: Questionnaire social contacts outside work 

need for it, require some clarification: 

Job function 
As described in paragraph 2.5, the functions at universities in the Netherlands are categorized by the UFO 

system (Universitair Functie Ordenen). The VSNU (2015) describes the different functions with their 

abbreviations (from highest function to lowest):  

- Professor (HGL);  

- Associate professor (UHD); 

- Assistant professor (UD); 

- University teacher (OWP); 

- University researcher (OWP); 

- PhD student (PhD), PDEng, and Postdoc (PD); 

- Supportive and management staff (OBP); 

- Secretary.  

These different job functions are included in the questionnaire. The different functions have different activities 

and responsibilities. A professor has a management function, does research, gives lectures, and is responsible 

for a certain master, for example. A PhD student is mainly working at his promotion research, so has probably 

some interactions with colleagues PhD students and with their supervisor. Professors have more meetings and 

interactions with their associate professors, assistant professors, and with the board of the faculty (Van 

Akkeren, 2009). The different roles of the employees at the university is expected to be of great influence on 

the set of variables of FTF interactions.  

Social contacts and the need for it 
To study the social contacts and the social interactions at home, the best method to measure it, is to fill in a 

long-term logbook at home. In that case, the number of FTF interactions in the private life is known exactly, 

and then the effect on the FTF interactions at work can be measured. However, this would be too extensive, 

because the influence of social contacts at home on FTF interactions at work is not the main topic of this 

research. By means of four questions the amount of social contacts outside work is investigated. These four 

questions are shown in table 4.3.4, question one till four. One questions is related to the need for contacts at 

work. 

Questions 
1. Wat is your household composition? 

2. Are you an active member of a club, where you meet other people? 

3. How often do you meet friends (exclusive club meetings)? 

4. How satisfied are you with the amount of contacts in your private life? 

5. How important are social contacts at work for you? 

 

The three questions try to indicate the number of FTF interactions and social activities in the private life. The 

household composition may affect the need for social FTF interactions at work, because in a household with a 

partner or children, the number of FTF interactions is much higher than in a single-person household. In 

addition, people who are an active member of a club or meet friends often, have more FTF interactions too.  

Question four is related to the satisfaction with the amount of contacts in their private life. When people do 

not have many social contacts, it could be possible that they look for social conversations at work.  

Some people may have many FTF interactions in their private life, but have the need for many FTF interactions. 

This could result in many FTF interactions at work, because they like to have much social interactions and social 

ties at work. They would probably answer that social contacts at work are important for them. In contradiction, 

some people would have few interactions in their private life, but do not have the need for it at home and also 

at work. In this research, the importance of social contacts at work (question five) is ranged from very 
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FTF interactions 

Figure 4.3.5: Set of 

variables ‘FTF interactions’ 

of the conceptual model 

unimportant to very important. Respondents could rate question four on a five point Likert scale that ranging 

from 0 (very dissatisfied) to 5 (very satisfied).  

 Number and location of FTF interactions   4.3.3

Number 
The FTF interactions set of variables (figure 4.3.5) consists of three other sets: 

number, location and characteristics. The number of interactions are counted in 

the diaries of the employees which register each interaction. The interactions 

with a duration of 10 seconds or longer count, because just a greeting in the 

hallway does not count, for example. This research studies the location, number 

and characteristics of the FTF interactions. For that reason, all FTF interactions are 

important: between two people and between more than two people. The relation 

of the building layout with FTF interactions is studied, whereas the originate location of the interaction is 

important. 

Location 
Employees meet other colleagues at a certain location in the building. These locations are different per 

building. The locations where interactions can take place are: own workplace, other workplace, pantry or 

coffee machine, canteen, hallway, meeting area, project room, and the toilet. These locations are expected to 

be influenced by the characteristics of the workplace (room size, and flexible or assigned seated). For example, 

employees who work at flexible seating meet other employees probably more at the coffee machine than 

assigned seating employees do. Some buildings will not feature all locations. In paragraph 4.3 the studied 

buildings are discussed, and therefore the different floorplans and spaces in the buildings are reviewed. 

 Interaction characteristics  4.3.4

Based on the findings from the literature study (paragraph 2.4), several characteristics of interactions are 

distinguished: routine versus non-routine, work relatedness, planned or unplanned, team relatedness, the 

content of the message, the duration of the message, and the starting-time. Some of these characteristics 

needs to operationalize to implement them in this research. The content of the message has been already 

operationalized in paragraph 2.4. Moreover, the duration of the interaction and the time of the interaction 

seems clear.  

Routine versus non-routine 
As stated before, non-routine communication is likely complicated and has the potential for misunderstanding. 

Routine based messages are more straightforward. Maher and Von Hippel (2005) asked the question ‘does it 

require your full attention?’ They used a five point scale ranging from ‘not at all’ to ‘extremely’. Their research 

was about work tasks and not about FTF interactions. So this question must be turned into a more FTF 

interaction related question. In this research, the respondents are asked to think about the certain FTF 

interaction, and asked themselves: to what extent was this interaction a ‘brain teaser’, as described in the 

user-guide. In the diary, the respondents can choose on a five point scale from ‘very routine’ to ‘not routine’.  

Work relatedness 
Another characteristic of the message is whether the message is work related or non-work related. Non-work 

related topics for the dialogues could be about last night baseball game, or the activity for the coming 

weekend, for example. As described in the user guide in the diary: a chat about the weather is not work-

related at all. The respondents state on a five point scale if the interaction is work related, with a range from 

‘very work related’ to ‘not work related’. The reason for a five point scale is to mark the ratio of work related 

versus non work related. For example, when the interaction is started about the weather, but the rest of the 

interaction is about work, then option 2 will be filled in. It means: the interaction is not half work related, half 

not work related, but it is also not completely work related.  
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Intention 
In this research, three types of interactions can be distinguished regarding if it is planned or not: planned in 

advance, intentioned by the employee himself or a colleague, or impromptu. Planned interactions are 

meetings or appointments. According to Appel-Meulenbroek (2014), planned interactions are less likely to be a 

result of the physical work environment as unscheduled conversations. Impromptu interactions are interesting, 

because employees did not intend to meet the other. Due to the fact that they have an occasional encounter, 

they speak to each other. When one of the two employees has the intention to visit someone, than it is an 

intentional visit.  

Team relatedness 
The definition of a team in paragraph 2.4 is used for this research: ‘A group of people with different skills and 

different tasks, who work together on a common project, service, or goal, with a meshing of functions and 

mutual support’ (Robbins and Judge, 2013 pp. 309). The respondents in this research are employees at the 

universities at different departments. For that reason, the complete department (or faculty) of the university is 

not an team, for example. The ‘section’, or a group of docents for a certain study course, can be categorized as 

a team. If the FTF interactions is with someone within your team, than it is team related. An interaction 

between more than two persons is team related when one of the two others is a team member.   

To get a view of how the different combinations of layout type and workplace concept, and the personal 

characteristics influence the face-to-face interactions in university buildings, four university buildings are 

selected to gather enough respondents. The research is done in three buildings of the TU in Eindhoven and one 

building of the TU in Delft.  

The three buildings in Eindhoven are chosen to collect enough respondents to research the effect of the 

personal characteristics, the FTF interactions, and the layout types. The variable of workplace concept 

(assigned seating or flexible seating) could not be researched in Eindhoven, because every faculty building of 

the TU in Eindhoven has assigned seating. For that reason, the ‘faculty of Architecture and the Built 

Environment’ building in Delft (BK City) is chosen, which consists of a flexible seating concept. This can be 

compared with the faculty of Architecture in Eindhoven (Vertigo). The four buildings house departments of the 

universities (Built Environment, Electrical Engineering, Chemical Engineering, and Applied Physics) and not 

services or staff departments (for example, the ICT Service, Real Estate Management, and Personnel & 

Organization). This research focusses on university buildings, where knowledge workers do research. The 

service/staff departments carry out other activities. The four buildings were chosen, because it was possible to 

use the network of colleagues, and therefore send an email to the possible participants. In this paragraph, the 

main characteristics and features of the four buildings are described. 

 Helix 4.4.1

Helix (figure 4.4.1 & 4.4.2) is the building for the department of Chemical Engineering in Eindhoven. The 

building accommodates workplaces for approximately 380 academic employees at the moment, which are 

mainly set on floor one till four. The canteen and the board and administration of the department is located on 

the ground floor (TU/e, 2015). The majority of the academic employees of Helix work both in offices as in 

laboratories to do their chemical, experimental research. The layout of the building is quite characteristic, 

because the building consists of long hallways (see figure 4.4.3). At one side of the hallway the offices are 

situated; the laboratories are situated at the other side. The offices differ in size; some rooms are meant for 

one person and some are meant for more than six. Consequently, the building consists of cellular offices and 

more open offices. All employees have their own assigned workplace. 

 Buildings  4.4



   Research Design | pg. 60 
 

The higher the function of the employee, the more square meters per workplace is available. Professors have 

an own office, adjacent to their secretary. In the floorplan in figure 4.4.3, the room of the professor is marked 

with number 3. 

  

Number two represents the secretary of the professorship. PhD students are often set in open offices and 

often sit with more than three other PhD students. Room number one is used as a two, three or even four 

persons room for PhD students or assistant professors, for example. Room number four represents an open 

office for PhD students. Helix has five floors which consist of approximately the same layout design each floor. 

 

 Flux 4.4.2

The Flux building is the new building of two departments: Electrical Engineering and Applied Physics. It consists 

of 25000 square meters divided over ten floors. The Electrical Engineering department represents 576 

academic employees in Flux (TU/e, 2015). Flux has been completed at the end of 2014. Since the beginning of 

2015, the employees have moved into Flux (TU/e, 2015-I). The most users of the building work both in the 

office as in laboratories to do their experimental research. The labs are not situated at the other side of the 

corridor, but are brought together on three floors of the building. The offices are situated on the floors below 

and above the laboratories floors. By locating the offices and laboratories on different floors, the face-to-face 

interactions in the hallways are expected to be stimulated. The different floors are linked to each other by big 

Figure  4.4.3: Floorplan of the 4th floor of Helix 

Figure 4.4.1: The entrée of Helix 
(Source: huybregts-relou.nl) 

Figure  4.4.2: North side of Helix  
(Source: huybregts-relou.nl) 
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Figure 4.4.4: Offices in Flux 
(Source: studiovanderzandt.nl) 

Figure 4.4.5: Stairs in Flux 
(Source: dearchitect.nl) 
 

Figure 4.4.6: Flux 
(Source: architectenweb.nl) 
 

vides and stairs, in order to be in each other’s sight, as shown in figure 4.4.5. The staff services, the department 

administration and the department board is situated on the ground floor; further, the canteen is located on 

the first floor. Bachelor students and master students are free to work in the whole building, except at the 

assigned workplaces of the employees. The academic personnel of the departments are set on the higher 

floors.  

The different office spaces are related to the different job functions of the employees. For example, every 

professor has an own office with a meeting desk. In comparison, two associate professors share a room with 

each other, just as the secretaries. The PhD students are located in open offices for about 12 persons. In figure 

4.4.7, the floorplan of the 9
th

 floor of Flux is shown. Room number one and two represents open offices for 

PhD students. Room number one facilitate about 12 workplaces. A professor is situated in room number four, 

for example. He has his own cellular room, with a meeting table, so he can receive visits from students, 

assistant professors, associate professors, and so on. The secretaries are often situated nearby the professor. 

Number three on the floorplan represents the office for the secretary, which is staffed with two persons. Every 

employee has his own assigned seating.  

 

 Vertigo 4.4.3

 Vertigo 4.4.4

The Vertigo building was originally home for the department of Chemical Engineering at the TU of Eindhoven. 

After a renovation, in 2002 the department of Built Environment moved in (TU/e, 2013). The building has high 

ceilings, because chemical labs were situated in the building before the renovation. Vertigo facilitates 

workplaces for 334 academic employees, who are situated on floor 6 till 9 (TU/e, 2015). The employees of a 

particular master tracks are set with each other on one floor, sometimes with other sections or master tracks. 

The employees of the administration and the board of the department are located on the second floor. The 

first floor consists partly of an exhibition space and the canteen. Floor 3 till 5 are destined for master students 

and bachelor students.  

Figure 4.4.7: Floorplan of the 9th floor of Flux 
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In figure 4.4.11 a floorplan of the 8
th

 floor of Vertigo is shown. Number six is a big vide, which reach from floor 

5 till 9. This vide is shown in figure 4.4.9. The offices in row with number two, are bordered on the vide. Due to 

the high ceilings, the offices in rows number two and four, consist of two levels. Consequently, in row two are 

eight offices. The two rooms with number five are meeting rooms. The spaces with number one are places for 

PhD students and for employees who work part-time. The secretaries in Vertigo are located in room number 

three. The PhD students are located in the open offices, and the professors and associate professors have an 

own office in one of the rows. The majority of the assistant professors have also a personal, cellular office. The 

teachers and researchers sometimes have an own office or share an office with a colleague. If the employee 

works part-time, then sometimes they are located in one of the open spaces.  

     

 BK City Delft 4.4.1

 ‘BK City’ Delft  4.4.2

The ‘faculty of Architecture and the Built Environment’ is located in the ‘BK City’ building in Delft (figure 4.4.12 

– 4.4.15). This faculty is comparable with the department of Built Environment in Eindhoven, both called 

‘Bouwkunde’ in Dutch. The building BK City was originally designed for the Chemistry faculty in 1915, after that 

it became the headquarters of the TU in Delft. In 2008, the building was empty for a while and it was planned 

to transform the building to dwellings. However, in May 2008, the building of the faculty of Architecture has 

Figure 4.4.8: Vertigo 
(Source: studiovanderzandt.nl) 

Figure 4.4.9: Vide in Vertigo 
(Source: studiovanderzandt.nl) 

Figure 4.4.10: Façade of Vertigo 
(Source: tgm.nl/tue-vertigo-ehv) 

Figure 4.4.11: Floorplan of Vertigo (8th floor) 
(Source: studiovanderzandt.nl) 
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been burned. Therefore, the old headquarters building of 32.000 square meters was renovated in a half year 

for the faculty, which would facilitate about 576 academic employees (Den Heijer, 2009).  

      

 

In figure 4.4.15, the floor plan of the ground floor of BK City is shown. The different masters and sections are 

placed in different wings. The space of number one is de scale model workplace for the students, see figure 

4.4.14. Number four is the location of the canteen. The section Urbanism is situated in wing 2. All the 

employees have flexible seating in their particular wing. Except for OTB in wing number five, because their 

requirement was that they should get an assigned seating (Van Akkeren, 2009). The faculty board and staff are 

situated in wing number three. The wing and the rooms next to the numbers six are lecture rooms and 

workspaces for students. On the first floor, the section Real Estate & Housing is situated at wing five, and at 

wing two Architectural Engineering. The section Architecture is located at wing six. Besides, seven lecture 

rooms are located and spread on the first floor. The second floor, the attic, are open spaces almost without 

walls. This floor is completely intended for students ateliers.  

 

 

In the designing and renovating process of the future building of BK City, it was important to optimize the 

functioning of the real estate in several objectives: increase the productivity, reduce the costs, manage risks, 

increase finance opportunities, create flexibility, and improve the culture and marketing. Besides these 

objectives, creating an open, transparent, and lively building was an important theme (Van Akkeren, 2009; Den 

Heijer, 2008). The old building of the faculty Architecture (at the former Berlageweg) consists of hallways with 

cellular offices. The new building aim to stimulate interactions and knowledge sharing between students and 

employees and employees mutually. One criterion was that every employee should work at flexible seating 

with a clean desk policy. Except the secretaries should get personal, recognizable workplaces.  

Figure 4.4.12: BK City from above 
(Source: braaksma-roos.nl/bkcity/) 

Figure 4.4.13: Entree 
(Source: managingtheuniveritycampus.nl) 

Figure 4.4.14: Scale model workplace 
(Source: braaksma-roos.nl/bkcity/) 

Figure 4.4.15: Floorplan of BK City 
(Source: intranet.tudelft.nl/bk/bk-city-gebouw/) 
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Figure 4.4.16: Place to telephone 
(Source: intranet.tudelft.nl/bk-city-
gebouw) 
 

To stimulate the productivity of the employees, the employees must have 

the possibility to perform their task optimal. In a conceptual study of the 

renovation of BK City, the architect have distinguished three axis, which 

are related to certain activities: 1) informal – formal meetings, 2) 

concentrated work – routine work, and 3) internal – external related 

activities (Van Akkeren, 2009). This resulted in open spaces with 

workspaces (figure 4.4.17), shared office rooms, silence spaces for 

concentrated work, spaces for telephone conversations (figure 4.4.16), 

spaces for small meetings or large meetings (figure 4.4.19), and also 

spaces for informal meeting, such as a living room, for example.   

 

       

 

 

The floorplan of the section Real Estate & Housing (wing five on the first floor of figure 4.4.15) is shown in 

figure 4.4.20. The secretary is located in room one. The rest of the employees can chose where they want to 

work. There is no difference between function, such as a PhD student or a professor. Different spaces are 

available to carry out different tasks. For example, room two is a room for four people. Room three is more an 

open office for ten persons. Room four is a space designed as a living room; employees have the possibility to 

meet each other informal.  

 

 

 

 

 

Figure 4.4.17: Workplaces section Architecture 
(Source: intranet.tudelft.nl/bk-city-gebouw) 

Figure 4.4.18: Shared room office 
 

Figure 4.4.19: Meeting room 

Figure 4.4.20: Floorplan of Real Estate & Housing 
(Source: intranet.tudelft.nl/bk/bk-city-gebouw/) 
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This chapter has presented the operationalization of the data collection of the different variables of the 

extended conceptual model as described in the previous chapter. The aim of the data collection is to capture 

information about the relationships between the office type and workplace concept, personal characteristics, 

and FTF interactions. The data collection consists of a two-day FTF interaction diary (figure 4.2.1) to collect 

detailed information about the number, location and characteristics of the FTF interactions of the respondents. 

By means of a questionnaire (appendix 1a, b) the characteristics of the employees are gathered. Four 

university buildings of the TU in Eindhoven and Delft are researched to get insight in different office types and 

workplace concept in university buildings.  

 

 

 

 

  

 Conclusion research design 4.5
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5 Data collection 
 

As discussed in the previous chapter, the analyses of the relationship between the personal characteristics, the 

office type and workplace concept, and the set of face-to-face (FTF) interaction variables, require data on all 

three of these sets of variables. In this research, the data is collected by means of a questionnaire about the 

personal characteristics and a two-day FTF interaction diary. The employees are researched which have several 

FTF interaction per day. Both the employees as the FTF interactions consist of several characteristics.  For this 

reason, this research consists of two Unit of Analyses (UoA): the participants, and the FTF interactions.  

This chapter consists to a large extent of the descriptive statistics of the three sets of variables. The gathered 

data is analyzed compared to the population of the buildings, in order to conclude if the data is generalizable. 

The sample aim to be a right reflection of the population. Paragraph 5.2 provides a description how the 

research has been done. The following paragraphs describe the three sets of variables. Paragraph 5.3 discusses 

the number of participants who work at flexible seating and assigned seating, and in which kind of office (office 

type) they work. This is a characteristic of the employee. For that reason, the UoA of the participants is 

analyzed. The set of personal characteristics, including the seven variables as shown in the extended 

conceptual model, are described in paragraph 5.4. The characteristics of the FTF interactions are analyzed in 

paragraph 5.5. The UoA of the FTF interactions is used, for this purpose. Paragraph 5.6 provides a conclusion of 

the collected data. 

The employees in the four buildings received an email with an introduction to the research. After the email, 

the employees were visited face-to-face at their office and were asked if they wanted to fill in the diary for two 

days. The employees in the buildings Helix and Flux were approached in the week of 15 June 2015. Vertigo and 

BK City were visited in the week of 29 June: the last week of the second semester (fourth quartile). According 

to the participants, these particular weeks were not regular weeks, because the lectures had already stopped. 

During the approaching of the participants, they told that the employees had fewer FTF interactions in these 

weeks than in regular (college)weeks. However, the research was done in this same period in the four 

buildings, which make the flexible seating concept at BK City and the assigned seating concept at the TU/e 

comparable to each other. It must be considered, that the overall number of FTF interactions could be higher 

in the four buildings, if the research was done in another period.  

In total 352 respondents accepted a diary. The number of people who were approached at their desk is 

unknown, but it would probably be approximately twice the amount of accepted diaries. The email addresses 

of the respondents were registered after the approach. After their approach, they received reminders that 

they should fill in the diary. In total 148 people returned their diary. This gives an overall response of 42%. Six 

diaries were not useful, because the participants did not answer the questions about their personal 

characteristics or in what kind of office type they work. The response rate of the four buildings Vertigo, Helix, 

Flux and BK City was respectively: 67.4%, 30.8%, 31.4%, and 38.0%. The sample per building is shown at the 

bottom of table 5.2.2. Vertigo had the highest response rate, because the research is done by a graduation 

student of this department, where much of the participants (professors, PhD-students, and so on) are 

personally known. Besides, a certain number of the employees in Vertigo and BK City does the same kind of 

research with questionnaires and/or diaries. For that reason, they are more motivated to help and understand 

the position of the researcher. The departments of Chemical Engineering and Electrical Engineering do 

experimental research and not social behavior research. It is expected, that for that reason, the response rate 

is in these two buildings the lowest.  

 Data collection procedure   5.1
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Table 5.2.1: Sample flexible and 

assigned seating 

Table 5.2.2: The samples and percentages of the different office types in the four university buildings and in total 

 Flexible seating versus assigned seating 5.2.1

The variable ‘workplace concept’ consists of two values: assigned seating 

and flexible seating. It is therefore a nominal variable. The participants of 

the three buildings of the TU in Eindhoven use the assigned seating 

concept. The building in Delft, of the department of Architecture and the 

Built environment, ‘BK City’ is added to the list to collect respondents with 

the flexible seating concept. In total 33 respondents work in Delft at the 

flexible seating concept, except for the secretaries. 109 participants of the three buildings in Eindhoven work at 

assigned seating (table 5.2.1). Unfortunately, two full days of gathering participants in Delft have provided 

fewer respondents than the three buildings in Eindhoven. In these two days, the temperature outside was very 

high in the summer, and BK City is not facilitated with air-condition. As a result, some employees worked from 

home those days, which is part of the flexible seating concept. Therefore, we should be careful when 

generalizing the results in the next chapters.  

 Office type 5.2.2

In table 5.2.2, the number and percentages of participants in the different office types per building are shown. 

Of the 142 diaries in the research, four persons did not register their office type type. The office type variable 

consists of four values with a rank order. For that reason, it is an ordinal variable. Every type of office is 

represented in the sample. The smallest sample is de semi-open office type with 21 persons. 53 persons work 

in an open office, which is the largest sample. Overall, the number of shared cellular offices and open offices is 

higher than the cellular offices and semi-open offices. This is related to the fact that at the TU in Eindhoven, 

mostly only professors have cellular offices. 

 

The four floors of Vertigo consist mainly of 2-level (shared) cellular, and open offices for PhD’s and part-time 

employees. This is shown in the floorplan in figure 4.4.11, in the previous chapter. In comparison, Helix consists 

of long hallways with mainly (shared) cellular offices. Only a fourth part of the rooms is (semi) open office. So 

Helix is designed for the traditional way of working (see figure 4.4.3). Flux is a modern building with more open 

spaces. The sample of Flux does not consist of cellular offices. Only the professors in Flux have cellular offices; 

associate professors are situated in shared cellular offices. Unfortunately, the professors in Flux did not 

participate. BK City consists mainly of (semi) open offices. The section Architecture and Urbanism consists of 

several large open offices for more than 20 persons, for example. Consequently, the sample of office types in 

this research is a good representation of the real buildings in Delft and Eindhoven.  

The combinations of the office type and workplace concept, as mentioned in paragraph 4.3.1, are shown in 

table 5.2.3. In the introduction (chapter one) and in the research design (paragraph 4.2.1) is described that 

from the tradional way of working to the NWW, generally speaking, the office environment changes from 

cellular offices or shared-room offices to (semi)open-offices. Comparing the buildings in this research, this 

change is partly noticeable (table 5.2.3). The major part of the sample of the employees in BK City (81.8%), 

which consist of a flexible seating concept, work in (semi)open offices. Only 12.1% of the employees is situated 

 Workplace concept & office type 5.2

Workplace concept Sample (N) 

Assigned seating 109 

Flexible seating 33 

Total 142 

Office type 
Vertigo BK City  Helix  Flux  Total  

(N) (%) (N) (%) (N) (%) (N) (%) (N) (%) 

Cellular office 16 27.6% 1 3% 7 20% 0 0% 24 16.9% 

Shared cellular office 15 25.9% 3 9.1% 18 51.4% 4 25% 40 28.2% 

Semi-open office 2 3.4% 10 30.3% 5 14.3% 4 25% 21 14.8% 

Open office 24 41.4% 17 51.5% 4 11.4% 8 50% 53 37.3% 

Missing, unknown 1 1.7% 2 6.1% 1 2.9% - - 4 2.8% 

Total 58 100 33 100 35 100 16 100 142 100% 



   Data collection | pg. 68 
 

Table 5.2.3: The sample of the combinations of office types and 

workplace concepts in this research 

in a cellular office or a shared cellular office. The employees at BK City have the possibility to switch to other 

workplaces during the day; for example, from an open office to silence area to do concentrated work. The 

employees could fill in the diary if they switched to another office type during the day and to what kind of 

workplace. However, all the employees stayed on their first chosen place.  

The relation between office type and workplace concept is not applicable for the three buildings at the TU in 

Eindhoven; the assigned seating concept does not imply directly (semi) cellular offices. In Eindhoven, the 

buildings are not designed with long hallways with cellular offices at both sides. Besides, Flux is a modern 

building with quite big rooms, just as Vertigo. Helix has relatively more cellular offices and shared-cellular 

offices. To use the combinations in statistics analyses, the sample is too small. For that reason, the two 

variables are researched separately; however, the moderating effect of the two variables is examined.  

 

 

 

This paragraph discusses the personal characteristics of the 142 employees working at the TU in Eindhoven and 

Delft, who filled in their personal characteristics in the questionnaire. As described in chapter two, the next 

personal characteristics are distinguished: age, gender, social contacts and the need for contacts, contract 

type, employment location, duration of employment, job function. The respondents in this research should be 

representative for the population of the employees of the two universities, working in the four buildings. The 

basic personal characteristics will be discussed in subparagraph 5.3.1. The job function and the social contacts 

are described in a separate subparagraph 5.3.2 and 5.3.3.  

 Basic personal characteristics 5.3.1

Table 5.3.1 shows the gender and the age of the 142 respondents. The nominal variable ‘gender’ consists of 

two values: male and female. The sample contains a larger share of men (N= 76) than women (N= 66). This 

higher number of men is normal at universities of technology. This can be compared with the population of the 

universities of technology in the Netherlands. However, the universities consist of multiple departments, and 

in this research, two buildings of the department of the Built Environment are researched, which count 91 

participants. The department of Built Environment has a larger share of women than the most other 

departments of the universities of technology (TU/e, 2015). The remaining 51 participants are of the 

 Personal characteristics 5.3
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Table 5.3.1: The gender and the age of the participants, the employees of the Universities of Technology in 

the Netherlands, and all the universities in the Netherlands (WOPI, 2014) 

 

 

Table 5.3.2: Amount and percentages of participants who work at home or elsewhere. Sample in total, the three buildings at the TU/e 

and the TUd.   

department of Chemical Engineering or Electrical Engineering. For that reason, the sample is representative for 

the population in the four buildings.  

Of all participants one assistant professor did not fill in his age. The age is strongly related to the job function; 

for that reason, this employee is registered as the mean age of his function category: 42 years old. The sample 

of the classification of the age is quite comparable with the population of the TU’s (table 5.3.1). Only the group 

of employees younger than 30 years old is higher than average, and the group older than 40 years is to some 

extent smaller. This is due to the fact that much PhD’s filled in the diary (see subparagraph 5.4.1), which are 

mostly younger than 30 years old. Nevertheless, the sample provides sufficient participants in every age group 

are researched to do thorough analyses.  

 Total Sample  
(N= 142) 

Total Sample  
(%) 

Population  (%) TU’s 
(Netherlands) 

Gender 

Male  76 53.5% 68.4% 

Female 66 46.5% 31.6% 

Age 

< 30 years old 53 37.3% 28.8% 

30 – 40 years old 40 28.2% 25.9% 

40 – 50 years old 20 14.1% 18.7% 

> 50 years old 29 20.4% 26.6% 
 

 

 

According to table 5.3.2, on average, the employees of all four buildings work mainly at the office. Only 20.4% 

of the employees works more than one full day (8 hours) at home, while travelling, or somewhere else. 

However, a big difference between the TU/e and the TUd is measured. The reason for this is the flexible work 

arrangement. To illustrate, employees at the TU/e could need some papers or a book at work, which lie on 

their desk at their office. At the TUd, the employees do not have an assigned desk, and have a clean-desk 

policy after work. 60.6% of these employees work more than 8 hours somewhere else in comparison with 

20.4% of the people in Eindhoven. Three participants did not fill in their amount of hours which they work at 

home or elsewhere. This data was replaced by the mean of the total, which is 36 hours at the office and 4 

hours at home or elsewhere.  

 Total Sample  
(N= 142) 

Total Sample  
(%) 

Total Sample TU/e 
(%) 

Total Sample TUd 
 (%) 

Work at home or elsewhere 

0 hours 61 43% 54.6% 21.2% 

1 – 8 hours 52 36.6% 23.7% 18.2% 

> 8 hours 29 20.4% 21.7% 60.6% 

 
 

 

In table 5.3.3, the personal characteristics regarding tenure (part-time or fulltime), years at the organization, 

and if the contract is temporary or permanent, is shown. The amount of hours per week have one missing 

value. This is replaced by the mean related at the function of the employee. The major part of the participants 

work fulltime (96.7%), only 8.3% works part-time. This percentage could be slightly higher than normal, 

because the chance that the part-time employees were found at their office is smaller. Further, the majority of 

the employees work less than 5 years at the organization. This percentage is quite high for two reasons. 

According to CBS (2013), the number of years at the same employer has decreased over the years.  
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Table 5.3.4: Amount and percentages of the function of the participants at the researched buildings and the 

population of the TU’s in the Netherlands (WOPI, 2014) 

Table 5.3.3: Basic personal characteristics of the sample (tenure, amount of 

hours at home or elsewhere, years at the organization, and the sort of contract)  

 
 

Total Sample  
(N= 142) 

Total Sample  
(%) 

Tenure 

> 30 hours per week 131 96.7% 

< 30 hours per week 11 8.3% 

 Mean= 39.08 St. Dev. = 7.715 

Years at the organization 

< 1 year 14 9.9 

1 - 2 year(s) 23 16.2 

2 - 5 years 41 28.9 

5 - 10 years 25 17.6 

> 10 years 39 27.5 

 Mean= 7.51 St. Dev. = 8.252 

Contract 

Temporary 82 57.1 

Permanent 60 42.9 

 

 

Secondly, the number of PhD students in this research is relatively high (paragraph 5.3.1). These PhD students 

only work for four years at their research project. One PhD student did not fill in how long he have worked at 

the organisation. The mean of the duration of employment of PhD students at the TU is 2.4 years. 

Consequently, the missing value was replaced by 2.4 years. According to the table, the sample of the 

temporary contracts is quite large, because all PhD students have a temporary contract. This is in contrast to 

the (associate) professors, which all have a permanent contract. These two variables (tenure and contract) are 

nominal variables with two values. The number of years at the organization is has an ordinal scale of 

measurement, because it is not normally distributed. 

 Job function 5.3.1

In paragraph 2.5 and 4.2.2 the different job functions have been described. The different functions of the 

employees are related to personal characteristics: age, tenure, and duration of the employment. As shown in 

table 5.3.4, five professors (HGL) have participated in this research. All of the professors are over fifty years 

old, have a permanent contract, and have been working for a relatively long time at the organization. In 

contrast, the PhD students are all under 35 years old, except one person, who is 39. The job function is an 

nominal variable, because not all functions can be classified higher or lower than other functions. For example, 

a professor has a higher job function than an associate professor, but the supportive staff cannot be ranked 

higher or lower than the PhD students.  

 Researched buildings 

 
Function 

Sample (N) Sample (%) 
Population (N) 

TU’s 
Population (%) 

TU’s 

Professor 5 3.5% 374 5.3% 

Associate professor 8 5.6% 346 4.9% 

Assistant professor 15 10.6% 694 9.8% 

University teacher 9 6.3% 225 3,2% 

University researcher 8 5.6% 781 11% 

PhD, PDEng or PostDoc 73 51.4% 1777 25.1% 

Supportive staff (OBP) 11 7.7% 2887 40.7% 

Secretary 12 8.5% unknown - 

Other 1 .7% - - 

Total 142 100% 7084 100% 

 

 

In table 5.3.4, the job functions of the participants are shown for the sample of this research. Besides, the 

amount and percentages of the job functions of all employees at the TU’s in the Netherlands are listed, 
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according to WOPI (2014). In total, 374 professors work at the TU’s in the Netherlands. This contains a 

percentage of 5.3%. The percentage of this research is slightly lower: 3.5%. In contrast, the percentages of 

associate professors and assistant professors are approximately equal, even slightly higher. The percentage of 

PhD students is very high in this sample, but the population of all TU’s is the Netherlands is somewhat different 

from the researched departments in this research. Because the sample of PhD students is 51.7%; the other 

percentages are somewhat lower. This must be taken in to account while drawing conclusions. 

In appendix table 2, the sample and the population per building are described according to the job functions. 

The sample of Vertigo presents almost a perfect reflection of the population of the building. Only the number 

of PhD students is slightly higher. At BK City the number of PhD students in the sample is lower, than at the 

researched buildings at the TU/e. According to WOPI (2014), the TU/e has a higher percentage of PhD students 

than at the TUd. Especially, at the department of Built Environment, the percentage of PhD students is 

significantly lower than in Eindhoven (Van Akkeren, 2009; TU/e, 2015). Flux and Helix contain the highest 

number of PhD students. The sample percentage in this research is even higher.  

 Social contacts and the need for social contacts 5.3.2

Five questions were asked relating to the social contacts in the private life and the need for social contacts at 

work. Figure 5.3.5 presents the percentages of the household types of the participants. More than a quarter of 

the participants lives with partner and children. Almost 40% lives with only a partner, and almost one quarter 

lives on his/her own. Only one person was registered as household composition ‘only with children’. This 

person is add to the household composition ‘with partner and children’. The household composition is 

considered as a nominal variable.  

   

           

More than half of the participants at the universities is not an active club member, as shown in figure 5.3.6. 

17% visits one time in the week a club, 18.4% two times, and only 12.1% more than two times. In figure 5.3.7, 

the number of times per month the participants in this research meet friends is shown. Seven persons did not 

fill in this question. For these seven persons, the missing value is replaced by the mean according to the 

household composition. The mean value for persons who live with partner and children is three times per 

month. The participants in one person’s households, meet friends on average eight times per month in this 

sample. 29.6% meets friends more than five times per month. The variables ‘visit a club’ and ‘meeting friends’ 

consist of an ordinal scale of measurement. 

The percentages of the satisfaction with the number of contacts are shown in figure 5.9.8. The mean of the 

satisfaction with the number of contacts is 3.69 (between ‘neutral’ and ‘satisfied’) with a standard deviation of 

23.2 
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1.039. The majority of the participants are satisfied or more than satisfied with their number of social contacts. 

Figure 5.3.9 shows the importance of the contacts at work according to the participants. 45% of the 

participants state that contacts at work are important, and 30.7% rate it even ‘very important’. The mean of 

the answers is 2.97 with a standard deviation of .913, which implies that overall the participants rate the 

importance of contacts at work high. Two participants forgot to fill in the satisfaction and the importance of 

contacts. These missing values are replaced by the total mean. These two variables are considered an ordinal 

scale of measurement.   

It is possible that some of the items measure the same. To verify of the questions measure the same or not, an 

item analysis is used (Cronbach’s Alpha). The Cronbach’s Alpha varies between 0 and 1.00; with 0 indicating 

that the items do not measure the same and 1.00 indicates that all items measure exactly the same. The 

homogeneity for the five questions regarding social contacts is low, with a Cronbach’s of 0.126. The Cronbach’s 

Alpha is not higher when an item is left out. The five questions are considered as separate variables for further 

analyses in this research.   

        

      

In total, 142 useful diaries contain 2113 FTF interactions, which were registered by means of the form showed 

in paragraph 4.1. Five registered interactions missed the description of several aspects; for that reason, these 

five interactions are excluded. In this paragraph, the characteristics of the 2113 FTF interactions are described. 

The first two subparagraphs describe the total number and the locations of the interactions. The following 

subparagraphs discuss the duration, the time of the day, the content, the intention, team relatedness, routine, 

and work relatedness.  

 Number of FTF interactions 5.4.1

Figure 5.4.1 presents the mean number of FTF interactions per day. The mean of the number of FTF 

interactions for one person for one day is 7.49 with a standard deviation of 3.483. According to the figure, the 

variable is considered as normally distributed. The median is 8, which lies in the peak of the graph. The diary 

consists of eighteen interactions fill-in forms per day. Three participants had eighteen interactions (or more) 

for two days. For that reason, a small increase is visible at number eighteen in the graph.  
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Figure 5.4.1: Mean number of FTF interactions per day 

Figure 5.4.2: Total duration on FTF interactions per day 

  

Four participants have filled in their diary for only one day. The missing values for these four participants are 

replaced by the mean of the interactions. This mean is related to the job function of the employee, the 

building, and the workplace. In total, the average number of FTF interactions per day was calculated per 

person. Therefore, the sample is N= 142.  

 Total duration spent on FTF interactions 5.4.1

In figure 5.4.2 the total duration spent on FTF interactions per day is shown. The y-as consists of the number of 

persons and the x-as is the total duration. The mean duration of FTF interactions for one person for one day is 

142.85 minutes with a standard deviation of 84.266 minutes. According to the figure, the variable is considered 

as normally distributed. The minimum duration is 17 minutes in one day, the maximum counted duration is 

460 minutes.  
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Table 5.4.3: Duration of the FTF interactions 

Figure  5.4.4: Duration on FTF interactions (without the planned meetings) 

In table 5.4.3, the duration per FTF interactions are shown. The duration per FTF interaction range from 1 

minute till 220 minutes (3 hours and 40 minutes). The mean is 18.75 minutes per FTF interaction, with a 

standard deviation of 25.087 minutes. According to figure 5.4.2, the duration is considered as normally 

distributed. The majority of the FTF interactions last less than 15 minutes, and more than a quarter takes less 

than 5 minutes. The interactions which take more than 30 minutes are mainly the planned meetings. The 

duration of five FTF interactions was not registered, these five interactions are filled in as the mean of the 

durations related to the certain location.  

   

 

 

 

 

 
Total duration (without planned FTF interactions) 
As stated in paragraph 4.2, a distinction is made in all FTF interactions (impromptu, intentioned, and planned), 

and the FTF interactions without the planned interactions. These are the FTF interactions which are intended 

or impromptu (unplanned). The mean duration of FTF interaction per day without the planned interactions is 

66 minutes with a standard deviation of 44 minutes. One person had no FTF interactions without the planned 

ones, and the maximum duration of FTF interactions is 282 minutes. According to the figure 5.4.4, the variable 

is considered as normally distributed. 

 

 

In table 5.4.5, the duration per FTF interactions (intended or impromptu) are shown. The 142 participants had 

1672 unplanned interactions in total. The duration per unplanned FTF interaction range from 1 minute till 180 

minutes (3 hours). The mean is 11.1 minutes per FTF interaction, with a standard deviation of 15.4 minutes. 

The majority of the FTF interactions last less than 5 minutes, and 85% takes less than 15 minutes. This duration 

is much shorter than the duration with the planned meetings.  

 Duration per FTF interaction 
Duration (%) Sample (N) 

0 – 5 minutes 27.3% 576 

5 – 10 minutes 20.8% 440 

10 – 15 minutes 13.7% 290 

15 – 25 minutes 13.0% 274 

25 – 40 minutes 9.2% 195 

> 40 minutes 15.8% 334 

Total 100% 2113 

 Mean Standard Deviation 

  18.75 25.087 
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Figure 5.4.6: Number and percentage of FTF interactions per 

location 

Table 5.4.5: Duration of the FTF interactions 

 

 

 

 

 

 

 Location of the FTF interaction 5.4.2

Participants were asked to register the location of the FTF interactions. As figure 5.4.6 shows, 57% took place 

at a workplace. The pantry or coffee machine accounts for 10% of the FTF interactions, the hallway 8%, and the 

meeting room for 9%. The category ‘project room / lab’ is used in the buildings for the departments of Built 

Environment for education. In Helix and Flux, this category consists of laboratory space, where experimental 

research is done. The location ‘other’ (8%, N= 167 interactions) consists of the: toilet (N= 10), printer area (N= 

20), canteen (N= 65), elevator (N= 10), espresso bar (N= 18), lecture room (N= 11), and other places (N= 33). Of 

the 2113 interactions, the location was not registered for only six times. The missing locations are filled in 

related to the intention, the time, and the number of persons. For example, four FTF interactions last for more 

than one hour, was planned, and was with more than 3 persons. In these cases, the missing location was 

replaced by ‘meeting room’. 

   

 

In appendix 3, the locations of the interactions in the four buildings are shown. The locations, where the FTF 

interactions take place, do not differ much overall. For example, the number of times the interaction was at 

the own workplace is in Vertigo 40.3%, in BK City 34.5%, in Helix 36.2%, and in Flux 38.2%. The number of 

interactions at the coffee machine is the highest in Helix. This is partly related to the organization culture, 

because the majority of the employees in Helix, have two times a day a coffee break. In BK City, this 

percentage is the lowest. However, the employees of this building visit often the espresso bar at the ground 

floor. Flux and Helix consist of laboratory spaces for experimental research. 16.6% of the number of FTF 

interactions in Helix are in these labs. The majority of the employees of Helix work approximately 50% of their 

time in labs. In Flux, this percentage is much lower; because, the employees have much more desk work than 

lab work.  
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 Duration per unplanned FTF interaction 
Duration (%) (N) 

0 – 5 minutes 55.6% 929 

5 – 10 minutes 18.6% 311 

10 – 15 minutes 9.5% 159 

15 – 25 minutes 5.3% 88 

25 – 40 minutes 7.3% 122 

> 40 minutes 3.8% 63 

Total 100% 1672 

 Mean Standard Deviation 

  11.1 15.4 
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Figure 5.4.7: Start time of the FTF interactions 

In research of Appel-Meulenbroek (2014), 78% of the interactions occurred at the workplace, but she 

investigated only knowledge sharing interactions. Appel-Meulenbroek (2014) mentions that it is expected that 

the FTF interactions at the coffee machine are less work related and more social networking. For that reason, 

the number at these locations is higher in this research, because the not work related interactions are 

accounted too.  

 Start time 5.4.3

The start time of the interaction was registered by the participants for all 2113 FTF interactions. There is no 

missing data regarding the start time. The start time of the interactions during the day is shown in figure 5.4.7. 

The first registered FTF interaction is 6.55u, and the last interaction is at 20.00u. The number of interactions till 

8.30u is limited, because the majority of the employees start between 8.00u and 9.00u. The morning shows 

more interactions than the afternoon, with a peak a peak from 8.30u – 11.00u. The employees probably have 

start up conversations for the rest of the day. After 16.00u, the frequency of the FTF interactions has 

decreased; this is probably due to the fact that the employees discussed their work activities they wanted, and 

the first employees are going home. The ‘start time’ is considered as an ordinal variable, because it is not 

normally distributed.  

 
 

 

 Day of the week 5.4.4

The respondents had to write down the date of the two days that they filled in the diary. In table 5.4.8,  the 

days of the week and the number of diaries days are shown. The participants only registered workdays. In 

total, the diaries are completed for 280 days. However, 89 times the day of the week is not filled in, or have 

been forgotten. This is expected due to the fact that the participants could register the date at the beginning of 

the diary. The respondents know after the second day of keeping the diary, when the second day was. 

However, some participants forgot to fill in the date at the beginning of the dairy. Consequently, the missing 

values account for 32.7%. Not all participants have filled in the diary the day after the following day, because 

some employees worked part-time or outside the university at the following day. The day of the week is 

divided in five categories without an order of rank; consequently, the day of the week is a nominal variable.  
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Table 5.4.8: Day of the week when the diaries have been 

filled in 

Table 5.4.9: The intention, team relatedness and the content of the FTF interactions (N= 2113) 

Day of the week Sample (N) (%) 
Monday 32 11.3% 

Tuesday 43 15.1% 

Wednesday 28 9.9% 

Thursday 58 20.4% 

Friday 30 10.6% 

Unknown 89 32.7% 

Total 280 100% 

 

 

 Remainder characteristics 5.4.5

Paragraph 4.2.4 has mentioned the characteristics of the FTF interactions. This subparagraph will describe the 

characteristics: intention, team relatedness, work relatedness, routine, and the content of the message.  

Intention 
Table 5.4.9 describes the intention, team relatedness, and content of the message. 47.4% of the FTF 

interactions is impromptu (unplanned, unintentional). These are the FTF interactions, which are stimulated by 

means of the fact that the employees see each other in the building. 31.8% is an intentional visit, which means 

that one of the employees had the intention to speak to the other, and visit the other at his or her workplace. 

The lowest percentage (18.3%) is the number of FTF interactions registered as scheduled meetings. However, 

the time spent in meetings consist of a higher percentage. Of 55 FTF interactions the intention was not 

registered. The intention was not related to some other aspects and cannot be replaced by the mean, because 

it is a ordinal variable.  

Team relatedness 
The participants register 1271 interactions with someone of their teams, which account for 60.2%. 38% of the 

FTF interactions are with someone outside their team. The team relatedness was not mentioned for 38 FTF 

interactions. The team relatedness consists of a nominal measurement scale.  

Content 
The content of the message is registered by the participants. The employees could fill in more options for the 

content. The content of the interaction consist of four dichotomies variables with a nominal measurement 

scale. Of the 2113 interactions, the content was not registered (missing values) for 47 times. In total, 2525 

options were mentioned. This means that the 459 options were registered as the second, third of forth option. 

Almost half of all the FTF interactions had some knowledge sharing activities. 38.1% had a social networking 

element in the interaction. The percentages of the coordinated work activities and the creative development 

interactions are slightly lower: respectively 25.6% and 11.2%. 

Intention, team relatedness and content of the message 

Intention Sample (N) Percent (%)  

Impromptu (unplanned & unintentional) 1001 47.4% 

Intentional visit 671 31.8% 

Scheduled meeting (planned) 386 18.3% 

Missing 55 2.6% 

Team relatedness Sample (N) Percent (%) 

Team related 1271 60.2% 

Not team related 802 38% 

Missing 38 1.8% 

Content Yes (N) No (N) Yes (%) No (%) 

Social interaction  791 1283 38.1% 61.9% 

Knowledge sharing 978 1096 47.2% 52.8% 

Coordinated work activities 528 1546 25.5% 74.5% 

Creative development 228 1842 11.2% 88.8% 
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Figure 5.4.10: Work relatedness of the FTF interactions on a 
Likert-scale 

Figure 5.4.11: Routine based FTF interactions on a Likert-

scale 

Work relatedness 
Figure 5.4.10 presents the work relatedness of the FTF interactions. 968 interactions (48%) are registered as 

very work related. 45.8% of the FTF interactions are very work related and 73% of the FTF interactions are 

(very) work-related, work-related or neutral. Only 27% is not work related or very not work related. Thirteen 

FTF interactions were missing, which are replaced by the total mean. 

Routine based 
Finally, to what extent the interaction is routine is shown in figure 5.4.11. The answers are quite equally 

divided, with the highest percentage of ‘very not routine’ (26.8%). The routine was not registered for 46 

interactions; these values are substituted by the total mean. 

      

 

This chapter has described the data collection of the research regarding the three sets of variables: personal 

characteristics, workplace concept & office type, and the FTF interactions. The research was done by means of 

an interaction diary for two days, in combination with a questionnaire. Three buildings at the University of 

Technology in Eindhoven and one building of the University of Technology in Delft are investigated. The three 

buildings in Eindhoven have generated 109 participants and the building in Delft 33 participants. All the office 

types are represented in this research by a number of participants who work in it. However, the sample of 

employees working in the combinations of the workplace concept and the office types is small. For that reason, 

to provide statistics results, the impact of the workplace concept and the office type is researched separately. 

Only the moderating effect of the workplace concept and office type on FTF interactions is studied. 

Furthermore, it is important to be careful when generalizing the results about the flexible seating concept, 

because only 33 participants use the flexible seating concept. 

The personal characteristics of the 142 participants are a good reflection of the population in the four 

researched buildings. Only the number of PhD students is to some extent larger in this sample. For that reason, 

the age is somewhat lower than the population, and the number of temporary contracts is slightly larger than 

normal. The 142 participants have registered 2118 FTF interactions, of which five interactions were not 

included with all the required information. As a result, 2113 interactions are useful for the statistical analyses. 

These results will be presented in the next chapter. 
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6 Data Analyses & Results 
 

This chapter provides the results of several bivariate analyses and regression analyses concerning the 

relationships between the office type and workplace concept, the personal characteristics and the face-to-face 

(FTF) interactions. To test the different relations between the variables, multiple tests are used, such as the T-

test, One-way ANOVA, Pearson Correlation, Chi-square test, Kruskal-Wallis test, Mann-Witney U test, and a 

linear multiple regression. The most important relations between the variables are studied in order to get 

insight in the nature of  FTF interactions that take place in university buildings. The relations which are studied 

are described in paragraph 4.2, and visualized in the corresponding tables in that chapter. In paragraph 6.1, the 

correlations between the different characteristics of variables of the FTF interactions are analyzed. After these 

analyses, the impact of the office type and workplace concept and the personal characteristics will be 

analyzed. In paragraph 6.2, the impact of the office type and workplace concept, the personal characteristics 

and the moderating effects of these variables on the number of FTF interactions is discussed. The results of the 

effects of these independent variables on the total duration of FTF interactions are presented in paragraph 6.3. 

A multiple regression analysis is used to test the correlations. The effects of the independent variables on the 

team relatedness and the content of interactions are described in paragraph 6.4. All four paragraphs describe 

the results of the tests and provide a conclusion of the studied relations with reference to the previous 

literature and the research questions. In paragraph 6.5, the main results of the studied relations are shown in a 

conceptual model. 

Before the impact of the independent variables on the variables of FTF interactions are analyzed, the 

characteristics and the correlations between the different variables of FTF interactions itself are described. This 

is visualized in figure 6.1.1. First, the relationships between the intention of the FTF interactions, the time of 

the day and the content of the FTF interactions are studied in subparagraph 6.1.1. To get insight in the 

characteristics of the locations in the buildings, the relations between the location and the constructs duration, 

work relatedness, content, intention, and to which extent the interactions are routine are examined. These 

results are presented in subparagraph 6.1.2. The number of FTF interactions and the total duration of FTF 

interactions did not significantly differ per day of the week (Monday, Tuesday, etc.). However, on Monday and 

Fridays the significant largest share of social interactions were registered. On Tuesday, the largest share of 

coordinated work activities were registered. As the day of the week is not the main topic of this research, these 

results of the tests and the relations are presented in appendix 4. The conclusion in relation to the previous 

literature is made in subparagraph 6.1.3. 

 

 
 

 Relations between the characteristics of FTF interactions 6.1

 

Office type and workplace 
concept 
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FTF  interactions 
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Figure 6.1.1: Researched variable paragraph 6.2 
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 Intention of the FTF interactions 6.1.1

This subparagraph analyzes the intention of the FTF interactions in relation to the time of the day and the 

content of FTF interactions. The intention of the FTF interactions can be impromptu, intended, or planned. The 

intention is a nominal variable and the start time is interpreted as an ordinal variable.  

Start-time 
From 8.30 am till 17.00 pm twenty different categories of start-times are distinguished, rounded to the nearest 

half hour. Besides, all FTF interactions before 8.30 am are defined in one group, and all interaction after 17.00 

pm in one group. A chi-square test found a significant relation between the start time of the FTF interactions 

and the intention (χ² (36)= 111.47, p= .000). In figure 6.1.2, three histograms for each of the intention 

categories (impromptu, intentioned, and planned) related to the start-time are shown.  

 

 

Before 8.30 am, only two planned meeting occurred, in contrast to 56 impromptu interactions. The most 

meetings, which are planned interactions, are between 9.30 am and 3.30 pm with reduced frequencies at 

10.30 am and 14.30 pm, (probably) during lunch breaks. Before 9.00 am and after 16.00 pm more impromptu 

FTF interactions are visible and almost no planned or intentioned interactions occurred during these times. The 

morning shows more impromptu interactions than the afternoon (after 13.00u). The frequency/quantity of 

unplanned but intended interactions were unrelated to the start-time. One notable peak is visible around 

11.00 am, as shown in the second figure of figure 6.1.2. 

Content 
The variables of the content consist of four dichotomous variables, as described in chapter five. For these four 

variables a Chi-square test of independence was conducted in order to examine the relation between the 

intention and the content of interactions. The percentages of the content of the interactions differ significantly 

for each of the categories of intention. The differences between the intention and the coordinated work 

activities are the lowest (χ² (2) = 76,946, p= .000) compared to the other three variables. As can be seen in 

figure 6.1.3, in 62.4% of the planned meetings knowledge is shared, whereas the impromptu interactions are 

registered as knowledge sharing interactions in 37.7% of the cases. Besides, only 27.4% of the planned 

meetings are registered as creative development, and impromptu interactions in only 5.7% of the cases. The 

impromptu FTF interactions are in 54.5% of the cases characterized as a social interaction. Planned interactions 

are registered as a social interaction in 16.2% of the cases. The intended interactions are for 25.8% social 

interactions.  

 

Figure 6.1.2: The start-time related to the intention of the FTF interactions 
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Table 6.1.4: Mean duration of the FTF interactions per location 

Table 6.1.3: The relations between the start time and the content of the FTF interactions, and the intention of the FTF interactions 

Intention of the FTF interaction (N= 2113) 

Content  

((χ² (2) = 76,94, p= .000)*  

 
Social interaction Knowledge sharing 

Coordinated work 
activities 

Creative development 

Yes No Yes No Yes No Yes No 

Impromptu 54.4% 45.6% 37.7% 62.3% 16.5% 83.5% 5.7% 94.3% 

Intentioned 25.8% 74.2% 52.0% 48.0% 33.5% 66.5% 10.0% 90.0% 

Planned 16.1% 83.9% 63.4% 36.6% 33.4% 66.6% 27.4% 72.6% 

 

 The location of the FTF interactions  6.1.2

This subparagraph will provide results concerning the characteristics of the locations where the FTF 

interactions take place. The differences between the values of the variables duration, content, work 

relatedness, intention, and the routine of the FTF interactions in relation with the location are analyzed. All 

variables are considered as nominal or ordinal variables. Therefore, crosstabs and the Chi-square tests are used 

to analyze the differences.  

Duration 
There is a difference in the duration of the FTF interactions for each of the locations (ANOVA: F(5,2107)= 179.8, 

p= .000). Table 6.1.4 presents the mean duration of the FTF interactions at different locations and the total 

time spent at a certain location. The mean duration of the interactions in meeting rooms is almost one hour, in 

contrast to an average of 7.7 minutes at the hallway. The longest registered FTF interaction at the hallway was 

a conspicuous 45 minutes. This interaction was registered at the TU in Delft. By the design of BK City (TU Delft), 

they tried to stimulate certain interactions by means of the interior. Tables and chairs, and some lounge 

furnishings are placed for impromptu and planned FTF interactions at the hallway. In the project rooms and 

laboratories, people collaborate often with each other, and therefore the duration of interactions is higher 

than the total average duration. The duration at the coffee machine is on average 15.1 minutes. The standard 

deviation is high, because some interactions last for a couple of minutes, and some interactions last for one 

hour, for example. 

Mean duration per location (N= 2113) 

Location 
Mean duration 

(minutes) 
Total duration (%) ANOVA 

Workplace 12,5 38% F Sign. 

Pantry / Coffee machine 15,1 8% 179.8 .000* 

Hallway 7,7 3%  

Project room / Lab 22,2 9% 

Meeting Room 57,8 30% 

Other 29,9 13% 

Total 18,8 100% 

 

 

The number of FTF interactions at certain locations, as described in chapter five, is significantly different in 

comparison with the time spent at the locations during FTF interactions. The total duration of time spent on 

FTF interactions per location is shown in table 6.1.4. 57% of the  FTF interactions occur at the workplace (as 

stated in chapter 5), but the total time spent on interactions at the workplace is a mere 21.7%. Besides, 30% of 

time spent on interactions happens in meeting rooms, while 9.4% of the number of FTF interactions occurs in 

meeting rooms. In the hallway only 3.3% of the time is spent during FTF interactions, in contrast to 8% of the 

number of FTF interactions that take place at this location. The average duration of the FTF interactions at the 

hallway is much shorter than in meeting rooms. 
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Content 
The percentages of the different content related aspects, which are registered per location, are shown in table 

6.1.5. The major differences are marked in the table. The pantry or coffee machine and the meeting rooms 

show the largest contrast regarding the content of the interactions. 86.2% of the interactions at the pantry or 

coffee machine are social interactions, while in only 25.9% of the FTF interactions knowledge is shared and in 

5.8% of the FTF interactions work activities are coordinated. In contrast, in the meeting rooms only 14.4% of 

the interactions is considered as social interactions and 69.8% of the FTF interactions concern knowledge 

sharing. Besides, the ‘creative development’ interactions mostly occurred in meeting rooms and project rooms 

or laboratories. The highest percentage (42.3%) for coordinated work activities is at the others’ workplace. A 

Chi-square test found a significant effect (χ² (6)= 151.54, p< .05) for content related aspects. The Chi-square 

score for the social interactions was the highest, which means that the difference between the location and 

the social interactions are the largest. By designing the building, social interactions can be stimulated at certain 

location. The ‘creative development’ interactions showed the smallest differences concerning the different 

locations, which indicates that creative development seems to be the least sensitive to the location of the 

interaction. 

Content (N= 2113) 

Location 
((χ² (6) = 151.54, p= .000)* 

Social interaction Knowledge sharing 
Coordinated work 

activities 
Creative development 

Yes No Yes No Yes No Yes No 

Own workplace 37.3% 62.7% 51.1% 48.9% 21.9% 78.1% 7.6% 92.4% 

Others’ workplace 21% 79% 44.3% 55.7% 42.3% 57.7% 11.7% 88.3% 

Pantry or coffee machine 86.2% 13.8% 25.9% 74.1% 5.8% 94.4% 6.3% 93.8% 

Hallway 45.6% 54.4% 35.7% 64.3% 24.6% 75.4% 8.2% 91.8% 

Project room / Laboratory 13.1% 86.9% 56.2% 43.8% 28.1% 71.9% 18.3% 81.7% 

Meeting room 14.4% 85.6% 69.8% 30.2% 36.6% 63.4% 26.2% 73.8% 

Other 63.7% 36.3% 36.3% 63.7% 17.5% 82.5% 9.9% 90.1% 
 

 

Work relatedness 
Next to relating the location to the content of interactions, the location is related to the work relatedness of 

the FTF interactions as well. Table 6.1.6 presents the scores of the work relatedness at the different locations. 

A Chi-square test was done to compare the frequency of the interactions that are work related in combination 

with the locations, which shows significant differences (χ² (24)= 467.15, p< .05). The most remarkable 

differences are marked in the table. The most work related interactions are at the meeting rooms and the 

project rooms or laboratories. The pantry or coffee machine and the ‘other’ locations (canteen, printer area, 

etc.) features the lowest percentage of work related interactions. The interactions at the others’ workplace are 

more work related than the interactions at the own workplace. This is probably due to the fact that when an 

employee has a question, he or she will visit a colleague’s room. However, the conversations at the own 

workplace with a colleague in the same room is expected to be less work related, because social interactions 

are started earlier. 

Intention 
As shown in table 6.1.6, the intention differs per location. A Chi-square test of independence found significant 

differences (χ² (12)= 748.539, p< .05). The FTF interactions at the hallway and at the pantry or coffee machine 

are impromptu in 78.4% and 73.7% of the cases, respectively. More than half of the FTF interactions at the 

own workplace are impromptu. In contrast, 9% of the FTF interactions in meeting rooms are impromptu and 

81.5% are planned. 45.3% of the FTF interactions at the project rooms or laboratories are impromptu. It is 

expected that the interactions at the hallway are never planned, however, the building BK City (TU Delft) 

consists of some picnic tables in the hallway at the section of Urbanism. Several interactions at these picnic 

tables are planned. 

 

Table 6.1.5: The relations between the location and the content of the FTF interactions 
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Table 6.1.6: The relations between the location and the work relatedness, intention, and the routine 

Location (N= 2113) 

Work relatedness (χ² (24)= 467.15, p< .05)* 

 
Very work 
related (%) 

Work related 
(%) 

Neutral (%) 
Not work 

related (%) 
Very not work 

related (%) 

Own workplace 43.6% 19.4% 10.5% 7.3% 19.2% 

Others’ workplace 62.4% 14.9% 7.0% 5.3% 10.4% 

Pantry / Coffee machine 5.0% 9.6% 23.4% 21.1% 40.8% 

Hallway 32.9% 20.0% 13.5% 7.1% 26.5% 

Project room / Laboratory 69.3% 14.7% 9.3% 2.7% 4.0% 

Meeting room 77.5% 10.5% 6.0% 3.5% 2.5% 

Other 22.2% 16.8% 12.6% 17.4% 31.1% 

Intention (χ² (12)= 748.539, p< .05)* 

 Impromptu Intentional Planned  

Own workplace 56.4% 34.1% 9.4% 

Others’ workplace 31.7% 54.9% 13.4% 

Pantry / Coffee machine 73.7% 20.3% 6.0% 

Hallway 78.4% 15.0% 6.6% 

Project room / Laboratory 45.3% 37.2% 17.6% 

Meeting room 9.0% 9.5% 81.5% 

Other 48.0% 20.0% 32.0% 

Routine (χ²(24)= 71.38, p< .05)* 

 
Very routine 

based (%) 
Routine based 

(%) 
Neutral (%) 

Not routine 
based (%) 

Very not 
routine based 

(%) 

Own workplace 26.9% 18.0% 17.0% 14.5% 23.6% 

Others’ workplace 18.8% 16.9% 21.4% 15.2% 27.7% 

Pantry / Coffee machine 27.1% 14.2% 25.2% 7.8% 25.7% 

Hallway 20.6% 11.8% 20.0% 10.0% 37.6% 

Project room / Laboratory 12.7% 15.3% 20.7% 18.0% 33.3% 

Meeting room 16.5% 21.5% 24.5% 15.5% 22.0% 

Other 18.0% 24.0% 16.2% 11.4% 30.5% 

 
 
Routine 
To which extent the interactions are routine, is shown in table 6.1.6. The differences between the locations 

regarding the routine of the FTF interactions are not as strong as the relations with work relatedness or the 

intention. However, according to a Chi-square test, the relation was significant (χ² (24)= 71.38, p< .05). The 

interactions at the own workplace and the pantry or the coffee machine are slightly more routine than at the 

hallway and the project rooms or laboratories. The remainder locations score on average to which extent the 

interactions are routine. 

 Conclusion 6.1.3

The aim of this paragraph was to analyze the characteristics of the FTF interactions. The next research sub 

question was answered: What are the characteristics of the FTF interactions and which characteristics have a 

relation with each other? In order to analyze the characteristics of the FTF interactions, a crosstab, One-way 

ANOVA, Chi-square test of independence, and a Kruskal-Wallis test were used. Table 6.1.7 shows the 

significant results of the statistical analyses of the 2113 registered FTF interactions. 

All studied relations presented in table 6.1.7 regarding the FTF interactions are significant. The intention is 

related to the content: the majority (54.4%) of the impromptu interactions were social. For 63% of the planned 

interactions knowledge was shared, only 16% were social interactions. In line with the findings of Appel-

Meulenbroek (2014), the most unplanned knowledge sharing interactions were at the workplace and project 

area. The meeting room only featured 1.2% of the unplanned knowledge sharing activities in the research of 

Appel-Meulenbroek (2014). In this research, this share is much larger due to the planned interactions. The 

duration of FTF interactions differ concerning the location. The planned interactions at meeting rooms lasted 

57.7 minutes on average. The shortest interactions are at the hallway (average 7.7 minutes), and 78% of the 

FTF interactions at the hallway was impromptu. The coffee machine featured the largest share of social 
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V*= significant relation at significance level p< .05 
Empty cell = relation not studied in this research 
 

Table 6.1.7: The studied relations of the variables of the FTF interactions characteristics 

 

§6.2.1 & §6.2.2 

§6.2.4 

§6.2.3 

interactions (86%). In research of Appel-Meulenbroek, the share of interactions at the coffee machine was very 

small, because the social interactions were not registered. Besides, in this research 74% of the interactions at 

the coffee machine were impromptu. In the project rooms, laboratories and the meeting rooms the most 

knowledge was shared and the largest share of ‘creative development’ interactions was measured.  

 FTF interactions (N= 2113) 

Time of the 
day 

Duration Content 
Work 

relatedness 
Intention Routine Location 

Time of the 
day 

    V*   

Duration       V* 

Content     V*  V* 

Work 
relatedness 

      V* 

Intention V*  V*    V* 

Routine       V* 

Location  V* V* V* V* V*  

Number        

 

 

This section presents the results of the analyses of the effect of the office type and workplace concept and 

personal characteristics on the number of FTF interactions per day. Figure 6.2.1 graphically represents the 

effects that are discussed in the different subparagraphs of this section. In order to test the office type and 

workplace concept on the number of FTF interactions, a t-test and an ANOVA test were used. The impact of all 

independent variables and the moderating effects were analyzed with a linear multiple regression. 

Subparagraphs 6.2.1 and 6.2.2 of this section provide the results of the impact of respectively the office type 

and the workplace concept on the number of FTF interactions. Subparagraph 6.2.3 provides the results of the 

analyses of the personal characteristics on the number of FTF interactions. The analyses of the moderating 

effect of the personal characteristics, the office type and workplace concept are presented in subparagraph 

6.2.4. This paragraph ends with a conclusion where is referred to previous studies on this topic. 

 

 

 

 Number of FTF interactions 6.2

Figure 6.2.1: Studied relation in paragraph 6.2 

 

Office type and workplace 
concept 

 

 
 

Personal characteristics 

 

 

Number of FTF 
interactions 
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Table 6.2.2: The relation between the office type and the amount, and the duration of the FTF interactions 

 Office type  6.2.1

This section presents the results of the analyses of the impact of the nominal variable office type on the 

number of FTF interactions. The mean number of FTF interactions in one day in relation to the office type is 

shown in table 6.2.2. A one-way ANOVA was conducted to compare the effects of the office type on the 

number of FTF interactions. There was a significant effect of the office type on the number of interactions for 

all four types of offices (F(3,138)= 3.899, p= 0.009). The smallest number of FTF interactions was registered at 

the cellular offices: 6.5 FTF interactions per day (SD= 3.1). In shared cellular office the highest number of FTF 

interactions was registered (M= 8.8, SD= 4.8). In shared cellular offices, employees had, on average, 2.3 FTF 

interactions per day more than in cellular office, which is the largest difference. The open offices and semi-

open offices did not differ much in the number of FTF interactions, only 0.3 FTF interaction per day. The mean 

number of FTF interactions is 7.5 in semi-open offices, and 7.2 in open offices.  

 Office type (N= 142) 

 

Mean St. Dev. 

ANOVA 

F Sign. (2-tailed) 

Number of FTF interactions 
per day  7.6 4.1 

3.899 0.009* 

Cellular office 6.5 3.1 

  
Shared cellular office 8.8 4.8 

Semi-open office 7.5 5.0 

Open office 7.2 3.4 

 

 

FTF interactions at the workplace 
As described in the research design, it is expected that the office type has an effect on the number of FTF 

interactions which occur in the office (at the workplace) itself. An analysis is done regarding the number of the 

interactions at the workplace. The sample of the 142 participants remains the same. However, the sample of 

the FTF interactions in the building is limited to the FTF interactions at the workplace. In total 1054 FTF 

interactions were registered at the workplace. In the table 6.2.3, the results are presented of the impact of the 

office type on the number of the interactions at the workplace.  

Office type and the FTF interaction at the workplace (N= 142) 

 

Mean St. Dev. 

ANOVA 

F Sign. (2-tailed) 

Number of FTF interactions 
per day  3.8 2.7 

2.022 .111 

Cellular office 2.9 2.2 

 
Shared cellular office 4.2 3.3 

Semi-open office 3.6 2.8 

Open office 3.9 2.4 

 

An analysis of variance showed that the effect of the office type on the number of FTF interactions per day was 

not significant (F(3,138)= 2.022, p= .111). Remarkably, the mean number of interactions per day at the 

workplace does not differ in a certain office type. The largest difference is founded again between founded the 

cellular office and the shared cellular office. Employees in cellular office only had 1,3 FTF interactions at the 

workplace less, than employees in shared cellular offices. As the number of FTF interactions at the workplace is 

not significant, the office type seems to have an impact on the FTF interactions at the other locations; for 

example, the coffee machine, meeting rooms, and at the hallway.  

 Workplace concept  6.2.2

This section presents the results of the analyses of the nominal variable ‘workplace concept’ on the number of 

FTF interactions per day. The analyzed relations between the workplace concept and the FTF interactions are 

listed in table 6.2.4. A t-test was conducted to compare the effect of the workplace concept (assigned or 

Table 6.2.3: The relation between the office type and the amount, and the duration of the FTF interactions 
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* Significant relation (p< .05) 
 

Table 6.2.5: The results of the analyses of the relationships between the personal 
characteristics and the number of FTF  interactions 

 

flexible seating) on the ratio (continuous) variable number of FTF interactions. As shown in table 6.2.4, there 

was no significant difference in scores for assigned seating (M=7.45, SD=4.278) and flexible seating (M=7.95, 

SD= 3.619; t(282)= -.401, p= .256). The number of interactions per day did not differ significantly for employees 

who use the assigned seating concept or flexible seating concept. If the effect was significant, the difference 

between the workplace concepts was only half of a FTF interaction per day and therefore negligible.  

Workplace concept (N= 142) 

 Mean St. Dev. t-test 

  T Sign. (2-tailed) 

Number of FTF interactions per day  -.401 .256 

Assigned seating 7.5 4.3 
 

Flexible seating 8.0 3.6 

 
Furthermore, it is possible that a moderating effect occurs between the workplace concept and the office type. 

A two-way between-groups ANOVA was performed to explore the impact of the moderating effect of the 

workplace concept and the office type on the number of interactions. However, no significant moderating 

effect was found (F(3,138)= 1.615, p= .186). 

 Personal characteristics 6.2.3

This section presents the results of the analyses of the relationships between the personal characteristics and 

the number of FTF interactions. The impact of all personal characteristics on the number of the FTF 

interactions is analyzed with the use of an ANOVA test, Pearson correlation, and a t-test to examine the 

relations of all characteristics separately. Secondly, if no relation is found, the characteristic will not be 

included in the linear multiple regression. The multiple regression test is not reliable when the multiple 

regression takes all variables into account, which would indicate that the sample size of this research is too 

small. In table 6.2.5, the results of the ANOVA test, Pearson correlation, and t-test are shown.  

Number of FTF interactions per day (N= 142) 

 
ANOVA 

F Sig. 

Job function 4.239 .000* 

Employment location .071 .932 

Household composition 2.265 .048* 

Importance of contacts at work 1.813 .145 

Satisfactions with the amount of contacts .367 .832 

Visit a club 1.441 .231 

Meeting friends 2.552 .039* 

Duration of employment 2.420 .051 

 
Pearson Correlation 

Correlation Sig. 

Age .235 .012* 

Amount of hours in the week -0.41 ,630 

 t-test 

T Sig. 

Gender -2.082 .038* 

Contract -3.809 .000* 

 

 
 
Six personal characteristic showed a significant effect  (p< .05) on the number of FTF interactions per day:  

- job function; 

- household composition; 

- frequency of meeting friends; 

- age; 

Table 6.2.4: The relation between the office type and the amount, and the duration of the FTF interactions 
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Table 6.2.6: The mean number of the FTF interactions per day of the personal characteristics  

 
 

- gender; 

- contract.  

The mean numbers of FTF interactions per day of these significant variables are shown in table 6.2.6. Variables 

which did not have a significant impact on the number of FTF interactions are: years at the organization, 

employment location, importance of contacts at work, satisfaction with the amount of contacts, and frequency 

of visiting a club per week. Consequently, it seems that there is no significant difference in the number of FTF 

interaction per day and the number of years an employee is working in the organization. Besides, in this 

research, part-time employees and the employees who work from home or elsewhere, did not have more or 

fewer FTF interactions at work, according to Pearson correlation test.  

Mean number of FTF interactions per day (N= 142) 

 Mean St. Dev. 

Job function   

Professor (HGL) 8.0 3.7 

Associate Professor (UHD) 7.3 3.1 

Assistant Professor (UD) 6.3 2.2 

University Teacher (OWP) 9.1 3.1 

University Researcher (OWP) 9.4 4.1 

PhD Student, PDEng or Postdoc (PD) 6.7 4.0 

Staff / Support (OBP) 9.4 4.7 

Secretary 10.3 5.0 

Household composition   

One person household 6.7 4.0 

With partner 7.7 3.9 

With partner and children 8.6 4.3 

With friend(s) or roommate(s) 5.9 3.6 

Frequency of meeting friends 

1 – 2 times per month 6.9 3.0 

3 times per month 7.8 5.2 

4 times per month 7.0 4.1 

5 times per month 7.2 3,5 

> 5 times per month 8.7 4.1 

Age 

< 30 years 7.5 4.1 

30 - 40 years 6.3 3.4 

40 - 50 years 9.1 4.5 

> 50 years 8.4 3.9 

Gender   

Male 7.1 3.6 

Female  8.1 4.5 

Contract 

Temporary contract 6.8 3.7 

Permanent contract 8.6 4.2 

 

A linear multiple regression is used to analyze how well a set of variables is able to predict a particular outcome 

and whether a particular variable is still able to predict an outcome when the effects of other variables are 

controlled. All independent variables in a multiple regression are continuous or dichotomous. According to 

Pallant (2005), the sample size requirements can be calculated by the number of independent variables. The 

sample has to be larger than N= 50, and per independent variable the sample size increases with eight. Thus, 

the sample size = 50 + 8m (with m the number of independent variables). In this research N= 142, which 

implies that the maximum number of independent variables would be 12. If more variables are added to the 

multiple regression, then the scientific value of the analysis is lower. If variables are not significant in this 

research, then the variable will be excluded from the multiple regression analysis. 

The number of FTF interactions per day is considered as normally distributed, continuous variable. The same is 

applicable to the following variables: frequency of meeting friends, and age. The categorical variables (job 

function and household composition) are split in dichotomies. For the job functions, some categories are 
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a. Dependent Variable: Number of interactions per day 
 

Table 6.2.8: Beta coefficients of the multiple regression  

made,  so that the maximum number of independent variables according to Pallant (2005) is not exceeded. The 

university researchers (OWP), university teachers (OWP) and the staff (OBP) are considered as one dichotomy. 

One group consists of the scientific employees (professors, associate professors, and assistant professors), the 

PhD students form a second group, and the third group consists of the secretaries. The PhD students are 

considered as the constant, otherwise this predictor correlates with the age. The household composition is not 

categorized and consists of three dichotomies and the constant (one person household, with partner and 

children, and with friend(s) or roommate(s)). The household composition ‘with partner’ is considered as 

constant. The gender is a dichotomous variable, where female is the predictor and male is the constant. The 

contract type is divided in the predictor ‘permanent contract’, and the constant ‘temporary contract’. In total 

ten predictors are included in the linear multiple regression model. In table 6.2.7, 6.2.8, and appendix 5, the 

results of the multiple regression are shown.  

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 .401
a
 .161 .130 3.792 

a Predictors: (Constant), Permanent contract, Frequency of meeting friends, Female, Researchers,  
teachers and staff, With friends of roommates, One person household, Secretaries, With partner and  
children, Scientific employees, Age 
 

  

Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 5,924 1,411   4,199 ,000 

 Scientific employee -,535 ,883 -,053 -,607 ,545 

 Researcher, teacher and 
staff 

2,115 ,767 ,209 2,759 ,006 

 Secretary 2,855 1,121 ,197 2,546 ,011 

 One person household -1,165 ,618 -,122 -1,885 ,060 

 With partner and children ,572 ,629 ,063 ,910 ,364 

 With friends of roommates -1,280 ,954 -,081 -1,342 ,181 

 Frequency of meeting 
friends 

,103 ,052 ,121 1,991 ,047 

 Age -,047 ,031 -,138 -1,516 ,131 

 Female ,277 ,501 ,034 ,554 ,580 

 Permanent contract 1,490 ,632 ,183 2,357 ,019 

 

 

As shown in table 6.2.7, the multiple regression indicates that the ten predictors explained 13.0% of the 

variance (Adjusted R
2
= .130, F(10,273)= 5.241, p< .000). All tables, including the ANOVA table, are shown in 

appendix 5. The Beta’s and the significant levels are presented in table 6.2.8. Not all variables were significant. 

All three dichotomous variables of the household composition were not significant. The age did not have a 

significant effect on the number of FTF interactions, as well as the gender (female). These variables did not 

have an individually significant relation with the number of interactions per day. 

A second linear multiple regression is calculated with the variables which are considered to have a significant 

impact on the number of FTF interactions per day, which are the variable job function, frequency of meeting 

friends and contract. The results of the linear multiple regression with the significant variables are presented in 

table 6.2.9 and 6.2.10, and appendix 6. The results of the multiple regression indicated that the four predictors 

explained 11.8% of the variance (Adjusted R
2
= .118, F(4,279)= 8.536, p< .000). All variables were significant 

Table 6.2.7: Model summary of the multiple regression of the number of FTF interactions (ten predictors) 
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a. Dependent Variable: Number of interactions per day 
 

Table 6.2.10: Beta coefficients of the multiple regression  

predictors of the mean FTF interactions per day. No significant difference was found between the number of 

FTF interactions of scientific employees and the constant (PhD student) (p= .660). The job function group 

‘researchers, teachers and staff’ had significant more interactions per day (β= .206, p= .002), as well as the 

secretaries (β= .214, p= .001). Besides, the frequency of meeting friends had a significant impact on the 

number of FTF interactions per day. The higher the frequency of meeting friends outside work, the higher 

number of FTF interactions at work (β= .120, p= .039). Lastly, it was found that employees with a permanent 

contract had significantly more FTF interactions (β= .146, p= .040).  

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 .365
a
 .133 .118 3.790 

a Predictors: (Constant), Permanent contract, Frequency of meeting friends, Secretaries, Researchers,  

teachers and staff, Scientific employees 
 
 
 
 

Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 4,745 ,763   6,220 ,000 

 Scientific employee -,318 ,723 -,031 -,440 ,660 

 Researcher, teacher and 
staff 

2,085 ,679 ,206 3,070 ,002 

 Secretary 3,097 ,919 ,214 3,368 ,001 

 Frequency of meeting 
friends 

,102 ,049 ,120 2,072 ,039 

 Permanent contract 1,191 ,577 ,146 2,063 ,040 

 

 

 Moderating effect of personal characteristics and the office type and workplace 6.2.4

concept 

This paragraph provides an answer on the question: to what extent and how is the nature and strength of the 

relationship between the office type and workplace concept and the number of FTF interactions moderated by 

the impact of the personal characteristics? The moderating effects of the office type and the workplace 

concept and the personal characteristics are studied. With a multiple regression analysis, the effect of the most 

important predictors on the number of FTF interaction during the day are investigated. This paragraph consist 

of two parts. The first part describes all variables (predictors) of the number of FTF interactions, and the 

second part shows the results of a multiple regression of the moderating effects of the personal characteristics 

and the office type and workplace concept.  

Predictors of the number of FTF interactions 
As shown in paragraph 6.2.3, the variables which have an impact on the number of FTF interactions are the job 

function, frequency of meeting friends, and the contract type. The job functions are categorized in three  

dichotomies, where the job function ‘PhD student’ is the constant. According to paragraph 6.2.1 and paragraph 

6.2.2, the office type has a significant impact on the number of FTF interactions and the workplace concept has 

no significant impact on the number of FTF interactions per day. Therefore, the office type is included in the 

multiple regression and the workplace concept is left out. The variables which have an impact on the number 

of FTF interactions are used in the multiple regression model. These variables are job function, frequency of 

meeting friends, contract type, and office type. The office type is distinguished in three dichotomous variables: 

cellular office, shared cellular office, and open office. The semi-open office is considered as constant.  

Table 6.2.9: Model summary of the multiple regression of the number of FTF interactions 
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a. Dependent Variable: Number of interactions per day 
 

Table 6.2.12: Beta coefficients of the multiple regression  

Table 6.2.11: Model summary of the multiple regression of the number of FTF interactions 

A linear multiple regression shows a significant relation (F(8,267)= 6.686, p= .000). The eight predictors 

explained 14.1% of the variance (Adjusted R
2
= .141). This R square increased in comparison with the multiple 

regression with only the personal characteristics. The results are shown in table 6.2.11, table 6.2.12, and in 

appendix 7. The ANOVA table (appendix table 7 ANOVA) found a significant relation (F(8,132)= 6.662, p= .000). 

All variables had an effect on the number of FTF interactions per day. Of the office type, only the predictor 

‘shared cellular office’ had a significant impact on the number of FTF interactions per day (β= .141, p= .032). 

Employees in shared cellular offices had a higher number of FTF interactions per day (M= 8.8). The cellular 

office and the semi-open office did not have a significant unique contribution (p= .116, p= .509). 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 .408
a
 .166 .141 3.743 

a Predictors: (Constant), Office open, Researchers, teachers and staff, Secretaries, Frequency of  

meeting friends, Office cellular, Permanent contract, Scientific employees, Office shared cellular 

 

 

Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 4,401 ,800   5,503 ,000 

 Scientific employee ,088 ,765 ,009 ,115 ,909 

 Researcher, teacher and 
staff 

2,067 ,689 ,203 3,001 ,003 

 Secretary 2,961 ,925 ,207 3,202 ,002 

 Frequency of meeting 
friends 

,105 ,050 ,124 2,098 ,037 

 Permanent contract 1,268 ,591 ,156 2,144 ,033 

 Office cellular -1,211 ,768 -,114 -1,577 ,116 

 Office shared cellular 1,253 ,582 ,141 2,152 ,032 

 Office semi-open ,468 ,708 ,042 ,661 ,509 

 

 
Predictors and the moderating effects of FTF interactions 

The previous paragraph has investigated which predictors have an impact on the number of FTF interactions. In 

addition, in this research, the moderating effects of the predictors are studied. The moderating effects of the 

personal characteristics on the relation of the office type and workplace concept on the number of FTF 

interactions are researched. As stated in the previous subparagraph, only the shared cellular office had a 

significant impact on the number of FTF interactions. The following personal characteristics may have 

moderating effects with the shared cellular offices: job function ‘researchers, teachers and staff’ and 

‘secretary’, frequency of meeting friends, and contract type. Five moderator variables are computed in SPSS: 

[researchers, teachers, staff*shared cellular office], [secretaries*shared cellular office], [frequency of meeting 

friends*shared cellular office], [Shared cellular*PhD students], and [contract type*shared cellular office].  

The predictors and the moderator variables are included in a linear multiple regression model. The predictors 

and the moderator variables are set separately in one group in the model. Three tables of the multiple 

regression are shown in appendix table 8. The ANOVA table shows that the moderating variables have a 

significant impact (F(13,134)= 7.531, p= .000). The Adjusted R Square increased to .236, and the R Square 

Change is 0.106 for the moderator variables. The Coefficients table shows the separately unique contribution 

to the number of FTF interactions per variable. The moderator variables [Shared cellular office*researchers, 

teachers, staff], [Shared cellular*contract type], and [Shared cellular*PhD students] have a low Beta coefficient 
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Table 6.2.13: Model summary of the final multiple regression  

and are not significant, respectively: p= .675, p= .339, and p= .420. For that reason, the multiple regression is 

repeated without these three moderator variables. In total ten predictors are included in the final linear 

multiple regression. The results of the analysis are presented in tables 6.2.13, 6.2.14, and appendix 9.  

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 
R Square Change 

1 .408
a
 .166 .141 3.743 .166 

2 .517
b
 .267 .240 3.522 .101 

a 
Predictors: (Constant), Office semi-open, Permanent contract, Frequency of meeting friends, Secretaries, Office shared cellular, 

Researchers, teachers and staff, Office cellular, Scientific employee 
b
 Predictors: (Constant), Office semi-open, Permanent contract, Frequency of meeting friends, Secretaries, Office shared cellular, 

Researchers, teachers and staff, Office cellular, Scientific employee, [Shared cell * secretaries], [Shared cell * frequency of meeting friends] 
 

 

 

Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 4,401 ,800   5,503 ,000 

 Scientific employee ,088 ,765 ,009 ,115 ,909 

 Researcher, teacher and 
staff 

2,067 ,689 ,203 3,001 ,003 

 Secretary 2,961 ,925 ,207 3,202 ,002 

 Frequency of meeting 
friends 

,105 ,050 ,124 2,098 ,037 

 Permanent contract 1,268 ,591 ,156 2,144 ,033 

 Office cellular -1,211 ,768 -,114 -1,577 ,116 

 Office shared cellular 1,253 ,582 ,141 2,152 ,032 

 Office semi-open ,468 ,708 ,042 ,661 ,509 

 (Constant) 3,773 ,763   4,945 ,000 

 Scientific employee -,188 ,722 -,018 -,260 ,795 

 Researcher, teacher and 
staff 

1,833 ,650 ,180 2,818 ,005 

 Secretary 2,268 ,893 ,158 2,539 ,012 

 Frequency of meeting 
friends 

,229 ,053 ,272 4,351 ,000 

 Permanent contract 1,390 ,558 ,171 2,489 ,013 

 Office cellular -1,256 ,732 -,118 -1,717 ,087 

 Office shared cellular 1,746 ,555 ,196 3,147 ,002 

 Office semi-open ,550 ,673 ,050 ,817 ,414 

 [Shared cell * secretary] ,573 ,198 ,159 2,888 ,004 

 [Shared cell * frequency of 

meeting friends] 
1,666 ,307 ,333 5,426 ,000 

 

 

The Adjusted R Square increased to .267 with a significant F Change of p= .000, which means that removing the 

insignificant moderator variables had a positive effect on the number of FTF interactions. Besides, the ANOVA 

table shows that both groups of variables are significant: the predictors (F(8,136)= 6.662, p= .000) and the 

moderator variables (F(10,136)= 9.667, p= .000). The moderator variables [Shared cellular*secretaries] and 

[Shared cellular*frequency of meeting friends] had a significant effect on the number of FTF interactions per 

day.  

a. Dependent Variable: Number of interactions per day 
 
 

Table 6.2.14: Beta coefficients of the final multiple regression  
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The mean of the number of FTF interactions per day is significantly predicted by the function ‘researchers, 

teachers, staff’ (β= -.203, p= .003), the function ‘secretaries’ (β= -.207, p= .002), frequency of meeting friends 

(β= -.124, p= .037), contract type (β= .156, p= .033), shared cellular office (β= .141, p= .032), and the moderator 

effects [shared cellular office*secretaries] (β= -.131, p= .020) and [shared cellular office*frequency of meeting 

friends] (β= .333, p= .000). All variables have a positive effect on the number of FTF interactions, which means 

that the number of FTF interactions increases. Two personal characteristics have a moderating effect on the 

relation between the office type and the number of FTF interactions. Secretaries in shared cellular offices had 

more FTF interactions than other functions in shared cellular offices. The relation between these constructs is 

bilateral, which means the effect is found in both directions. This combination affects each other positively. 

Besides, if the employees meet friends more often, they have an extra high number of FTF interactions per day 

when they work in shared cellular offices. This combination also has a positive effect on each other.  

 Conclusion concerning the number of FTF interactions 6.2.5

Of all variables in this research (the personal characteristics, office type and workplace concept), the function 

‘researchers, teachers, and staff’, function ‘secretary’, frequency of meeting friends, contract type and the 

shared cellular office, the moderating effect of [shared cellular office*secretary] and [shared cellular 

office*frequency of meeting friends] had a significant impact on the number of FTF interactions. The largest 

predictors were the two dichotomies of the job function and the moderating effect of [shared cellular 

office*frequency of meeting friends]. These variables had a positive impact on the number of FTF interactions. 

Figure 6.2.15 presents the results of the linear multiple regression schematically. The three sets of variables in 

relation to the previous literature will be discussed below.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 6.2.15: The significant relations (with the standardized beta coefficients and the significance levels) on the number of FTF 
interactions  

Workplace concept 

Office type:  
Shared cellular office 

Age 

Gender 

Frequency of meeting friends 

Permanent contract 

Employment location 

Duration of employment 

Job function:  
Researcher, teacher and staff 

 [Shared cellular * Secretary] 

Job function:  
Secretary  

 [Shared cellular * Frequency 

of meeting friends] 

Number of FTF interaction per 

day 
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Office type  
A longitudinal field study of Brennan, Chugh and Kline (2002) states that the communication among colleagues 

increases in open offices. Among others, Kupritz (2003) and Maher and Von Hippel (2005) confirmed this 

relation. Becker and Sims (2001) claimed that the number of interactions per hour is the highest in bullpen 

offices and low-paneled cubicles (see literature study subparagraph 3.2.2). Employees in closed offices and 

high-paneled cubicles had the lowest number of interactions. The 2-3 person shared cellular offices showed a 

higher amount of interactions, but still less than in the open offices. However, in this research the number of 

FTF interactions is at shared cellular offices significantly the highest (M= 8.8 interactions per day). In line with 

the findings of previous research, the lowest number of FTF interactions was found in cellular offices (M= 6.5). 

The low number of FTF interactions in open offices might be explained by the fact that open offices have a 

negative impact on the possibilities for meaningful interactions, and the opportunities for close interpersonal 

relationships. The privacy in open offices decreases because of the removed physical boundaries. Parkin et al. 

(2011) explain the decreased number of interactions in (semi-)open offices by means of the fact that 

employees feel that they disturb other colleagues while speaking in (semi-) open offices. In this research, the 

difference in the number of FTF interactions in the room (at the workplace) specific is small between the 

shared cellular office (M= 4.2) and open office (M= 3.9). The office types seem to have an impact on the FTF 

interactions at the other locations, such as the coffee machine, meeting rooms, and the hallway.  

Workplace concept  
The workplace concept did not have a significant effect on the number of interactions. This is in contrast with 

Haslam et al. (2007) who claim that employees with assigned seating have overall more FTF interactions, 

because employees at flexible desks have limited opportunities for FTF interaction with team members. Van 

der Voordt (2003) concluded that the effect of flexible seating on interaction remains the same, but the 

contact with more different colleagues rises. The decline of the number of FTF interactions is not found for 

employees and flexible seating; consequently, the findings of Haslam et al. (2007) are not generalizable for 

every organization. 

Personal characteristics  
As stated in the literature review, the job function indicates different activities and responsibilities. The 

functions researchers, teachers, staff, and secretaries have more FTF interactions per day in comparison with 

the PhD student as constant. As expected, PhD students spent the majority of their time at their research, and 

FTF interactions are not as required as for other functions. Secretaries have to schedule many appointments 

for the scientific employees. Therefore, the secretaries had many FTF interactions to organize this. Besides, the 

secretaries had even more interactions when they worked in shared cellular offices. The employees who meet 

their friends many times per month had a higher number of FTF interactions per day. A possible explanation 

for this is that these employees are social, which would indicate that they like to talk, create social 

relationships, and have the need for more social contacts. The increased number of FTF interactions is even 

more stimulated in shared cellular offices for employees who meet their friends often. Finally, the employees 

with a permanent contract had more FTF interactions. The explanation for this finding is unclear. 

In this research, part-time employees and the employees who work from home or elsewhere, did not have 

more or fewer FTF interactions at work. Kleijn, Appel-Meulenbroek, Kemperman and Hendriks (2012) conclude 

that part-time employees are more involved in (informal) meetings. A reason for this could be that they have 

to catch up the missed communication. This seems not generalizable for every organization. However, the 

reason for this outcome could be the fact that the sample of part-timers is small in this research, as mentioned 

in chapter five. Besides, women were expected to have more interactions than men (Azhar, Jaoolkar & 

Mohindra, 2013). However, this relation cannot be confirmed on the basis of this research. Finally, the 

duration of the employment did not have a significant impact on the number of FTF interactions. 

 



pg. 95 | Face-to-face Interactions in University Buildings - 2015 
 

§6.3.4 

§6.3.3 

Table 6.3.2: Mean duration on FTF interactions per office type  

This section presents the results of the analyses of the effect of the office type and workplace concept and 

personal characteristics on the total duration spent on FTF interactions per day. The total duration of FTF 

interactions for two days is registered, and the average for one day is calculated per person. The relation is 

visualized in the conceptual model in figure 6.3.1. As stated in paragraph 5.4.1, the variable ‘total duration of 

FTF interactions’ is considered as normally distributed. To test the office type and workplace concept on the 

duration of FTF interactions, an ANOVA test and a t-test were conducted. The impact of the personal 

characteristics and the moderating effect of the two sets of variables was analyzed with a linear multiple 

regression. The first subparagraph (§6.3.1) of this section provides the results of the impact of the office type, 

and subparagraph 6.3.2 the impact of the workplace concept. Subparagraph 6.3.3 provides the results of the 

analyses of the personal characteristics on the total duration of FTF interactions. The analyses of the 

moderating effect of the personal characteristics and the office type and workplace concept are shown in 

subparagraph 6.3.4. Subparagraph 6.3.5 provides the conclusion regarding the total duration spent on 

interactions. 

 

 

 

 Office type  6.3.1

This section presents the results of the analyses of the nominal variable office type, and the dichotomous 

variable workplace concept on the mean total duration of FTF interactions per day.  

Office type 
Table 6.3.2 shows the mean of the duration of FTF interactions per office type. An ANOVA test found a 

significant effect (F(3,138)= 5.467, p= .001). Employees in open offices (M= 114 minutes) and in shared cellular 

office (M= 141 minutes) spent the fewest time on interactions in comparison with employees in cellular offices 

(181 minutes) and semi-open office (179 minutes). Employees in cellular offices had the lowest number of FTF 

interactions; therefore, the average duration per FTF interaction is higher at the cellular office than at the 

other office types. 

Office type (N= 142) 

 Mean  
(minutes) 

St. Dev. 
(minutes) 

ANOVA 

F Sign. (2-tailed) 

Duration of FTF interactions 
per day  144 84 

5.467 .001* 

Cellular office 181 112 

  
Shared cellular office 141 73 

Semi-open office 179 86 

Open office 114 64 

 
 
 

 

 Total duration of FTF interactions  6.3

 

Office type and workplace 
concept 

 

 
 

Personal characteristics 

 

 

Total duration of FTF 
interactions 

 

§6.3.1 & §6.3.2 

Figure 6.3.1: Studied relation in paragraph 6.3 
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Table 6.3.4: Mean duration on FTF interactions related to the workplace concept 

Table 6.3.3: Mean duration on unplanned FTF interactions per office type 

 
Unplanned FTF interactions 
The duration is highly dependent of the planned meetings. Planned meetings last longer than the indented and 

the impromptu (unplanned) FTF interactions. For that reason, an analysis is done without the planned 

meetings. The sample of the N= 142 participants remains the same, only  the planned meetings are left out. In 

total 1672 impromptu or intended FTF interactions are registered. In table 6.3.3 the mean duration per day in 

FTF interactions is shown. An ANOVA test showed that the effect of the office type on the duration of FTF 

interaction per day remained significant (F(3,141)= 5.467, p= .034).  

Remarkably, although the employees in cellular offices spent in total the most time interacting per day (181 

minutes), they only spent 69 minutes on unplanned FTF interaction. Consequently, they have largest share of 

planned interactions. They spent much time in meetings. The employees in shared cellular offices and semi-

open offices spent the most time in unplanned interactions ( 78 minutes and 79 minutes, respectively). The 

employees in open offices spent the fewest time on all FTF interactions and spent the fewest time on 

unplanned FTF interactions. Employees in open offices had relative many short FTF interactions. 

Office type and the duration of unplanned FTF interaction (N= 142) 

 

Mean St. Dev. 

ANOVA 

F Sign. (2-tailed) 

Duration of FTF interactions 
per day 67 45 

2.967 .034* 

Cellular office 69 53 

 
Shared cellular office 78 53 

Semi-open office 79 43 

Open office 54 29 

 

 Workplace concept  6.3.2

Employees at flexible seating spent significantly more time on FTF interactions per day, than employees at 

assigned seating. The participants at flexible seating spent 182 minutes on interactions per day, in comparison 

with 131 minutes for employees at assigned seating. A t-test found a significant result (t(140)= -3.159, p= .002). 

The results are shown in table 6.3.4. Since the number of FTF interactions did not differ significantly between 

the two workplace concept, the FTF interactions of the employees at flexible seating claim more of the 

employees’ time.  

Workplace concept (N= 142) 

 Mean 
(minutes) 

St. Dev. 
(minutes) 

t-test 

T Sign. (2-tailed) 

Duration of FTF interactions per day -3.159 .002* 
Assigned seating 131 81 

 
Flexible seating 182 84 

 

Furthermore, it is possible that a moderating effect occurs between the workplace concept and the office type. 
A two-way between-groups ANOVA was performed to explore the impact of the moderating effect of the 
workplace concept and the office type on the total duration of interaction. No significant moderating effect 
was found (F(3,130)= .175, p= .913). 
 
FTF interactions without the planned meetings  
In table 6.3.5, the total duration of the impromptu and intended (unplanned) FTF interactions is presented. The 

difference between the assigned seating and the flexible seating is very small. As expected, the t-test did not 

find a significant result (t(140)= -.027, p= .979). The time spent on impromptu and intended interactions did 

not differ, but for this reason, the time spent in meetings is larger for the flexible seating. According to table 

3.4, the overall time spent on FTF interactions is 182 minutes for employees at flexible seating, and 131 

minutes at assigned seating.  
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Table 6.3.5: Mean duration of FTF interactions related to the workplace concept (without the planned meetings) 

Workplace concept and the FTF interactions without planned meetings (N= 142) 

 Mean 
(minutes) 

St. Dev. 
(minutes) 

t-test 

T Sign. (2-tailed) 

Duration of FTF interactions per day -.027 .979 

Assigned seating 67 47 
 

Flexible seating 66 35 

 

 

 Personal characteristics 6.3.3

This section provides the results of the analyses of the relationships between the personal characteristics and 

the total duration spent on FTF interactions. A linear multiple regression was calculated to examine the 

individual effects of the variables. Before the multiple regression test was conducted, an ANOVA test, a 

Pearson Correlation test, and a t-test were performed to examine whether the variables had a significant 

impact. Table 6.3.6 shows the results of the statistic tests of the relations between the duration of FTF 

interactions and the personal characteristics.  

Personal characteristics and the total duration (N= 142) 

 
ANOVA 

F Sig. 

Job function 13.164 .000* 

Employment location 7.490 .001* 

Household composition 3.435 .003* 

Importance of contacts at work .984 .402 

Satisfaction with the amount of contacts .325 .861 

Frequency of visiting a club 1.047 .398 

Frequency of meeting friends .738 .538 

Years at the organization 8.023 .000* 

 
Pearson Correlation 

Correlation Sig. 

Age .283 .001* 

Amount of hours in the week .097 .250 

 t-test 

T Sig. 

Gender 1.051 .295 

Contract -4.55 .000*  

 

 
 
Six personal characteristics showed a significant impact (p< .05) on the total duration of FTF interactions per 
day: 

- job function; 

- employment location; 

- household composition; 

- years at the organization; 

- age; 

- contract. 

The mean durations in FTF interactions per day are shown in table 6.3.7 for the personal characteristics which 

had a significant impact. The variables which did not have a significant impact were importance of contacts at 

work, satisfaction with the amount of contacts, frequency of visiting a club, frequency of meeting friends, 

amount of hours in the week and the gender. According to the multiple regression in 6.2, these variables also 

did not have a significant impact on the number of FTF interactions, except the frequency of meeting friends. 

 

Table 6.3.6: Results of the statistics test of the relation between the total duration of FTF 

interactions and the personal characteristics 
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Table 6.3.7: Mean duration of FTF interactions per significant personal characteristic 

Total duration of FTF interactions per day (N= 142) 

 Mean 
(minutes) 

St. Dev. 
(minutes) 

Job function 

Professor (HGL) 334 107 

Associate Professor (UHD) 165 84 

Assistant Professor (UD) 219 57 

University Teacher (OWP) 143 54 

University Researcher (OWP) 183 109 

PhD Student, PDEng or Postdoc (PD) 109 53 

Staff / Support (OBP) 180 104 

Secretary 103 54 

Employment location (hours outside office) 

0 hours 114 71 

1 – 8 hours 156 82 

> 8 hours 179 97 

Household composition 

One person household 121 63 

With partner 138 79 

With partner and children 183 101 

With friend(s) or roommate(s) 87 52 

Years at the organization  

< 1 year 139 53 

1 - 2 year(s) 101 68 

2 - 5 years 112 49 

5 - 10 years 176 99 

> 10 years 192 103 

Age 

< 30 years 115 54 

30 - 40 years 140 88 

40 - 50 years 171 92 

> 50 years 179 102 

Contract 

Temporary contract 117 62 

Permanent contract 178 98 

   

Total 144 84 

 

A linear multiple regression is used to analyze the separate variance of the personal characteristics when the 

other variables are controlled. The multiple regression model consists of continuous variables or dichotomous 

variables. The job function is split in the same dichotomy variables as for the analysis for the number of FTF 

interactions, job function: ‘scientific employee’, ‘researcher, teacher, and staff’, ‘PhD student’, and ‘secretary’.  

The category ‘researcher, teacher, and staff’ is considered as the constant, because this category differs the 

least with the overall mean. The employee location is not normally distributed and is split in dichotomy of 

‘more than 8 hours outside the office’ and ‘less than 8 hours outside the office’. ‘More than 8 hours outside 

the office’ is included in the multiple regression model, and ‘less than 8 hours outside the office’ is the 

constant. The household composition has the same categorization as for the number of FTF interactions: One 

person household, with partner and children, and with friend(s) or roommate(s)). The household composition 

‘with partner’ is considered as the constant. The variable ‘years at the organization’ is split in three 

dichotomous, because the variable is not normally distributed, as stated in chapter 5. The variable is split in 2 

years or less at the organization, 3 – 5 years at the organization, and more than five years at the organization. 

The variable 1 – 2 years at the organization is considered as the constant. The contract type is divided in the 

predictor ‘permanent contract’, and the constant ‘temporary contract’. In total 11 predictors are included in 

the linear multiple regression model. The results of the linear multiple regression are shown in table 6.3.8, 

6.3.9. In appendix 10, the model summary, ANOVA table, and the coefficients table are presented. 
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Table 6.3.10: Model summary of the second multiple regression on the total duration on FTF interactions 

Table 6.3.8: Model summary of the second multiple regression on the total duration on FTF interactions 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 .592
a
 .351 .296 70.7256 

a Predictors: (Constant), With friends or roommates, > 8 hours outside office, 3 - 5 years at the org.,  
Researcher, teacher, and staff, With partner and children, Secretaries, One person household,  
Permanent contract, > 5 years at the org., Scientific employees, Age 
 

 

Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 155,590 40,569   3,835 ,000 

 Scientific employee 45,592 20,243 ,216 2,252 ,026 

 Secretary -66,171 25,779 -,219 -2,567 ,011 

 PhD student -57,208 20,794 -,340 -2,751 ,007 

 Age -1,015 ,852 -,142 -1,191 ,236 

 > 8 hours outside office 20,599 15,951 ,099 1,291 ,199 

 > 5 years at the org. -,875 27,343 -,004 -,032 ,975 

 1 - 2 years at the org. 11,229 21,694 ,046 ,518 ,606 

 With partner and children 14,734 17,040 ,078 ,865 ,389 

 One person household 4,094 16,440 ,021 ,249 ,804 

 With friends or roommates -28,388 24,911 -,087 -1,140 ,257 

 Permanent contract 29,360 17,062 ,173 1,721 ,088 

 

 

The linear multiple regression indicated that the eleven predictors explained the total duration significant for 

29.6% (Adjusted R
2
= .296, F(11,130)= 6.378, p= .000). No significant correlations between the independent 

variables of 0.7 were found. However, not all variables had a significant individual impact on the total duration. 

The employment location, age, household composition, years at the organization, and the contract type did 

not have a significant effect on the number of FTF interactions. A second linear multiple regression is 

calculated without the variables which were not significant. The results are shown in table 6.3.10 and table 

6.3.11, and appendix 11.  

 

 Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 .577
a
 .311 .296 70.7247 

a Predictors: (Constant), PhD student, Secretary, Scientific employee 
 

 

Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 169,214 13,366   12,660 ,000 

 Scientific employee 54,982 18,902 ,261 2,909 ,004 

 Secretary -66,673 24,402 -,221 -2,732 ,007 

 PhD student -60,593 15,692 -,360 -3,861 ,000 

 a  Dependent Variable: Total duration per day 
 
 

Table 6.3.11: Beta coefficients of the second multiple regression  

a  Dependent Variable: Total duration per day 
 
 

Table 6.3.9: Beta coefficients of the second multiple regression  
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Table 6.3.12: Model summary of the multiple regression with all variables of the total duration on 

FTF interactions 

The three dichotomies of the job function still predicted 29.6% of the total variance (Adjusted R
2
= .296, 

F(3,138)= 20.721, p= .000). Table 6.3.10 and table 6.3.11 show that all predictors have a significant effect. The 

job function PhD student was the largest predictor of the total duration of FTF interactions (β= -.360, p= .000). 

The function scientific employee spent the most time in FTF interactions (β= .261, p= .004), the secretaries the 

fewest time (β= -.221, p= .000).  

 Moderating effect of the personal characteristics and the office type and 6.3.4

workplace concept  

This paragraph provides an answer to the question: to what extent and how is the nature and strength of the 

relationship between the office type, workplace concept and the total duration of FTF interactions moderated 

by the impact of the personal characteristics? The moderating effects of the office type and the workplace 

concept and the personal characteristics are studied. With a multiple regression analysis, the effects of the 

most important predictors on the number of FTF interaction during the day are investigated. This paragraph 

consists of two parts. Part one describes all variables (predictors) of the duration of FTF interactions. The 

second part shows the results of a multiple regression of the moderating effects of the personal characteristics 

and the office type and workplace concept. 

Predictors of the total duration spent on FTF interactions 
As described in the previous paragraph, one personal characteristic had a significant effect on the duration of 

FTF interactions: the job function. According to paragraph 6.3.1 and 6.3.2, both the office type and the 

workplace concept had a significant impact on the duration of FTF interactions. The office type is split in four 

dichotomous variables: cellular office, shared cellular office, semi-open office, and open office. The shared 

cellular offices is considered as the constant, because this variable has the smallest difference with the overall 

mean duration. The workplace concept is a dichotomy and consists of two values: flexible seating and assigned 

seating, where the assigned seating is the constant.  

The three personal dichotomous variables, the three office types and the workplace concept, which are 

included in a linear multiple regression, are: 

- job function ‘scientific employee’;  

- job function ‘secretary’;  

- job function ‘PhD student’; 

- cellular office; 

- semi-open office; 

- open office; 

- flexible workplace. 

The tables in appendix 12 show all results of the multiple regression. Table 6.3.12 and 6.3.13 present the 

model summary and the beta coefficients. The ANOVA table (appendix 12) indicates that the results are 

significant (F(7,134)= 10.699, p= .000). The 7 predictors effected the total variance for 32.5% (adjusted R
2
= 

.325). This R
2
 is higher, than without the variables of office type and workplace concept. However, the flexible 

workplace concept and the office type did not have a significant effect on the total duration of FTF 

interactions. The flexible seating concept has a significance level of p= 0.08. 

 

 Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 .599
a
 .359 .325 69.2306 

a Predictors: (Constant), PhD student, Secretary, Scientific employee, Office semi-open, Office  

cellular, Office open, PhD student. 
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Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 162,777 16,296   9,989 ,000 

 Scientific employee 41,812 19,829 ,198 2,109 ,037 

 Secretary -74,837 24,492 -,248 -3,056 ,003 

 PhD student -49,896 16,761 -,297 -2,977 ,003 

 Office cellular 11,674 19,101 ,052 ,611 ,542 

 Office semi-open 24,939 19,443 ,105 1,283 ,202 

 Office open -22,235 15,276 -,128 -1,456 ,148 

 Flexible workplace 29,208 16,555 ,147 1,764 ,080 

-  

-  

 

The multiple regression is repeated without the office type,  and including the workplace concept. The results 

are shown in appendix 13. The flexible seating concept has a significance level of p= 0.094; thus, this variable 

still did not have a significant effect on the total duration of FTF interaction per day. For that reason, the 

workplace concept and offices type are not included in the multiple regression. Only the personal 

characteristics had a significant impact on the duration of FTF interaction. Therefore, the multiple regression of 

subparagraph 6.3.3, shown in table 6.3.10 and 6.3.11 is valid (appendix 11).   

Predictors and the moderating effects of the total duration spent on FTF interactions 
The previous paragraph has examined which predictors have an impact on the total duration of FTF 

interactions. In addition, in this research,  the moderating effects of the predictors are studied. The moderating 

effect of the personal characteristics on the relation of the office type and workplace concept on the number 

of FTF interactions is studied. As stated in the previous subparagraphs, three personal characteristics explained 

the variance of the total duration and no variables of the workplace concept & office type did. However, it is 

possible that the workplace concept or office type has a moderating effect with one of the personal 

characteristics, despite of the fact that the workplace concept and office type did not have a individually 

significant impact. 

For that reason, 12 moderator variables are calculated: four dichotomous variables of the office type and 

workplace concept multiplied by the three personal characteristics. In SPSS the following moderator variables 

are created:  

- [cellular office*scientific employee];  

- [cellular office*secretary];  

- [cellular office*PhD student]; 

- [semi-open office*scientific employee];  

- [semi-open office *secretary];  

- [semi-open office *PhD student]; 

- [open office*scientific employee];  

- [open office *secretary];  

- [open office *PhD student]; 

- [flexible workplace*scientific employee];  

- [flexible workplace*secretary];  

- [flexible workplace*PhD student]; 

The multiple regression included 15 variables in total, which is too much for the sample size of this research. 

The value of the linear multiple regression is for that reason lower. However, the moderator variables can be 

a  Dependent Variable: Total duration per day 
 
 

Table 6.3.13: Beta coefficients of the second multiple regression  
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Table 6.3.15: Model summary of the multiple regression on the total duration of FTF interactions 

removed from multiple regression when they are not significant. The multiple regression analysis with the 

moderator variables are presented in table 6.3.14 and 6.3.15, and appendix 14. 

Coefficients
a
 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 169,214 13,366   12,660 ,000 

 Scientific employee 54,982 18,902 ,261 2,909 ,004 

 Secretary -66,673 24,402 -,221 -2,732 ,007 

 PhD student -60,593 15,692 -,360 -3,861 ,000 

2 (Constant) 168,052 15,859   10,597 ,000 

 Scientific employee 61,005 28,211 ,289 2,162 ,032 

 Secretary -64,750 37,906 -,214 -1,708 ,090 

 PhD student -61,282 18,081 -,365 -3,389 ,001 

 [Cellular office*scientific 
employee] 

-1,183 8,357 -,019 -,142 ,888 

 [Cellular office*secretary] -4,762 7,196 -,065 -,662 ,509 

 [Cellular office*PhD student] -6,343 10,520 -,073 -,603 ,548 

 [Semi-open office*scientific 
employee] 

-2,968 10,724 -,040 -,277 ,782 

 [Semi-open office*secretary] -5,314 9,709 -,077 -,547 ,585 

 [Semi-open office*PhD 
student] 

-11,741 11,824 -,139 -,993 ,323 

 [Open office*scientific 
employee] 

9,927 13,028 ,095 ,762 ,447 

 [Open office*secretary] 1,403 15,511 ,014 ,090 ,928 

 [Open office*PhD student] 3,456 9,774 ,039 ,354 ,724 

 [Flexible workplace*scientific 
employee] 

-6,379 9,040 -,085 -,706 ,482 

 [Flexible 
workplace*secretary] 

-4,935 10,777 -,060 -,458 ,648 

 [Flexible workplace*PhD 
student] 

-8,123 9,022 -,093 -,900 ,370 

 

 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 

Estimate R Square Change 

1 .577
a
 .311 .296 70.7247 .311 

2 .576
b .332 .252 72.8662 .021 

a Predictors: (Constant), PhD student, Secretaries, Scientific employees 
b
 Predictors: (Constant), PhD student, Secretaries, Scientific employees, [Flexible workplace*secretaries], [Semi-open office*scientific 

employees], [Open office*PhD student], [Cellular office*secretaries], [Flexible workplace*PhD student], [Cellular office*PhD student], 
[Semi-open office*secretaries], [Flexible workplace*scientific employees], [Open office*scientific employees], [Cellular office*scientific 
employees], [Semi-open office*PhD student], [Open office*secretaries] 
 

The model consisted of two groups: the normal variables and the moderator variables. The adjusted R
2
 

decreased with the moderator variables. The coefficients table shows that no single moderator variable had a 

significant impact on the total duration of FTF interactions. For this reason, the linear multiple regression 

without the moderating effect, as presented in tables 6.3.10 and 6.3.11, is valid. The adjusted R
2
 shows that 

the variance of the total duration is explained by 29.6% of three predictors. Consequently, the mean total 

duration spent on FTF interactions is significant predicted by the function scientific employees (β= .261, p= 

.004), the function secretary (β= -.221, p= .007), the function PhD student (β= -.360, p= .000). 

a Dependent Variable: Total duration per day 
 
 

Table 6.3.14: Beta coefficients of all significant variables and the moderating effect on the total duration of FTF interactions 
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β= -.221, p= .007  

 

Workplace concept 

 

 Conclusion of the total duration of FTF interactions 6.3.5

This paragraph analyzed the impact of the personal characteristics, the office type, and the workplace concept 

on the total duration spent on FTF interactions. Only the job function had a significant impact and explained 

the total variance of the total duration spent on FTF interactions for 29.6%. The results are schematically 

shown in figure 6.2.16. This subparagraph discusses the main results of this research in relation with previous 

literature.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Office type 
In this research, no significant relation between the office type and the total duration of FTF interactions was 

found. Boutellier et al (2008) researched the difference between cellular offices and multi-space areas. They 

stated that the employees in cellular offices spent 43% of their time on communication, while this share in 

multi-space areas was only 30%. Barriers should increase the time spent on communication, and therefore, 

employees had less time for other activities. Becker and Sims (2001) stated that the more open the office, the 

more frequent the communication and the shorter the duration. The FTF interactions in shared cellular offices 

had the highest duration in their research. In this research the highest total duration was also registered in 

shared cellular offices, but this result was only not significant. For that reason, the findings of Boutellier et al. 

(2008) and Becker and Sims (2001) cannot be generalized for every building for every organization.  

Workplace concept  
According to e.g. Haslam et al. (2007) and Van der Voordt (2003), it is expected that employees at assigned 

seating worked together more with their direct colleagues and employees at flexible seating sat more 

alongside colleagues outside their team. For that reason, employees at flexible seating need electronic 

interactions and more meetings to meet their direct colleagues. In this research, the number of electronic 

interactions and the duration of electronic interactions was not studied, but the time spent on interactions was 

Office type 

Total duration  

Job function:  
Scientific employee 

Job function:  
Secretary  

Age 

Gender 

Frequency of meeting friends 

Permanent contract 

Employment location 

Duration of employment 

Job function:  
PhD student  

Moderating effect 

Figure 6.3.16: The significant relations (with the standardized beta coefficients and the significance levels) on the total duration of 
FTF interactions  
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Table 6.4.1: The relation between the job function, gender and age, and the team relatedness of the FTF interactions 

not significant larger for employees at flexible seating. The total duration of unplanned interactions was 

approximately the same. The time on planned interactions was larger with the flexible seating concept 

implemented, but not significant due to the flexible seating concept itself. 

Personal characteristics  
The total duration is only dependent on the job function (VSNU, 2015). This is not remarkable,  since scientific 

employees have many meetings during the day, and PhD students spent the most time doing their research, as 

described in the literature. In this research, the scientific employees spent the most time of FTF interaction 

(M= 239 minutes, β= -.261, p= .004). PhD students spent 109 minutes on FTF interactions per day and the 

secretaries only 103 minutes. Although a couple of other personal characteristics may have had an impact on 

the number of FTF interactions, only the job function had a significant impact on the total duration of FTF 

interactions. 

This paragraph presents the results of the analyses of the independent variables on the team relatedness and 

the content of the FTF interactions. The team relatedness is discussed in subparagraph 6.4.1. The results of the 

impact on the content related variables are shown in subparagraph 6.4.2. 

 Team relatedness 6.4.1

This subparagraph shows the results of the effect of the workplace concept, the office type, and the personal 

characteristics on the team relatedness of the FTF interactions. The average percentage of team related 

interactions are registered per participant (N= 142). In appendix 15, the histogram of the frequency of the 

average percentages team relatedness shows that the variable is not normally distributed. In order to examine 

whether the relations between the workplace concept, office type and team relatedness is significant, non-

parametric statistics test were used. 

Job function, gender, and age 
The job function, gender, as well as the age did not have a significant relation with the team relatedness of the 

FTF interactions. Men and women have the same share of interactions with team members. The Mann-Witney 

U test confirmed this and found no significant difference relation (z= -.221, p= .825). For the job function and 

age, the Kruskal Wallis test confirm that the relation was not significant (H(7)= 3.663, p= .818) and (H(3)= 

5.131, p= .162).  

Team relatedness of the FTF interactions (N= 142) 

Job function Interaction with a teammate Kruskal-Wallis test 

 Yes No H  Sign. 

Professor 61% 39% 3.662 .818 

Associate professor 69% 31% 

 

Assistant professor 55% 45% 

University teacher 68% 32% 

University researcher 59% 41% 

PhD student 57% 43% 

Supportive staff (OBP) 67% 33% 

Secretary 68% 32% 

Gender 

 Yes No Mann-Witney U 

Male  60% 40% z Sign. 

Female 60% 40% -.221 .825 

Age 

 Yes No Kruskal-Wallis test 

< 30 years 63% 37% H  Sign. 

30 - 40 years 52% 48% 5.131 .162 

40 - 50 years 60% 40% 
 

> 50 years 67% 33% 

 Team relatedness and the content of the FTF interactions 6.4
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Table 6.4.2: The relation between the workplace concept, office type and the team relatedness of the FTF 

interactions 

Workplace concept 
Table 6.4.2 shows the percentages of the FTF interactions with and without a teammate. In this research, the 

employees at flexible seating have more interactions (44.2%) with employees outside their team, relative to 

38.6% at assigned seating. However, a Mann-Witney U test did not found a significant relation (z= -1.148, p= 

.251). Employees at flexible seating did not have significantly more FTF interactions with employees outside 

their team. Consequently, the suggested effect of the workplace concept from the literature cannot be 

generalized for every building or every organization.  

Team relatedness of the FTF interactions (N= 142) 

Workplace concept Interaction with a teammate Mann-Witney U 

 Yes No z Sign. 

Assigned seating 61.4% 38.6% -1.148 .251 

Flexible seating 55.8% 44.2%  

Office type Kruskal-Wallis test 

Cellular office 64.5% 35.5% H  Sign. 

Shared cellular office 56.5% 43.5% 1.113 .774 

Semi-open office 64.5% 35.5% 
 

Open office 61.2% 39.8% 
 

 
 
 
Office type     
Table 6.4.2 shows the percentages of the team relatedness of the FTF interactions related to the office type. At 

shared cellular offices, the largest share of interactions with employees outside of the team were registered. 

However, the impact of the office type on the team relatedness was not significant according the Kruskal-

Wallis test (H(3)= 1.113, p= .774). 

 Content  6.4.2

In this subparagraph, the results of the impact on the four content variables are presented. The content 

consists of four dichotomous variables: social interaction, knowledge sharing, coordinated work activities and 

creative development interactions. As stated in the research design in chapter 4, the impact of five 

independent variables are researched: job function, gender, age, office type, and workplace concept. 

According to the histograms in appendix 16, the knowledge sharing variable is normally distributed. The other 

three variables are not considered to be normally distributed. To test the relationships between the 

percentages of knowledge sharing interactions and the nominal variable job function and office type, an 

ANOVA test was used. In order to examine the impact of the age, a Pearson correlation test is used. The impact 

of the job function and office type on the non-parametric content variables was researched by conducting a 

Kurskal-Wallis test. A Mann-withney U test was conducted to examine the relation between the three non-

parametric variables, and the gender and workplace concepts.  

Job function  
The results of the relation between the job function and the content of the FTF interactions are presented in 

table 6.4.3. The job function is related to the number of social interactions. A Kruskal-Wallis test found a 

significant result (H(7)= 31.476, p= .000). University researchers and PhD students had a larger share of social 

FTF interactions than average. The professors and the associate professors had the fewest social interactions. 

The functions associate professor, assistant professor and secretary had the most knowledge sharing 

interactions. An ANOVA test found a significant relation between the job function and knowledge sharing 

activities (F(7,134)= 3.485, p= .002). Besides, professors had the largest share of coordinated work activities 

and PhD students and university researchers had the fewest. The relation between the share of coordinated 

work activities is significantly different for the job functions (H(7)= 24.2411, p= .001). Only the share of creative 

development interactions did not significantly differ per function (H(7)= 9.459, p= .221).  
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Table 6.4.3: The relation between the job function, and the four content variables and the concerning percentages 

Table 6.4.4: The relation between the gender and age, and the four content variables and the concerning percentages 

Content FTF interactions (N= 142) 

Job function 
Social interaction Knowledge sharing 

Coordinated work 
activities 

Creative development 

Yes No Yes No Yes No Yes No 

Professor 18.7% 81.3% 42.0% 68.0% 57.3% 42.7% 14.7% 85,3% 

Associate professor 27.5% 72.5% 60.9% 39.1% 23.2% 76.8% 9.0% 91,0% 

Assistant professor 31.5% 68.5% 57.0% 43.0% 31.1% 68.9% 23.5% 76,5% 

University teacher 24.1% 75.9% 55.4% 44.6% 32.7% 67.3% 7.3% 92,8% 

University researcher 53.4% 46.6% 33.5% 66.5% 21.3% 78.7% 15.6% 84,5% 

PhD student 48.2% 51.2% 39.4% 60.6% 18.4% 81.6% 12.2% 87,8% 

Supportive staff (OBP) 29.4% 70.6% 47.3% 52.7% 32.9% 67.1% 12.5% 87,5% 

Secretary 28.9% 71.1% 60.7% 29.3% 29.7% 61.3% 9.0% 91,1% 

 

Kruskal-Wallis test ANOVA Kruskal-Wallis test Kruskal-Wallis test 

H Sign. F Sign. H Sign. H Sign. 

31.476 .000* 3.485 .002* 24.411 .001* 9.459 .221 

 

 

Gender 
The difference between males and females in whether the FTF interaction is social, is less than one percent and 

is for that reason negligible, as shown in table 6.4.4. As expected, the Mann-Withney U test did not found a 

significant relation between the gender and the number of social interactions (z= -.190, p= .849). According to 

the literature, men share more information, and women communicate to establish a relationship. For that 

reason, women are expected to have more social interactions. Remarkably, in this research both differences 

are not present. A t-test found no significant difference between men and women for the knowledge sharing 

interactions (t(140)= -.358, p= .721). As the social interactions and knowledge sharing interactions did not 

differ for men and women, the coordinated work activities interactions and creative development interactions 

did not differ significant as well (p= .270, and p= .148). Overall, the content of the interactions did not differ for 

male and females.  

Content FTF interactions (N= 142) 

Gender 
Social interaction Knowledge sharing 

Coordinated work 
activities 

Creative development 

Yes No Yes No Yes No Yes No 

Male  39.4% 60.6% 45.0% 55.0% 24.8% 75.2% 13.6% 86.4% 

Female 40.5% 59.5% 46.4% 43.6% 24.3% 75.7% 12.2% 87.8% 

 

Mann-Witney U t-test Mann-Witney U Mann-Witney U 

z Sign. t Sign. z Sign. z Sign. 

-.190 .849 -.557 .721 -.166 .868 -.694 .487 

Age 
Social interaction Knowledge sharing 

Coordinated work 
activities 

Creative development 

Yes No Yes No Yes No Yes No 

< 30 years 44,6% 55,4% 38,8% 61,2% 20,2% 79,8% 13,2% 86,8% 

30 - 40 years 49,9% 50,1% 45,4% 54,6% 22,3% 77,7% 14,9% 85,1% 

40 - 50 years 28,0% 72,0% 53,2% 46,8% 28,2% 71,8% 9,9% 90,1% 

> 50 years 25,8% 74,2% 53,4% 46,6% 33,1% 66,9% 11,7% 88,3% 

 

Spearman’s Rho Pearson Spearman’s Rho Spearman’s Rho 

r Sign. r Sign. r Sign. r Sign. 

-.314 .000* .232 .005* .245 .003* -.063 .460 

 
 
 

Age 
As described in chapter 5, the age is divided in four categories: younger than 30 years old, between 30 - 40, 

between 40 – 50, and over 50 years old. By generalizing the results, it must be taken into account that the age 

is somewhat related to the job function. According to a Spearman’s rank-order correlation, there was a 

negative correlation between the age and the share of social interactions (rs= -.314, p= .000). Older employees 

had fewer social interactions. In contrast, older employees had a larger share of knowledge sharing 

interactions (rs= .232, p= .005). These results can be explained by two reasons. First of all, the older employees 

have higher functions and therefore more responsibilities. For that reason, they had more knowledge sharing 
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Table 6.4.5: The relation between the office type, and workplace concept, and the four content variables and the concerning percentages 

interactions. Secondly, it is possible that the younger employees had more need for social talks than the older 

ones. 33.1% of the interactions of the employees above 50 years old were coordinated work activities. This 

percentage is 20,2% for employees under 30 years old. It is expected that the older people have higher 

functions, more responsibilities, and therefore more meetings which had to be planned. The Spearman’s rank-

order correlation found a significant relation between the age and the share of coordinated work activities (rs= 

.245, p= .003). No significant relation was found between the creative development interactions and the age.   

Office type 
In table 6.4.5, the percentages per content variable related to the office types are presented, including the 

results of the concerning statistics tests. The office type had a significant relation with the share of social 

interactions and the share of coordinated work activities, according to the Kurskal-Wallis (H(3)= 10.005, p= 

.019, and H(3)= 14.142, p= .003). Employees in shared cellular offices and in open offices had relatively more 

social interactions than employees in the other two office types. In cellular offices, the largest share of 

coordinated work activities are calculated. The fewest social interactions were measured in cellular offices. 

Employees have to come out of their office room to have a chat or should be visited. For employees who sit 

together in one room it is easy to seek social interactions and they do not have to undertake many actions. 

According to the ANOVA test, there is no significant difference in the relative amount of knowledge sharing 

activities between the different office types (F(7,134)= 3.485, p= .002). Moreover, there is no significant effect 

of the office type on the share of creative development interactions (H(3)= 5.777, p= .123).  

Content FTF interactions (N= 142) 

Office type 
Social interaction Knowledge sharing 

Coordinated work 
activities 

Creative development 

Yes No Yes No Yes No Yes No 

Cellular office 29,5% 70,5% 52,7% 47,3% 35,5% 64,5% 13,6% 86,4% 

Shared cellular office 39,6% 60,4% 48,5% 51,5% 17,6% 82,4% 7,5% 92,5% 

Semi-open office 33,4% 66,6% 48,3% 51,7% 29,3% 70,7% 21,8% 78,2% 

Open office 45,5% 54,5% 41,0% 59,0% 23,3% 76,7% 13,5% 86,5% 

 

Kruskal-Wallis test ANOVA Kruskal-Wallis test Kruskal-Wallis test 

H Sign. F Sign. H Sign. H Sign. 

10.005 .019* 1.802 .150 14.142 .003* 5.777 .123 

Workplace concept  
Social interaction Knowledge sharing 

Coordinated work 
activities 

Creative development 

Yes No Yes No Yes No Yes No 

Assigned seating  41.2% 58.8% 43.9% 56.1% 22.2% 77.8% 10.3% 89.7% 

Flexible seating 35.5% 64.5% 51.6% 48.4% 32.3% 67.7% 21.4% 78.6% 

 

Mann-Witney U t-test Mann-Witney U Mann-Witney U 

Z Sign. t Sign. Z Sign. Z Sign. 

-1.165 .244 -1.703 .091 -2.810 .005* -2.358 .018* 

 

Workplace concept 
The share of social interactions and the knowledge sharing activities did not significantly differ between the 

employees who work at flexible seating and assigned seating (table 6.4.5). The relative amount of coordinated 

work activities did significantly differ per workplace concept. Flexible seated employees registered more 

coordinated work activities. Finally, 21.4% of the FTF interactions of the employees working with the flexible 

seating concept are creative development, and for assigned seating this is 10.3%. It could be possible that 

employees face more creative development FTF interactions at flexible seating, because they are inspired by 

more people from different departments and other work environments. 

 Conclusion of the team relatedness and content of FTF interactions 6.4.3

The aim of this paragraph was to analyze the effects of the office type, the workplace concept, and the 

personal characteristics on the team relatedness of the FTF interactions, and the content of the FTF 

interactions. Different parametric and non-parametric tests were used to analyze the impact of the dependent 

variables. Whether or not the relations are significant is shown in table 6.4.6. No single variable had a 
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V*= significant relation at significance level p< .05 
 

Table 6.4.6: The relations between the team relatedness, the content of the FTF interactions and the personal characteristics, office 
type and workplace concept. 

 

significant impact on the team relatedness of the interactions. Half of the relations between the office type, 

workplace concept, and the personal characteristics with the content related variables are significant. The 

main results are discussed below. 

Studied relations of FTF interactions 

 

Team relatedness 

Content 

Social interaction Knowledge sharing 
Coordinated work 

activities 
Creative 

development 

Office type  V*  V*  

Workplace concept    V* V* 

Job function  V* V* V*  

Gender      

Age  V* V* V*  

 

 

Office type 
The share of knowledge sharing interactions did not differ between the office types, but the share of social 

interactions was larger in more open offices. This is in line with the findings of Becker and Sims (2001), who 

stated that in high-paneled cubicles 6% of the interactions were social interactions and in open office this share 

was 23%. In shared cellular offices, employees can have confidential conversations without disturbing other 

people. The relative amount of social interactions is even higher in open offices. A possible explanation for this 

relation is that employees hear each other and hook into social conversations and the fact that a large share of 

PhD students work in open offices (Hua, 2007). The coordinated work activities in cellular offices were 

significantly higher than in the other three office types. The share of interactions with or without team 

members did not differ significantly for the offices. 

Workplace concept 
Previous literature (Van der Voordt, 2003; Haslam et al., 2007) stated that the team relatedness is dependent 

on the workplace concept. Employees who have flexible seating are expected to have more interactions with 

employees outside of their team. However, in this research, no evidence for this relation was found. In 

addition, the workplace concept did not affect the team relatedness of the FTF interactions.  

The share of social interactions and the knowledge sharing activities did not significantly differ between the 

employees who work at flexible seating and assigned seating (table 6.4.6). Van der Voordt (2003) and Haslam 

et al. (2007) assert that the informal contacts increase at flexible seating. In this research no significant 

difference was found. Besides, Blok et al. (2012) studied the impact of flexible seating at a Dutch organization 

before and after the implementation of the concept. The expected increase of knowledge sharing failed to 

appear. Knowledge sharing even significantly decreased in the new situation. In this study, there was no 

increase or decrease in the share of knowledge sharing interactions. For that reason, this statement concerning 

the workplace concept cannot be generalized for every building and every organization.  

Van Akkeren (2009) researched the impact of the shift of the employees in Delft (flexible seating) from the 

Berlageweg to BK City. The aim of the new building was to provide more social interactions. Results of a survey 

of the employees at BK City a half year after the move showed that the building features more social 

interactions than the old building. However, this percentage is not significantly different from the buildings in 

Eindhoven. As a result, the increased number of social interactions at BK City is not proved to be the 

consequence of the flexible seating concept. Besides, the share of knowledge sharing interactions did not differ 

between the office types, as well as the workplace concepts. The workplace concept had a significant impact 

on the percentages whether or not the interaction was registered as coordinated work activities. Employees 

flexible seated had a larger share of coordinated work activities interactions. Besides, these  employees had 

significantly more creative development interactions than at assigned seating. 
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Personal characteristics  
No significant difference was found between personal characteristics for creative development. Besides, 

gender has no impact on any of the content related aspects. The job function has a significant effect on the 

social interactions, knowledge sharing interactions and coordinated work activities. The scientific employees  

had significantly more knowledge sharing interactions and fewer social interactions. They had more 

coordinated work activities interactions probably because they had more meetings. The age had a significant 

impact on three variables of the content. The younger employees had more social interactions and a smaller 

share of knowledge sharing FTF interactions.  

In figure 6.5.1 and figure 6.5.2 the results of the studied relations are presented. Figure 6.5.1 also shows the 

Standardized Beta’s of the continuous and dichotomous independent variables. The independent variables 

which are connected with a line to the dependent variable had a significant impact. Only the job function had 

an impact on the total duration of FTF interactions. The number of FTF interactions is in this research explained 

by four independent variables, as well as the content related variables of the FTF interactions. Team 

relatedness of the FTF interactions could not be explained by either of the single variables. Of all variables in 

this research, the job function and the office type are the most important predictors for the dependent 

variables. 
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7 Conclusion and discussion 
 

For successful innovation and performance of universities, it is important that employees talk and share 

knowledge with each other. University buildings ought to support knowledge sharing activities and social 

contacts. Due to the advent of the New Ways of Working (NWW), it is possible to work from home. As a result, 

the function of the office environment in the buildings changed from a place which features workplaces, to a 

place where employees meet each other and have unplanned face-to-face (FTF) interactions. This research 

studied how many FTF interactions take place, where the interactions take place, with whom, and what the 

content of these interactions is. According to previous research, the number of FTF interactions depends on 

the office type (e.g. cellular office, open office) and workplace concept (i.e. flexible seating, assigned seating). 

This relation has been studied before, but to the best of my knowledge, the effect of the personal 

characteristics of the employees working in the offices has not been researched before. To get insight in how 

many, where and with whom, FTF interactions occur, and what the content of FTF interactions in university 

buildings is, the next question has been addressed in this  thesis: 

‘How do the office type and workplace concept, and the personal characteristics of employees, influence face-

to-face interactions in university buildings?’ 

A literature study was conducted to provide background information about the topic and to gather input for 

the quantitative research. The data collection for the quantitative research consisted of two-day FTF 

interactions diaries in combination with questionnaires concerning the personal characteristics of the 

employees. Employees in four different university buildings were approached: three buildings of the University 

of Technology in Eindhoven (Helix, Flux, and Vertigo) and ‘BK City’ building of the University of Technology in 

Delft. In total 142 useful diaries were returned, which provided insight in 2113 registered FTF interactions.  

This final chapter describes the findings and conclusions of this research in order to give a well-founded answer 

on the main research question (paragraph 7.1). The practical implications are discussed in paragraph 7.2. In 

paragraph 7.3, the discussion and recommendations for further research are described.  

This paragraph answers the research question by means of the results as presented in chapter 6. First, the 

characteristics of the FTF interactions in university buildings are clarified. The results of the number of FTF 

interactions and the total duration of FTF interactions will be discussed per independent variable (i.e. office 

type, workplace concept, and the personal characteristics) in order to provide insight in these variables. All 

results of the studied relations between the independent variables and the number-, total duration-, content- 

and the team relatedness of the FTF interactions are summarized in table 7.1.1.  

Characteristics of FTF interactions in university buildings 
Employees had on average 7.5 FTF interactions per day. The total duration of these FTF interactions for one 

day was 143 minutes. The employees spent 67 minutes per day on unplanned interactions. Almost half of the 

number of interactions was occasionally and spontaneously. Such interactions would not occur when the 

employees work from home. These results emphasize the importance of being present at the office. In this 

research, amongst others the difference between the unplanned and planned interactions is made, and 

whether or not the FTF interactions are social. Only 16% of the planned FTF interactions are social interactions, 

while impromptu interactions are for 54% social. The unplanned FTF interactions cannot be missed during 

work, because these interactions have a large contribution to establish social ties with colleagues.  

The most FTF interactions occurred at the workplace (57%). The coffee machine provided only 10% of the 

number of FTF interactions and the hallway 8%. The communication took mainly place at the workplace and 

 Conclusion 7.1
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* = significant relation found by a linear multiple regression at p < .05 
 

Table 7.1.2: The mean of the amount and total duration of FTF interactions per office type 

V*= significant relation at significance level p< .05 
 

Table 7.1.1: The studied effects of the office type, workplace concept and the personal characteristics on the number-, duration-, 
content- and the team relatedness of FTF interaction (sample size = 142) 

 

not at the coffee machine, water cooler, or copy machine. The most FTF interactions at the coffee machine are 

impromptu, social interactions, and therefore such place is important for social talks and networking. 

According to the literature (e.g. Lindsay, Magnolfi & Waber, 2014), the coffee machine aims to provide 

serendipity: creative interactions. However, resulting from this research, the interactions at the coffee machine 

were only for 6.3% creative. 

Studied relations (N= 142) 

 
Number per 

day 
Total 

duration  

Content 

Team 
relatedness 

Social 
interaction 

Knowledge 
sharing 

Coordinated 
work 

activities 
Creative 

development 

Office type V*  V*  V*   

Workplace concept     V* V*  

Job function V* V* V* V* V*   

Gender        

Age   V* V* V*   

Contract type V*  

  

Employment duration   
Social contacts V*  

Employment location   
Amount of hours in 

the week 
  

Moderating effect V*  
 

 

 

Office type 
Table 7.1.1 shows that the office type had a significant relation with the number of FTF interactions. The 

results of the number of FTF interactions per day and the total duration of these interactions are presented in 

table 7.1.2 related to the office type. In that table, the significant difference found by conducting a multiple 

regression analyses is marked green. Only the shared cellular office type had a significant impact on the 

number of FTF interactions. In contrast to the previous literature, the number of FTF interactions for this office 

type is the highest (M= 8.8). 4.2 interactions per day occurred at the workplace in shared cellular offices (in the 

room itself), which is the highest number in comparison with other office types (ranging from 2.9 to 3.9 

interactions per day). This can be explained by the fact that in shared cellular offices, employees are not afraid 

to disturb other colleagues and have the possibility to have confidential conversations in contrast to more 

open offices. Remarkably, the other three office types did not significantly differ: the differences were too 

small or were moderated by the personal characteristics of the employees working at the office and therefore 

not attributable to the office type itself. Most researchers agree that the number of FTF interactions increases 

in open offices. According to this research, it seems that this incline is not applicable to all buildings and 

organizations. 

Office type and FTF interaction (N= 142) 

 Number Total duration (minutes) 

Mean St. Dev. Mean St. Dev. 

Cellular office 6.5 3.1 181 112 

Shared cellular office 8.8* 4.8 141 73 

Semi-open office 7.5 5.0 179 86 

Open office 7.2 3.4 114 64 

Total 7.6 4.1 144 84 
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Table 7.1.3: The mean of the amount and total duration of FTF interactions per workplace concept. No 

significant relations were found by a linear multiple regression 

The office type did not have a significant impact on the total duration of FTF interactions. The employees in 

open offices spent the least time on FTF interactions, but this was not a result caused by the office type. This 

result is probably explained by the fact that more PhD students work in open offices, and PhD students has 

fewer FTF interactions per day. The employees in cellular offices had significantly fewer interactions, but the 

total duration of interactions per day was the highest. For that reason, the average duration per FTF 

interactions last the longest for employees who work in cellular offices. The higher mean of total duration 

spend on interactions in cellular offices can be explained by the fact that in Eindhoven the scientific employees 

work in cellular offices and shared cellular offices. These scientific employees had more planned meetings, 

which last longer. 

Workplace concept 
One of the reasons for the implementation of the New Ways of Working and the flexible seating concept is the 

increase of communication, as previous literature mentioned. This was also one of the objectives at BK City in 

Delft (van Akkeren, 2009). However, as shown in table 7.1.3, the number of FTF interactions per day did not 

significantly differ for the flexible seating concept compared to the assigned seating concept. Besides, the total 

duration spent on FTF interactions did not increase while the flexible seating concept was applied. The total 

duration spent on FTF interactions is higher at the flexible seating concept, but this is probably related to the 

number of scientific employees. In this research, the share of scientific employees in this research was larger at  

the flexible seating concept compared to the assigned seating concept. As stated in table 7.1.1, the workplace 

concept did not have a significant relation with the team relatedness of the FTF interactions. Employees at 

flexible seating did not meet more or less often team members during the day.  

Workplace concept and FTF interaction (N= 142) 

 Number Total duration (minutes) 

Mean St. Dev. Mean St. Dev. 

Assigned seating   7.5 4.3 131 81 

Flexible seating 8.0 3.6 182 84 

Total 7.6 4.1 143 84 

 

 

 
Personal characteristics 
Of all personal characteristics, only three characteristics had a significant impact on the number of FTF 

interactions: the job function, the contract type, and the frequency of meeting friends outside work. 

Researchers, teachers, and staff member (M= 9.3 FTF interactions per day), and secretaries (M= 10.3) had 

more interactions per day than PhD students (M= 6.7). The employees with a permanent contract had a 

significantly higher number of FTF interactions in contrast to employees with a temporary contract. Besides, 

the frequency of meeting friends had a positive effect on the number of FTF interactions. Finally, the shared 

open office had a moderating effect on the relation between the secretaries and frequency of meeting friends, 

and the number of FTF interactions. Remarkably, multiple regression analysis showed that the largest predictor 

of the number of FTF interactions per day is the moderator variable [shared cellular office*frequency of 

meeting friends]. Employees who see their friends often and work in shared cellular offices had an extra 

positive effect on the number of FTF interactions. The total duration of interactions is explained by the job 

function, whereas the scientific employees had many planned meetings which last long in comparison with 

other interactions. Therefore, the total duration spent on FTF interactions was high for these employees. 

Secretaries had a large number of FTF interactions, but the total duration was short. For that reason, they had 

much short interactions. 56% of the FTF interactions of the scientific employees are knowledge sharing related, 

while for PhD students this is only 39%. PhD students had more social interactions. The associate professors 

and assistant professors had significantly fewer social interactions. Because they had more meetings, they had 

more coordinated work activities interactions. Concluding, the personal characteristics had a large impact on 
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the duration and number of FTF interactions. If research is conducted about the impact of the office type and 

workplace concept on communication, the impact of the personal characteristics should be concerned.  

Number of FTF interactions and total duration of FTF interactions 
The impact of the three independent variables (i.e. personal characteristics, office type, and workplace 

concept) on the number and the duration of FTF interactions was studied. The variance of the number of FTF 

interactions per day was explained by the independent variables for 26.9%. For the total duration of FTF 

interactions, 31.1% of the variance is explained by the independent variables. This leads to the conclusion that 

the independent variables had a small impact on the total variance of the two dependent variables. Other 

variables that may have an impact on the number and total duration of FTF interaction are, for instance: the 

organization and the personal traits of employees (e.g. introvert versus extravert). It is remarkable that only 

the job function of employees had an impact on the duration. It seems that the office type and workplace 

concept did not have an impact on the time spent on communication. The employees themselves make sure 

that required meetings to do their jobs are planned anyway and this is not influenced by the office type or 

workplace concept in the building.  

Besides the scientific relevance of this study, several findings can serve as useful information for universities, 

housing consultants, and architects designing university buildings. By designing university buildings as well as 

office buildings, the personal characteristics of employees of the organization for which the building is 

designed are important. If FTF interactions have to be stimulated, then the employees should work at shared 

cellular offices. For all office types the total duration of FTF interactions is the same, but the cellular offices had 

the fewest interactions. Consequently, the cellular offices are most functional when the employees should be 

disturbed as less as possible. It is expected that these employees can work more concentrated without being 

disturb often. In contrast, the FTF interactions have the shortest duration on average in semi-open and open 

offices. In a short time, information can be gathered very easy with the colleagues around the employees. 

Besides, information in open offices itself, which is shared between colleagues, can be catched up without 

being part of the conversation. By making the choice for a certain office type, it must be considered if a large 

number of FTF interactions are important, or that the employee must not be disturbed as much as possible. 

By designing universities buildings and to stimulate unplanned FTF interactions, the design of the workplace 

must be taken into account. Employees sit for 85% of their time (Brill, 2001) at their workplace. Standing up 

and moving around creates unplanned interactions. The design of the workplace should encourage this 

movement. Employees have to be visible at their workplace and when leave their workplace, the sight of 

employees along the route should be stimulated to feature unplanned FTF interactions. Heerwagen et al. 

(2004) stated that spaces that are centrally located and have connections to many other places enhance 

unplanned interactions on the well-trafficked pathways. The number of interactions in open offices is lower 

compared to shared cellular offices, probably due to the fact that employees do not want to disturb their 

colleagues or they want to have more private, confidential conversations. Therefore, for example, the 

acoustics of the offices and the use of warm materials to absorb noise must be taken into account to stimulate 

interactions in open offices. An employee will not start a conversation when he or she knows that the voice will 

resounds trough the office.  

Finally, one of the objectives of flexible seating is the increase of communication. This relation is measured in 

this study, but the analyses did not show confirming results. When the main objective of a facility manager is 

stimulating interactions, then the flexible seating concept does not have to be introduced in the organization 

regarding the results of this research. Another aim of flexible seating can be the increased communication with 

more different people, people outside of their own team. This increase is not found either. Consequently, the 

main objective to implement the flexible seating concept must not be the increase of communication overall, 

and the increase of communication with more different people overall.  
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The main aim of this study was to get insight in FTF interactions in university buildings and in the effect of the 

office type and the workplace concept on these interactions. Not all found relations were in line with the 

findings of previous literature. Based on these contradictions, recommendations for further research are 

established.  

Data collection 
Previous research about the office type and workplace concept was done by means of different data collection 

methods. In total, roughly four different methods can be described: diaries (e.g. Appel-Meulenbroek, 2014), 

questionnaires (e.g. Kim & De Dear, 2013; Maher & Von Hippel, 2005), observations (e.g. Hartjes & De Wit, 

2006; Boutellier et al, 2008; Becker & Sims, 2001), and measuring instruments or counting instruments (e.g. 

Brown et al., 2014). These methods had an impact on the results regarding the FTF interactions. With a 

questionnaire, only the interactions which are remembered by the employees are registered. This is in contrast 

to diaries, where employees can register every interaction directly afterwards the interaction itself. The best 

data collection method to provide the most reliable results, is to use a combination of methods, whereby all 

interactions are registered. 

Period of data collection  
The diaries used in this research were filled in during exam weeks. Some employees mentioned that the 

number of FTF interactions at normal college weeks would be higher. It is interesting to do the research at 

another time period to examine the differences between the periods.  

Office type and workplace concept 
Much previous research about open offices and cellular offices has been conducted, as well as about assigned 

and flexible seating. However, to the best of my knowledge, those studies researched only: the office type or 

the workplace concept, or studied the effect of the combination of those two (e.g. Brill, 2001; Brennan et al., 

2002). To illustrate, Blok et al. (2012) studied the shift from a traditional building (assigned and cellular) to a 

more open building with flexible seating researched. The patterns of FTF interactions in the building changed, 

but it is not known if this is affected by the workplace concept or affected by the office type. The individual 

effect of those two variables was not studied. In this research, the separate effects and the moderating effects 

of the two variables are studied. However, this research is based on four buildings, whereas only one building 

implemented the flexible seating concept. To generalize the results, a large sample of buildings should be 

investigated. In that case, more clear and predictable relations may be found. 

Job function 
Most previous research was conducted in offices and not specifically in university buildings. The job functions 

at universities are quite specific in comparison with functions in offices of other organizations. The differences 

between job functions regarding the FTF interactions in university buildings are interesting to identify. The 

functions proved to have a big impact on the content-, the number-, and the duration of FTF interactions. 

Therefore, this research could be repeated in office buildings to investigate what the results of the job function 

in office buildings are, and if this variable has the same impact as for the job function in universities.  

Productivity and satisfaction 
Previous research (e.g. Appel-Meulenbroek, 2014; Boutelier et al., 2008) as well as this research, focuses on 

the number, duration, and several characteristics of FTF interactions. Other researchers studied the effect of 

the workplace concept and the office type on the productivity, distractions, and the satisfaction of employees 

by a survey (e.g. Parkin et al., 2011; Congdon, Flynn, and Redman, 2014; Kim & De Dear, 2013). Due to this 

research, it became clear how many FTF interactions take place, where they take place, with whom, and what 

sort of information is shared. To the best of my knowledge, the combination between these results and the 

experience of the employees is not yet investigated. Can employees still work productively when they have 
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many interactions? For further research, it is interesting to investigate to which extent the number of 

interactions contribute to the experience of a productive and a creative workplace, and satisfaction of the 

employees. It is interesting to combine those results in future research. By means of these combined results, a 

balance between interactions, productivity, creativity and job satisfaction can be generated.  

Duration and number of FTF interactions 
The office building should stimulate interactions and communication. However, the definition of 

communication differs per study or is not clear. Some researchers studied the number of FTF interactions, 

while others studied the duration of FTF interactions. In this research, the duration as well as the number of 

FTF interaction was studied. The results were not the same: the number of FTF interactions increased in shared 

cellular offices, but the total duration remains the same for the different office types. Boutelier et al. (2008) 

studied both aspects as well and included a third aspect: the time between the FTF interactions. To state if the 

overall communication increases or decreases due to the effect of independent variables, the definition of 

communication has to be clear.  

Variables which explain FTF interactions 
According to linear multiple regression analysis, only 26,7% of the variance of the number of FTF interactions 

per day is explained by the independent variables considered in this research. In this research only the 

workplace concept and the office type are researched, all other building aspects were not taken into account. 

These other aspects, for instance the routing in the building, the acoustic comfort of an office,  the place of the 

coffee machine, and the use of transparent walls, are interesting to study in further research. Previous 

literature (e.g. Boutelier et al., 2008; Appel-Meulenbroek, 2014; Toker & Gray, 2008) mentioned for instance 

that proximity, centrality, and exposure are influence the number of FTF interactions. If that research is done 

on a large scale, the impact of all these variables can be studied. Besides, to explain the behavior of the 

employees, not only the personal characteristics but personal traits can be taken into account, e.g. social 

people and extravert people are expected to talk more and have more FTF interactions.  

Flexible seating concept 
The employees of organizations that apply the flexible seating concept took often the same workplace every 

day and they did not switch during the day. For that reason, the flexible seating concept is not practically 

implemented as intended and therefore the results concerning the flexible seating concept are based on the 

practical use of this concept instead of based on the definition of the concept. For further research, it is 

interesting to investigate the difference between using the flexible seating concept to its full potential and the 

implementation of the concept without acting accordingly. 

Data analyses 
Finally, this research has focused on the number, duration, and the content of FTF interactions. 2113 FTF 

interactions are registered, which provide much interesting data. To analyze separate effects of the personal 

characteristics on the location at which interactions take place, more comprehensive statistical analysis 

methods could be used. These statistical instruments were too extensive to use for this research which focused 

on the number, the duration and the content of FTF interactions. For further research, these tests are 

interesting to use, in order to provide insight in the individual effects of the independent variables.  
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Appendix figure 1a: The first page of the questionnaire in the interaction diary 

 

Appendix 1: Personal characteristics questionnaire  
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Figure 1.2: The second page of the questionnaire in the interaction diary 
 

Appendix figure 4.2: The second page of the questionnaire in the interaction diary 
 

Appendix figure 1b: The second page of the questionnaire in the interaction diary 
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Appendix table 2: Functions of employees in Vertigo, BK City, Helix and Flux (sample and valid percentage of the total building, and 
sample and valid percentage of the research sample) 
 

Sources: TUE (2015) and Van Akkeren (2009) 

Appendix 2: Job functions related to the four research buildings 

 

 Vertigo (Eindhoven) 

Function Sample (N) Sample (valid %) Total (n) Total (valid %) 

Professor 4 6,8% 24 7,0% 

Associate professor 2 3,4% 13 3,8% 

Assistant professor 8 13,6% 36 10,5% 

University teacher 4 6,8% 30 8,7% 

University researcher 3 5,1% 35 10,2% 

PhD, PDEng or PostDoc 32 54,2% 116 33,7% 

Supportive staff (OBP) 3 5,1% 72 20,9% 

Secretary 3 5,1% 18 5,2% 

Unknown  3 - - - 

Total 62 100% 344 100% 

 BK City (Delft)  

Function Sample (N) Sample (valid %) Total (n) Total (valid %) 

Professor 1 3% 43 6,9% 

Associate professor 4 12,1% 33 5,3% 

Assistant professor 5 15,2% 75 12,0% 

University teacher 4 12,1% 157 25,2% 

University researcher 5 15,2% 152 24,4% 

PhD, PDEng or PostDoc 8 24,2% 99 15,9% 

Supportive staff (OBP) 3 9,1% 65 10,4% 

Secretary 3 9,1% Unknown Unknown 

Total 33 100% 624 100% 
 Helix (Eindhoven)  

Function Sample (N) Sample (valid %) Total (n) Total (valid %) 

Professor 0 - 23 6,1% 

Associate professor 0 - 9 2,4% 

Assistant professor 1 2,9% 15 4,0% 

University teacher 1 2,9% 12 3,2% 

University researcher 0 - 13 3,4% 

PhD, PDEng or PostDoc 23 65,7% 220 58,0% 

Supportive staff (OBP) 5 14,3% 69 18,2% 

Secretary 4 11,4% 18 4,7% 

Other 1 2,9% - - 

Unknown  11 - - - 

Total 35 100% 379 100% 
 Flux (Eindhoven)  

Function Sample (N) Sample (valid %) Total (n) Total (valid %) 

Professor 0 - 46 8,0% 

Associate professor 2 12,5 22 3,8% 

Assistant professor 1 6,3 47 8,2% 

University teacher 0 - 84 14,6% 

University researcher 0 - 20 3,5% 

PhD, PDEng or PostDoc 11 68,8 276 47,9% 

Supportive staff (OBP) 0 - 67 11,6% 

Secretary 2 12,5 14 2,4% 

Total 0 100% 576 100% 
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Appendix 3: The locations of the FTF interactions at the four buildings 
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Location of the interaction (N = 779) 
Vertigo 

Own workplace (40,3%)

Others workplace
(22,6%)

Pantry / Coffee machine
(11,4%)

Hallway (6%)

Projectroom (2,6%)

Meeting Room (8,6%)

Other (8,5%)
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20 

49 
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88 

51 

Location of the interaction (N = 501) 
BK City 

Own workplace (34,5%)

Others workplace
(20,2%)

Pantry / Coffee machine
(4%)

Hallway (9,8%)

Projectroom (3,8%)

Meeting Room (17,6%)

Other (10,2%)

222 
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27 

33 

Location of the interaction (N = 613) 
Helix 

Own workplace (36,2%)

Others workplace
(14,8%)
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(14,2%)

Hallway (8,3%)

Laboratoria (16,6%)

Meeting Room (4,4%)

Other (5,4%)
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17 

Location of the interaction (N = 220) 
Flux 

Own workplace (38,2%)

Others workplace
(21,4%)

Pantry / Coffee machine
(10%)

Hallway (10,5%)

Laboratoria (4,1%)

Meeting Room (8,2%)

Other (7,7%)

Appendix figure 3a-d: The number of interactions per location in the buildings: Vertigo, BK City, Helix, and Flux 
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Appendix table 4.1: The relations between the day of the week and the number of FTF interactions and the total duration 

Appendix 4: Day of the week 
 
In this appendix, the characteristic of the FTF interaction ‘day of the week’ is analyzed. This variable is an 

exception to the other characteristics of the FTF interactions, because to analyze the day of the week, the Unit 

of Analyses (UoA) is determined to be the diary days (n= 284). If the interactions should have been the UoA, 

than the results are deceptive, because than the days which had more interactions weighted more in the 

sample. When the content of interactions is studied and related to the day of the week, all 284 days in this 

research have an individual average of the number of interactions that were e.g. social, or knowledge sharing. 

For example, the interactions of person 1 on day 1 (e.g. a Tuesday) consists for 34% of social interactions. Per 

day of the week (Monday, Tuesday, etc.), the average per content variable is calculated. This method is used 

for all four content related variables of the content: social, knowledge sharing, coordinated work activities, and 

creative development, and for the total duration of FTF interactions. 

Number of FTF interactions 
As described in chapter 5, the number of FTF interactions is normally distributed. According to table 4,1, on 

Wednesdays, the fewest FTF interactions are registered in this research. A one-way ANOVA was conducted to 

compare the effect of the day of the week (five values) on the number of FTF interactions (table 4.1). There 

was no significant effect (F (5,284)= .541, p = .715). The number of interactions per day did not significantly 

differ per day of the week. 

Duration 
The mean and the standard deviation of the total duration related to the days of the week are presented in 

appendix table 4.1. A One-way ANOVA found no significant relation between the day of the week and the total 

duration spent on FTF interactions (F(5,284)= .840, p= .522). Consequently, the day of the week had no impact 

on the total duration of FTF interactions. 

Day of the week (N= 284) 

Number of FTF interaction per day 

 Mean St. Dev. ANOVA 

Monday 7,59 5,263 F Sign. (2-tailed) 

Tuesday 7,37 3,010 .541 .715 

Wednesday 6,96 3,142  

Thursday  7,36 4,076 

Friday 7,56 4,335 

Total duration of FTF interactions per day 

 Mean St. Dev. ANOVA 

Monday 120 85 F Sign. (2-tailed) 

Tuesday 147 104 .840 .522 

Wednesday 138 86  

Thursday  143 86 

Friday 124 105 

 

 

Content 
For every FTF interaction, the content is registered. Per day of the week, the average percentage of number of 

interactions per content variable is counted, as described earlier in this paragraph. The percentages of the 

interactions related to all content variable for every day of the week are presented in table 4.2. To provide an 

ANOVA test, the variable has to be normally distributed. In appendix figure 4(a-d), four histograms concerning 

the content related aspects are visualized for all 284 days. The histograms of the social interaction and 

knowledge sharing have a peak in the middle, and are assumed to be normally distributed. A One-way ANOVA 

test was computed to examine if the relation between the day of the week and the content of the FTF 

interactions was significant. There was no significant relation found between the days of the week and the 

percentage of knowledge sharing interactions (F(5,136)=.775, p= .543). Appel-Meulenbroek (2014) found a 

significant relation between the days of the week and the knowledge sharing activities. She mentioned that 
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Monday appears to have been the most productive day in the sense of KS (29% of meetings) and Friday the 

least (13%). In line with the findings of Appel-Meulenbroek, this research found on Fridays the least knowledge 

sharing interactions. However, the result is not significant. 

          
 

          
      
The percentage of the social interactions does significant differ per day of the week (F(5,136)=2.732, p= 0.030).  
 
On Fridays and Mondays, the percentages of social interactions is higher than the other days. On these days, 

the employees have more conversations about private things, e.g. the completed weekend or the coming 

weekend. On Tuesdays, the percentage of social interactions is the lowest (34.2%). In appendix figure 4.2 c, d, 

the histograms of the coordinated work activities and the creative development show that these two variables 

are not normally distributed. For that reason, the non-parametric equivalent of the ANOVA test is used: the 

Kruskal-Wallis test. The results of the tests and the percentages are displayed in appendix table 4.3. There was 

a statistical significant difference between the day of the week and the percentage of coordinated work 

activities (H(4)= 9.607, p= .048). On Tuesday, the percentage of coordinated work activities is higher than on 

Appendix figure 4.2 a-d: Four histograms with the percentages of the content related to the 284 days 
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Table 4.3: The content variables related to the day of the week 

the other days. The percentage of creative development interactions show no significant difference between 

the day of the week (H(4)= .225, p= .994). 

Day of the week (N= 284) 

Content 

 
Social interaction Knowledge sharing 

Coordinated work 
activities 

Creative development 

Yes No Yes No Yes No Yes No 

Monday 49.1% 50.9% 42.8% 57.2% 22.0% 78.0% 9.3% 90.7% 

Tuesday 34.2% 65.8% 49.4% 50.6% 31.7% 68.3% 11.1% 88.9% 

Wednesday 42.3% 57.7% 42.3% 57.7% 18.2% 71.8% 12.8% 87.2% 

Thursday  45.0% 55.0% 46.4% 53.6% 20.8% 79.2% 11.8% 88.2% 

Friday 54.6% 45.4% 39.0% 61.0% 18.8% 81.2% 9.9% 90.1% 

 ANOVA ANOVA Kruskal-Wallis Kruskal-Wallis 
F Sig F Sig H Sig H Sig 

2.732 .030* .775 .543 9.607 .048* .225 .994 
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Appendix 5: Linear multiple regression of the personal characteristics on the number of FTF 
interactions  
 
 

 
 

 
 
 

 
 

 
 
 
 
 
 
 
 
 

Appendix table 5: Multiple regression analysis of the personal characteristics on the mean number of FTF interactions per day 
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Appendix 6: Linear multiple regression of the significant personal characteristics on the number of 
FTF interactions 
 

 
 

 

 
 
 

 
 
 

Appendix table 6: Multiple regression analysis of the significant personal characteristics on the mean number of FTF interactions per 
day 
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Appendix 7: Linear multiple regression of all variables on the number of FTF interactions (without 
moderating effects)  
 
 

 
 

 

 

Appendix tables 7: Multiple regression analysis of the impact of the personal characteristics and office type on the mean number of 
FTF interactions per day   
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Appendix 8: Linear multiple regression of all variables on the number of FTF interactions (with 
moderating effects) 
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Appendix tables 8: Multiple regression analysis of the impact of the personal characteristics, office type, and the moderator variables 
on the mean number of FTF interactions per day 
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Appendix 9: Linear multiple regression of all significant variables on the number of FTF interactions 
(with moderating effects)  
 

 

 

 
Appendix tables 9: Multiple regression analysis of the impact of the significant personal characteristics, office type, and the moderator 
variables on the mean number of FTF interactions per day 
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Appendix 10: Linear multiple regression of the personal characteristics on the total duration of FTF 

interactions 

 

 

 

 

 

 
 

 
 
 
 
 
 
 

Appendix tables 10: Multiple regression analysis of the impact of the personal characteristics on the total duration of FTF interactions 
per day  
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Appendix 11: Linear multiple regression of the significant personal characteristics on the total 

duration of FTF interactions 

 

  
 
 

 
 

 
 

 
 

Appendix tables 11: Multiple regression analysis of the impact of the significant personal characteristics on the total duration of FTF 
interactions per day  
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Appendix 12: Linear multiple regression of all variables on the total duration of FTF interactions 
(without moderating effects) 
 

 
 
 

 
 
 

 
  

Appendix tables 12: Multiple regression analysis of the impact of the personal characteristics, workplace concept, and office type on 
the total duration of FTF interactions per day 
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Appendix 13: Linear multiple regression of all variables on the total duration of FTF interactions 
(without moderating effects) (2) 
 
 

 
 
 
 

 
 

 
 

 
Appendix tables 13: Multiple regression analysis of the impact of the personal characteristics, workplace concept, and office type on 
the total duration of FTF interactions per day (2) 
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Appendix 14: Linear multiple regression of all variables on the total duration of FTF interactions 
(with moderating effects)  
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Appendix tables 14: Multiple regression analysis of the impact of the personal characteristics, workplace concept, office type, and the 
moderating effects on the total duration of FTF interactions per day 
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Appendix 15: Histogram of the percentages of the average team relatedness 

 
 

 
 

 

Appendix tables 15: Frequency of the average percentages of the team 
relatedness of the FTF interactions per person 
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Appendix 16: Histograms of the percentages of the content related variables 
 

        
 

 

       
     

 

 

 

  

 

 
 

 

Appendix tables 16: Frequency of the average percentages per participant of social interactions, knowledge sharing interactions, 
coordinated work activities, and creative development interactions (N= 142) 

 


