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Analysing knowledge sharing behaviour in business centres: A Mixed 

Multinomial Logit Model 

Previous studies have analysed face-to-face interaction patterns and knowledge 

sharing between employees within large organizations. However, knowledge 

about whether and which type of knowledge is shared in business centres where 

organizations share spaces, facilities and services, is still limited. This paper 

addresses this research gap by looking at knowledge sharing in business centres. 

Data was collected among 100 users of seven business centres in the Netherlands, 

by means of a questionnaire and an Experience Sampling Method (ESM). A 

Mixed Multinomial Logit Model (MMNL) was used to analyse the data. The 

results showed that tacit knowledge is shared more frequently during 

discussions/debates, formal meetings and when receiving or giving advice. In 

addition, the people more often share explicit knowledge during pre-planned 

interactions than during unplanned interactions. Results of this study provide 

more insights in business centre users’ knowledge sharing behaviour, which 

could help organisations to increase their innovation processes.  

Keywords: Business centre, Face-to-face interaction, Knowledge sharing, 

Experience Sampling Method (ESM), Mixed Multinomial Logit Model (MMNL) 

Introduction 

Through the easy access to information and communication (Heerwagen et al., 2010), 

the workplace has changed over the past decades. People increasingly work at a remote 

location, such as at a home or at ‘hot-spots’ in public venues (e.g. café, restaurant or 

hotel) (Cole et al., 2014). However, the workplace is still one of the main locations 

where adults spend most of their time (Génois et al., 2015), and is therefore an 

important location for interacting and knowledge sharing. It is recognized that 

especially face-to-face interactions are important for sharing interests, rich information 

exchange, socializing, productivity and knowledge sharing (Suckley & Dobson, 2014; 

Sailer et al., 2016).  



The awareness of the importance of the work environment for knowledge 

sharing increased, because knowledge is one of the most important resources of an 

organization (Ipe, 2003). Especially, sharing tacit knowledge is important for increasing 

the innovation process of organizations (Marouf, 2007). Therefore, organizations are 

increasingly searching for work environments that stimulate knowledge sharing 

(Kastelein, 2014).  

 This opportunity for networking and knowledge sharing is specifically promoted 

as one of the main advantages of renting an office space in business centres (Bøllingtoft, 

2012; Ketting, 2014). A business centre is an office building, where office space, 

facilities and services are offered to and shared by multiple organizations (Calder & 

Courtney, 1992; Weijs-Perrée et al., 2016). Organizations, especially freelancers and 

small and medium sized enterprises (SME’s), are increasingly seeking office space in 

business centres due to shared facilities/services, flexible lease of office space and 

facilities and an expectation of a better balance between private and work life and the 

opportunity to network and collaborate with other users (e.g. Gibson, 2003; Barber et 

al., 2005).  

 Recently, there has been a growing interest in the relationship between the 

physical work environment and knowledge sharing within a larger organization. 

Previous studies showed that the design and layout of the work environment in offices 

could influence patterns of interactions and knowledge sharing (e.g. Rachid et al., 2006; 

Appel-Meulenbroek, 2017). Open work environments, for example, were found to 

stimulate face-to-face interactions (Becker & Sims, 2001; Blakstad et al., 2009). 

Moreover, shared informal facilities or spaces, such as coffee areas, lounge spaces or 

meeting rooms, were shown to increase the number of informal interactions and 



knowledge sharing between employees (Staplehurst & Ragsdell, 2010; Kastelein, 2014; 

Appel-Meulenbroek, 2017).  

 However, previous work focused exclusively on networking behaviour among 

tenants of incubators (i.e. business centre type that focuses on (high-tech) start-up 

enterprises) (e.g. Bøllingtoft & Ulhøi, 2005; Cooper et al., 2012) or on the frequency of 

face-to-face interactions or overall knowledge sharing behaviour within a single (large) 

organisation (e.g. Blakstad et al., 2009; Sailer et al., 2016). Research into whether and 

which type of knowledge is shared, between organizations, in the context of a business 

centre, is still limited. Many property managers promote and brand their business centre 

as an innovative work environment where organizations share spaces, facilities/services 

and knowledge with each other. More empirical research on the actual sharing of 

different types of knowledge in business centres is needed to support this claim. 

Therefore, the aim of this study is to analyse the choice whether and which type of 

knowledge is shared within and between organisations in business centres and how                                                                                                                     

this behaviour is influenced by face-to-face interaction characteristics, personal 

characteristics and characteristics of the physical work environment. The analyses are 

based on real-time knowledge sharing data, collected at three random times a day for 10 

workdays among 100 users of seven business centres in the Netherlands, using an 

Experience Sampling Method (ESM). The data are analysed using a mixed multinomial 

logit modelling (MMNL) approach. 

 The following sections review the existing literature on face-to-face interactions, 

knowledge sharing and the influence of the physical work environment. Then, the data 

collection and methodology are described, followed by the discussion of the main 

results. The final section contains the conclusion, limitations and recommendations for 

future work. 



Theoretical framework 

Face-to-face interactions and knowledge sharing 

Knowledge could be shared through, and depends on (formal or informal) social 

interactions between individuals (Ipe, 2003). Alavi & Leidner (2001, p. 109) defined 

knowledge as:  

‘Information possessed in the mind of individuals: it is personalized information (which 

may or may not be new, unique, useful, or accurate) related to facts, procedures, 

concepts, interpretations, ideas, observations, and judgments.’  

This definition is frequently used in previous research on knowledge sharing (e.g.  Chen 

et al., 2010; Yu et al., 2010) and shows the importance of the role of individual social 

actors in sharing knowledge. Several studies proposed ways to categorize knowledge 

into different forms or types. The distinction proposed by Polanyi (1958), between 

explicit- and tacit individual knowledge, is widely used in knowledge sharing research 

(e.g. Nonaka et al., 2000; Seidler-de Alwis & Hartmann, 2008). Explicit knowledge can 

be deposited, managed, transmitted and stored. This type of knowledge can be found in 

for example books, newspapers, magazines, television and on the internet. It can be 

shared in the form of data, scientific formulas, manuals or patents. On the other hand, 

tacit knowledge can be described as personal knowledge and arises from for example 

procedures, commitment, values and emotions. Tacit knowledge is difficult to formalize 

and communicate (Nonaka et al., 2000) and is acquired by sharing experiences, 

observation or imitation (Seidler-de Alwis & Hartmann, 2008). Tacit knowledge is 

more important for organisations’ innovation process than explicit knowledge (Marouf, 

2007).  

Knowledge sharing can be described as ‘a process where individuals mutually 

exchange their knowledge to create new knowledge’ (e.g. Van Den Hooff & De Ridder, 



2004).  Knowledge sharing could have many benefits for organizations such as to 

increase the competitive advantage, strengthen innovation, to identify new business 

opportunities, to obtain resources, to increase customer satisfaction and to produce 

products and services of a higher quality (Stam et al., 2014; Al Saifi et al., 2016). 

Knowledge sharing can occur between organizations (inter-organizational) or within 

organizations (intra-organizational) (e.g. Van Wijk et al., 2008; Nodari et al., 2016). 

Although, many studies focus on knowledge sharing within an organization, 

organizations could also improve their innovative capabilities by sharing knowledge 

across organizations (Easterby-Smith et al., 2008).  

Knowledge sharing mostly occurs through interactions in formal and informal 

settings (Heerwagen et al., 2010). Organizations are social communities and interactions 

are therefore important for organizations to get access to knowledge and resources 

(Marouf, 2007; Suckley & Dobson, 2014) and eventually contribute to innovation 

(Cabral & Van Winden, 2016).  It is recognized that business interactions appear more 

frequently than social interactions in a work environment (Marouf, 2007). However, 

Wang & Noe (2010) suggested that most (tacit) knowledge is shared through social 

interactions between individuals. Social interactions could soften cultural differences 

between organizations and thereby the willingness to share knowledge (Easterby-Smith 

et al., 2008). Noorderhaven & Harzing (2009) showed that especially face-to-face social 

interactions ease the sharing of tacit knowledge.  

Previous studies also showed that the intentionality of the face-to-face 

interaction is important for knowledge sharing. For example, spontaneous or unplanned 

interactions could increase knowledge sharing (Toker & Gray, 2008). Furthermore, 

knowledge sharing occurs through different types of interaction activities. Kastelein 

(2014) found, for example, that meetings and whiteboard area discussions were 



important activities for knowledge sharing within an organization. Typical business 

oriented interaction activities in incubators are brainstorming and giving or receiving 

advice and feedback (Cooper et al., 2012). 

Overall, it is thus expected that knowledge sharing is influenced by several face-

to-face interaction characteristics: the activity during the face-to-face interaction, 

whether it is a business or social interaction and whether the interaction was pre-

planned or not. Here, whether the interaction is between two different organizations or 

within an organization is also important to analyse. Although knowledge sharing 

between organizations appears to be highly important, previous workplace research 

mainly focused on interaction and knowledge sharing behaviour only within a single 

(large) organization in single-tenant offices (e.g. Rashid et al., 2006; Kastelein, 2014). 

The influence of personal-, work related- and work environment characteristics  

Because of the shared spaces, facilities and services in business centres, the chance for 

interacting and knowledge sharing with other organizations is probably higher. 

However, research on the influence of the physical work environment in business 

centres is still limited. 

On the other hand, it is recognized that the physical work environment of single 

tenant offices influences interaction patterns and knowledge sharing (e.g. Appel-

Meulenbroek, 2017; Kastelein, 2014). First, different types of office concepts could 

facilitate face-to-face interactions and therefore also knowledge sharing in different 

ways. For example, Boutellier et al. (2008) found an increased number of short 

interactions in a multi-space office (i.e. it offers a high diversity of workplaces) 

compared to a traditional cellular office. Open-plan offices stimulate interactions 

between employees (e.g. Becker & Sims, 2001; Blakstad et al., 2009). However, Becker 

& Sims (2001) showed that the duration of interactions is shorter in more open work 



environments. Open work environments could also lead to more noise and reduced 

privacy (Van der Voordt & Van Meel, 2000; Blakstad et al., 2009). The fear for 

disturbing others and therefore being more efficient with regard to interactions could 

also lead to a decreased number of interactions in open work environments (Suckley & 

Dobson, 2014).  

The use and type of workspaces are important for face-to-face interactions and 

eventually also knowledge sharing, as previous research showed that interactions often 

occur in or near workspaces (e.g. Rashid et al., 2006). Van der Voordt & Van Meel 

(2000), for example, discussed that a non-territorial workspace (i.e. workspace used by 

employees who do not own a workplace) could lead to problems for interactions 

because people cannot find each other or a workspace. On the other hand, a study on co-

working spaces showed that smaller companies that use shared offices interact more 

than larger companies that rent a non-shared large office space (Cabral & Van Winden, 

2016). Besides the use and type of workspaces, shared facilities are also important for 

knowledge sharing. Meeting rooms were found to be an important knowledge sharing 

facility (Staplehurst & Ragsdell, 2010). For informal interactions and casual 

conversations, individual workstations, kitchen or coffee areas are used the most (e.g. 

Kastelein, 2014). 

Besides the physical work environment, previous studies showed evidence of the 

influence of several personal- and work related characteristics on knowledge sharing. 

Previous studies showed mixed results with regard to the influence of gender. Several 

studies showed that men have a larger business network and also have more business 

interactions than women (e.g. Pangil & Nadurdin, 2008; Zengyu Huang et al., 2013). 

Opposite results showed that women are more willing to share knowledge and gain 

more benefits from knowledge sharing than men do (Lin, 2006). Other studies did not 



find any relation between gender and networking or knowledge sharing (e.g. Alhammad 

et al., 2009). Also, age could influence people’s knowledge sharing. Older people are 

likely to have more work experience and therefore probably also have more (valuable 

and unique) knowledge to share (Oye et al., 2011). Another study by Zengyu Huang et 

al. (2013) showed that people with a higher education level are more likely to use their 

professional network for advice. With regard to work related characteristics, previous 

research showed significant relations between the type/size of organization and 

knowledge sharing (Van Wijk et al., 2008). It is also recognized that larger 

organizations rely more on technology when they share knowledge and that smaller 

organizations are more willing to share knowledge with others (Chevez & Aznavoorian, 

2014). In addition, job position and working hours in the business centre may also have 

an influence on knowledge sharing. People working in higher job positions mostly have 

a mentoring role, whereby knowledge sharing occurs more often (Sackmann & Friesl, 

2007).  

In conclusion, previous studies showed evidence for the influence of personal-, 

work related- and work environment characteristics on interaction patterns and 

knowledge sharing. However, still little is known about knowledge sharing in business 

centres, where organizations share spaces and facilities. Many of these offices are 

promoted as an interactive work environment and with knowledge sharing as their 

unique selling point (e.g. co-working spaces). Specifically in this type of offices, further 

research on this topic is needed to substantiate this proposition. Based on research in 

single-tenant offices, we hypothesize that knowledge sharing in business centres is 

influenced by the layout of the office (i.e. office concept) and workspace use and type. 

In addition, it is recognized that knowledge sharing also is influenced by face-to-face 

interaction characteristics and several contextual factors, such as personal 



characteristics and work-related characteristics (Ismail & Yusof, 2009; Pangil & 

Nadurdin, 2008; Zengyu Huang et al., 2013). Therefore, our aim is to analyse the 

separate effects of personal- and work related characteristics, face-to-face interaction 

characteristics and characteristics of the physical work environment on knowledge 

sharing simultaneously in a single model.  

Methodology 

Measures 

The data collection consisted of a questionnaire and an ESM to collect detailed 

information about characteristics of face-to-face interactions of respondents, the 

person(s) they had a face-to-face interaction with, personal- and work related 

characteristics and characteristics of the physical work environment. 

Questionnaire 

The questionnaire consisted of open- and closed questions about relevant personal-, 

work related characteristics (i.e. age, gender, income, education level, workdays, 

working hours, size organization, business sector position in the organization) and 

characteristics of their work environment. With regard to characteristics of the physical 

work environment, based on previous studies in single tenant offices, respondents were 

asked about the type and the use of their workspace. They could choose from: alone in a 

closed space, together with others in a closed space, an open space without partitions or 

in an open space with partitions. The use of workspace was measured by asking 

respondents to indicate if they have a personal office (exclusively used by a single 

employee), shared office (used by employees on a rotating basis) or a non-territorial 

office (used by employees who do not own a workplace) (adapted from Van Meel, 

2000). Van Meel (2000) distinguished office space into five different types of office 



concepts, namely a cellular office, group office, open-plan office, half open-plan office 

and a combi-office. Respondents were asked which type of office design reflects the 

floor space where they mostly work.  

ESM 

ESM is a useful method to analyse interpersonal interactions and to obtain a 

representative sample of individual’s behaviour (e.g. Uy et al., 2010; Fisher & To, 

2012). Compared to traditional surveys, this method minimizes memory biases, because 

participants need to report their events immediately after they occur (Uy et al., 2010).  

There are three types of ESM, namely signal contingent, interval contingent and 

event contingent (Reis & Gable, 2000; Uy et al., 2010; Fisher & To, 2012). In the signal 

contingent method, participants are prompted (e.g. with smartphones devices) at random 

times within a fixed time period to report their experience or activity (e.g. Dimotakis et 

al., 2010). On the contrary, in the interval contingent method, participants report their 

events at predetermined intervals (e.g. every hour or daily) (e.g. Binneweis et al., 2009). 

For the event contingent method, participants need to report all events at the moment 

when they occur (e.g. Côté & Moskowitz, 1998). In this study, the signal contingent 

sampling method was used to obtain a random and representative sample of the 

interaction behaviour of business centre users (Fisher & To, 2012), without demanding 

too much time spent on the research from the respondents. Respondents were asked to 

report characteristics of face-to-face interactions they had in the business centre 60 

minutes prior to three random times a day for 10 workdays (i.e. Monday, Tuesday, 

Wednesday, Thursday and Friday). Respondents received at these random times signals 

(i.e. smartphone and/or e-mail prompts) with a link to the online questionnaire where 

they could report their interactions for the hour preceding the time of the prompts. 



In the online interaction questionnaire, respondents were asked about the 

duration of the interaction and whether the interaction was pre-planned, intentional 

unscheduled or coincidental (Brown, 2008; Appel-Meulenbroek, 2017). Respondents 

were also asked to indicate whether the interaction was a social or business interaction. 

Furthermore, respondents were asked to choose the main activity of their interaction, 

namely whether the interaction was a discussion, a meeting, a chat/catch up, business 

lunch or dinner, provide or receive information or advice, a network event, brainstorm 

session and a workshop/presentation.  

To analyse knowledge sharing in business centres, respondents were asked 

whether they shared knowledge during the interaction. If they shared knowledge, they 

were subsequently asked, based on the literature on tacit and explicit knowledge, 

whether this knowledge is also available by an alternative source (i.e. documented 

(explicit) or another person(s)) (adapted from Appel-Meulenbroek, 2017). For each 

interaction, respondents were also asked to provide information about the person they 

had a face-to-face interaction with (i.e. contact person or tie). Respondents were first 

asked if the interaction was with more than 3 people (i.e. group interaction). If the 

interaction was with less than 3 people, respondents were subsequently asked whether 

the contact person(s) are colleagues or  from another organization. Furthermore, 

respondents were asked to indicate the location type of their interaction (e.g. own 

workplace, hallway, meeting space etc.). Research on incubators showed that most face-

to-face interactions among tenants take place at the hallway, cafeteria, elevator and 

coffee area (Cooper et al., 2012). 

Analytical Approach 

Bivariate analyses (Chi-square test and ANOVA) revealed several significant 

relationships between personal-, work environment- and interaction characteristics and 



knowledge sharing in business centres. As expected, the analyses showed that younger 

workers share overall less knowledge than older people. Working for a larger 

organization and working more hours per week increases the propensity that 

documented knowledge is shared in a business centre. With regard to the physical work 

environment of the interaction, an open work environment with partitions increases the 

propensity that (tacit) knowledge is shared during an interaction compared to a closed 

space or an open space without partitions. In addition, a meeting space was found to be 

an important facility for sharing tacit knowledge. A café/restaurant is a facility where 

the least knowledge is shared.  

To analyse all hypothesized effects on knowledge sharing behaviour, simultaneously in 

a multivariate framework, a Mixed Multinomial Logit Model (MMNL) was used. This 

state-of-the-art discrete choice model allows analysing panel data and error components 

(see for more detailed information McFadden & Train, 2000; Hensher & Greene, 2003, 

Train, 2003). MMNL models are derived from random utility theory (McFadden, 1974), 

whereby it is assumed that individuals when faced with a choice situation, compare 

choice options on relevant attributes and choose the option that offers them the highest 

utility (Hensher, Rose & Greene, 2005). Compared to the standard multinomial logit 

model (MNL), the main advantage of the MMNL model is that it can capture 

unobserved heterogeneity between individuals by estimating a distribution for each 

(utility) parameter. The MMNL model provides much more flexibility, because the 

random components of the utility specification may be assumed to have any distribution 

(Train, 2003).  By allowing heterogeneity an MMNL model provides more accurate and 

robust estimates than a fixed MNL model.  

 

 



The unit of analysis for the model estimated is a face-to-face interaction and the 

dependent variable is the choice for the type of knowledge shared during the interaction 

(where not sharing knowledge is taken as base alternative). A random parameter was 

estimated for the utility constant term for each alternative of knowledge sharing during 

a face-to-face interaction to capture possible heterogeneity in base preferences. The 

distribution of each random parameter was defined by an unbounded distribution, 

namely a normal distribution, to guarantee the robustness of the estimation. The random 

parameters may be correlated due to patterns of similarities between knowledge sharing 

types. To estimate the correlations simultaneously, the Cholesky decomposition was 

used (Hensher & Greene, 2003). Independent variables related to the person, work 

environment and nature of the interaction were included as interactions with all the 

types of knowledge shared (e.g. male * knowledge 2). The dummy variables that turned 

out to be significant in the bivariate analyse were included as interaction terms in the 

MMNL model. To reduce degrees of freedom, the coefficients of the interaction terms 

are estimated as non-random parameters. In addition, it is recognized that including 

more random parameters, requires a larger sample size (Ye & Lord, 2013).  

First, multiple MMNL models were estimated with the interaction terms. All 

possible combinations of interaction variables were added to the MMNL models one by 

one and were removed when they turned out not to be significant. This resulted in a 

final model with only significant interaction variables. To estimate the parameters of the 

final model, 1000 Halton draws were used. This high number of draws leads to very 

stable estimation results (Bhat et al., 2008). Halton draws is a more efficient way to 

probe a distribution compared to just random draws (Bhat, 2001). Also, a model was 

estimated with error components between the choice alternatives. However, the model 



using the Cholesky matrix offered a better model fit (Log likelihood value of -596.6 

versus a value of -605.8) and was therefore selected. 

Sample and procedure 

Owners/managers of 139 business centres in the Netherlands, who participated in a 

previous study (Authors, 2016), were asked to participate in this study. The aim of this 

previous study was to identify business centre concepts and differences and similarities 

between the type of office and services they deliver. Eventually, owners/managers of 

seven business centres were willing to distribute the questionnaire among their tenants. 

Table 1 shows some descriptive statistics of these seven business centres. As can be 

seen, they are serviced offices, co-working offices, or a combination of an incubator and 

co-working office. They all have the objective to stimulate knowledge sharing and to 

create a community. Regular business centres were not taken into account in this study, 

because this concept only focuses on offering office space without any additional shared 

services/facilities. Thus, the sample represents only business centres with knowledge 

sharing as a unique selling point.  

Data was collected in May and June 2017 among users of these seven business 

centres in the Netherlands. The managers of these business centres that were willing to 

participate sent an e-mail to all tenants with the request to distribute the questionnaire 

among all their employees. In addition, to increase the response rate, the business 

centres were also personally visited. Overall, 179 users filled in the questionnaire and of 

these users, 100 users responded to the ESM prompts to fill in the short questionnaire 

about their real-time interactions in the seven business centres (see Table 2). Only data 

of these 100 business centre users (i.e. 658 observations) was used in the analyses. 

There are several rules-of-thumb to determine the minimal sample size of 

multiple regression analyses. For example, Stevens (2002) suggested that a minimum of 



15 observations are needed for each determined parameter. In addition, Pedhazur & 

Schmelkin (1991) suggest that a minimum sample size is needed of 30 times the 

number of predictors. This means that, based on the number of observations (i.e. 658 

face-to-face interactions, which is the unit of analysis), 21 parameters could be 

determined. 

Table 1. Characteristics of the seven business centres (adapted from Authors, 2016) 
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Type of business centre concept        

Regular business centre        

Serviced office        

Co-working office        

Incubator        

Objectives        

To offer shared facilities and services        

Creating a working community        

To support and facilitate start-up enterprises        

Stimulate knowledge sharing        

Target group        

Self-employed people        

Independent workers        

SME’s        

Start-up enterprises        

Large companies        

Offered services        

Networking events        

Workshops and lectures        

(Shared) spaces/facilities        

Coffee corner        

Informal/social space        

Canteen/café/restaurant        

 

 

 

 

 

 



Table 2. Overview of respondents per business centre 

 First part Second part 

Business centres (N)  (%) (N) (%) 

Building 1  48  27  20  20  

Building 2 34  19  22  22 

Building 3  36  20 22  22 

Building 4 18  10  7  7 

Building 5  20  11  17  17 

Building 6  13  8  3  3 

Building 7  10  6  9  9 

Total 179 100 100 100 

 

As can be seen in Table 3, the final sample consisted of 61% men, with an average age 

of approximately 39 years. Most respondents in the sample have completed at least an 

undergraduate degree (81%).  

 The sample includes 22 respondents that work as freelancer/self-employed 

worker, 27 respondents work for a company with 2-10 employees, 25 respondents work 

for a company with 11-50 employees and 26 respondents work for a company with 

more than 50 employees. The business centre users work on average 32 hours a week in 

the business centre (during a normal week). Only 5% of the respondents work in a 

cellular office concept. Most respondents work in an open workspace with or without 

partitions (63%). Furthermore, 71% of the respondents have a personal and fixed 

workspace. 

A total of 4074 prompts with a link to the online questionnaire, were sent to 179 

business centre users. Only 1592 questionnaires were completed (39%) by 122 users. 

However, 22 users indicated in the questionnaire that they were not at the business 

centre (489 times) or did not have a face-to-face interaction during the hour before they 

received the prompt (579 times). In this study, only the 100 respondents that reported 

658 face-to-face interactions during 10 workdays were included in the analyses. The 

distribution of the reported interactions by respondents is shown in Figure 1. 

 



Table 3. Sample characteristics (N=100) 

  (%) Mean 

Personal- and work related characteristics 

Age  38.71 

Gender   

Male 61  

Female 39  

Income   

Low income (< € 30.000)  21  

Moderate income (€ 30.000 - € 50.000)  33  

High income (> € 50.000)  20  

(missing) 26  

Education level   

Low education level  (Secondary or vocational education)  19  

Moderate education level (Undergraduate)   47  

High education level (Postgraduate)  34  

Organization size   

Self-employed worker, freelancer or entrepreneur 22  

Employee of company (2-10 employees) 27  

Employee of company (11-50 employees) 25  

Employee of company (more than 50 employees) 26  

# Hours working in the business center (on average in a 

week) 

 31.74 

Characteristics of the physical work environment 

Office concept   

Cellular office  5  

Group office 23  

Open-plan office 48  

Combi-office 24  

Workspace type   

Individual workspace (alone in a closed space)  7  

Together with others in a closed space  30  

An open space without partitions  50  

An open space with partitions  13  

Workspace use   

A personal workspace  71  

Workspace on rotation basis  11  

Flexible used workspace 18  

 

  



 

Figure 1. Distribution of the reported interactions by respondents  

Most interactions were work-related (61%). The average duration of these interactions 

was 30 minutes. Most interactions in the sample were discussions/debates (41%) or 

chats (24%). The main locations where the interactions took place were around people’s 

own workplace (43%), in a meeting room (14%), at the workplace of other(s) (13%) or 

at the café/restaurant in the office (10%). Previous studies also showed that most 

interactions occur near workstations (e.g. Rashid et al., 2006). Of all interactions, 27% 

were group interactions with more than 3 people and 26% were interactions with at least 

one person from another organization. In total, 362 unique contacts were reported for 

the 658 interactions. These contacts were mostly people working for the same 

organization (61%) as the respondent.  

With regard to knowledge sharing, during many interactions (63%) knowledge 

was shared. For the analysis, knowledge sharing in this study was categorized in 4 types 

of behaviours (i.e. choices), namely: 



 Knowledge 1: not sharing knowledge  

 Knowledge 2: knowledge shared, which is also available in documented form 

 Knowledge 3: knowledge shared, which is also available through other people  

 Knowledge 4: knowledge shared, which is only available through the person(s) 

who shared the knowledge during the interaction (tacit knowledge)  

The respondents in the sample chose in 37% of the interactions, not to share knowledge 

at all, 8% to share knowledge that is also available in documents (e.g. website or a 

book), 11% to share knowledge that is also available through other people that were not 

present during the interaction and 44% to share knowledge that is only available from 

the person(s) who shared knowledge during the interaction. 

Results 

Table 4 shows the parameter estimates of the final model and their significance for 

explaining the choice which type of knowledge was shared. Interaction effects between 

the knowledge sharing types and type of interaction, pre-planned interaction, inter-

organisational interaction, office concept, different interaction activities, gender and 

organization type (i.e. freelancer or self-employed worker) appear to be significant. 

Values of McFadden’s pseudo- ρ
2
 between 0.2 and 0.4 represent a good model 

fit (Louviere, Hensher & Swait, 2000). In addition, Hensher, Rose & Greene (2005) 

suggests that a ρ
2
 of 0.3 or higher represents an acceptable fit for a discrete choice 

model. The value of the ρ
2
 of the final MMNL model is 0.34, which indicates that the 

model performs well. Also, the log-likelihood of the estimated MMNL model (LL (β)) 

shows a statistical improvement over the log-likelihood of the base model (LL (0)), 

which means that the model is overall statistically significant (e.g. Hensher, Rose & 

Greene, 2005).  Furthermore, the MMNL model shows a higher likelihood value (i.e. 

https://link.springer.com/article/10.1007/s13595-015-0479-4#CR54


closer to zero) (Log likelihood value of -596.6) compared to a MNL specification (Log 

likelihood value of -631.2). With regard to the random parameters, significant standard 

deviations are found for all types of knowledge sharing, which reflects heterogeneity in 

knowledge sharing preferences and also supports the use of an MMNL model over the 

use of a MNL model. The significant standard deviations suggest that business centre 

users differ in their propensity to share specific types of knowledge.  

Table 4. Mixed multinomial logit model results (N=658 interactions) 

Random parameters Parameter (t-statistic) 

Knowledge 1 (base level) 0 

Knowledge 2 -1.277*** (-2.59) 

Knowledge 3 -0.834*** (-2.43) 

Knowledge 4 0.458 (1.60) 

Interaction variables  

(non-random parameters) 
Knowledge 2 Knowledge 3 Knowledge 4 

Social interaction (dummy) -3.895***(-4.93) -2.980***(-6.00) -2.463***(-6.76) 

Pre-planned interaction (dummy) 0.791**(2.21) 0.588*(1.86)  

Interaction with at least one 

person of another organization 

(dummy) 

-1.208* (-2.09)   

Discuss/debate (dummy)   1.095***(3.81) 

Giving or receiving information/ 

advice (dummy) 
  1.235***(3.10) 

Meeting (dummy)   1.669***(3.82) 

Cellular office concept (dummy)   -1.829*(-1.94) 

Male (dummy) 0.915* (1.86)   

Freelancer/self-employed 

(dummy) 

-2.569** (-2.32)   

Standard deviation  1.120*** (2.88) 1.176***(2.71) 1.183***(5.71) 

Parameters 21   

Log Likelihood function (LL(β)) -596.64   

Log Likelihood function null 

model (LL(0)) 
-912.18   

ρ2 0.346   

ρ2 adjusted 0.339   

*Significant at 0.1 level, **Significant at 0.05 level, *** Significant at 0.01 level 

The number of parameters (i.e. 21 parameters) is similar or lower to the rules-of-

thumb for the minimal sample size (e.g. Stevens, 2001; Pedhazur & Schmelkin, 1991), 

which suggests that the sample size is acceptable.  

 



Table 5. Cholesky matrix 

 Knowledge 2 Knowledge 3 Knowledge 4 

Knowledge 2 1.000 -0.425 -0.621** 

Knowledge 3 -0.425 1.000 0.246 

Knowledge 4 -0.621** 0.246 1.000 

**Significant at 0.05 level 

The Cholesky matrix in Table 5 shows that significant correlations exist between 

the random parameters (i.e. knowledge sharing type 2 and knowledge sharing type 4). 

Table 4 and Figure 2 also present the results related to the effects of personal-, work 

related-, work environment- and face-to-face interaction characteristics on the choice to 

share one of the four knowledge types. Not surprisingly, the parameters for the 

interaction effects with regard to the type of interaction show that during social 

interactions, knowledge is shared less often than during business interactions. With 

regard to pre-planned interactions, results show that during a pre-planned interaction the 

propensity is higher that knowledge is shared that is also available in documented form 

(i.e. knowledge 2) and through (an) other persons(s) (i.e. knowledge 3) than during 

unplanned interactions. If the interaction is with minimally one person from another 

organization, the propensity that explicit knowledge is shared is lower than during an 

intra-organizational interaction. It has been recognized before that knowledge sharing 

between organizations is more complex because of more substantial boundaries 

between different organizational cultures and processes (Easterby-Smith et al., 2008). 

Therefore, it was expected that compared to intra-organizational less tacit knowledge 

was shared during inter-organizational interactions. 

Furthermore, the positive interaction effects between the activities and 

knowledge sharing type suggest that during a discussion/debate, meeting and when 

receiving or giving information, the propensity that tacit knowledge (i.e. knowledge 4) 

is shared is higher than during other activities. These results contribute to existing 



literature that not only specific activities are important for knowledge sharing in general 

(Kastelein, 2014), but also specifically for sharing tacit knowledge, which is the most 

important knowledge for organizations (e.g. Nonaka et al., 2000).  

The parameter for the interaction effect with regard to a cellular office shows 

that the propensity that people, who work in a cellular office, share tacit knowledge is 

lower than for people who work in another office concept. This finding confirms 

existing theory on the relation between office concepts and interacting or knowledge 

sharing behaviour. Previous studies in single-tenant offices also showed that an open 

office concept, compared to a cellular office, stimulates informal interactions, 

collaboration and knowledge sharing between workers (Blakstad et al., 2009). On the 

other hand, previous studies only looked at the frequency of interacting and overall 

knowledge sharing behaviour, whereas this current study showed that the office concept 

is an important negative influence on sharing tacit knowledge (i.e. most important type 

of knowledge for increasing organizations’ innovation processes). Furthermore, no 

other significant effects were found with regard to the physical work environment, when 

we control for personal- and interaction characteristics. This suggests that personal 

characteristics and face-to-face interactions might be more important indicators for 

sharing knowledge than the physical work environment of business centres.  

The negative parameter for male (p < 0.10) suggests that men more often share 

knowledge that is also available in a documented form (i.e. explicit knowledge) than 

women, compared to the other types of knowledge. This finding does not confirm the 

findings by Pangil & Nadurdin (2008), who showed opposite results; men share more 

tacit knowledge than women. Their study focussed specifically on R&D employees 

within large organizations, whereas this current study focuses more on employees of 

SME’s or freelancers. Previous studies found mixed results with regard to the influence 



of gender on overall knowledge sharing. Several studies did not found a relation 

between gender and knowledge sharing (e.g. Alhammad et al., 2009; Ismail & Yusof, 

2009). On the other hand, research showed that men, in general, discuss more often 

their work during interactions and therefore more often share knowledge than women 

(Zengyu Huang et al., 2013). However, these studies did not focus on specific types of 

shared knowledge. 

Finally, the results show that the freelancers/self-employed workers share 

knowledge that is also available in a documented form less often. The results of the 

MMNL model in this study did not show any significant effects of age, education level, 

job position and the number of hours working at the business centre. Although older 

workers are more likely to have more tacit knowledge to share (e.g. unique knowledge 

and valuable work experience) (Oye et al., 2013), they probably do not have the 

tendency to actually share more knowledge than younger workers. This was also 

confirmed by previous studies on knowledge sharing (e.g. Pangil & Nadurdin, 2008; 

Ismail & Yusof, 2009).  

 

 

 

 

 

 

 

 

 

 



Figure 2 Visualization of the significant intera 
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The opportunity for networking and knowledge sharing with other organisations is one 

of the main advantages for users of a business centre (Ketting, 2014). In addition, many 

business centres are branded as innovative work environments due to their shared 

workspaces and facilities. However, research on actual knowledge sharing behaviour in 

business centres is still limited. More insight into users’ knowledge sharing behaviour 
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could help owners of business centres to develop more interactive work environments to 

attract and retain more tenants. It also provides the organizations that use these offices 

with new insights on how to stimulate knowledge sharing behaviour of their employees 

at work. Therefore, the aim of this study was to analyse business centres users’ 

propensity to share different types of knowledge. The main contribution of this study is 

that existing theory of knowledge sharing within large organisations in single-tenant 

offices was tested in the business centre context, where organizations share spaces, 

facilities and services. Whereas previous research mainly focused on the frequency of 

interacting and knowledge sharing, this study showed new insights with regard to the 

content of face-to-face interactions (e.g. type, activities or intentionality) and whether 

and which type of knowledge was shared. Another contribution is that real-time 

knowledge sharing data of business centre users, collected using ESM,  is analysed 

using state-of-the-art discrete choice modelling (i.e. MMNL model), which is still 

limited in this research field.   

 The MMNL model-based analysis showed that only one aspect of the physical 

work environment (i.e. office concept) has a significant effect, when we control for 

personal- and interaction characteristics. In specific, we found that a cellular office 

concept has a negative effect on sharing tacit knowledge. Thus, to stimulate more tacit 

knowledge sharing in business centres, this finding suggests that cellular offices should 

preferably not be used in business centres. However, a previous study in single-tenant 

offices showed that a cellular office is one of the best-rated office types in terms of job 

satisfaction (Bodin Danielsson & Bodin, 2008). Therefore, creating only open work 

spaces is probably also not favourable in business centres. The limited amount of 

significant effects of the physical work environment show that the physical work 

environment is thus only a facilitator for interactions as recognized in previous research 



(e.g. Rashid et al., 2006; Suckley & Dobson, 2014). Individuals also need to be able and 

willing to eventually share knowledge within and between organizations during these 

interactions. Thus, property managers of business centres need to make a shift of their 

emphasis from the building to the people (Mitchell-Ketzes, 2003) if they want to brand 

their business centre as an innovative work environment. They need to make 

interventions based on the type of business centre users and their specific needs and 

preferences with regard to knowledge sharing (Gerdenitsch et al., 2017).   

 The results also showed that sharing knowledge that is also available in 

documented form (i.e. explicit knowledge) takes place less often if the persons are from 

different organizations, compared to sharing no knowledge or tacit knowledge. 

Especially sharing tacit knowledge is important for organizations to increase their 

creativity and innovation processes (Nonaka et al., 2000). This finding shows the 

importance of shared spaces/facilities and services, which are also one of the main 

unique selling points of many business centres, to facilitate inter-organizational 

interactions whereby (tacit) knowledge is shared. This is also recognized by Cooper et 

al. (2012), who found that common areas at incubators are important places where 

organizations might interact. Thus, with regard to interacting, the controlled interactive 

environment of incubators and other business centres concepts (i.e. serviced offices and 

co-working offices) are similar.  

 The results showed, particularly, that interaction characteristics have significant 

effects on the type of knowledge shared in business centres. These results add to 

previous studies in single tenant offices that mainly focus on the frequency of 

interactions, that the characteristics (i.e. content) of face-to-face interactions are also 

important indicators for knowledge sharing. The results suggest that during pre-planned 

interactions, the propensity that knowledge that is also available in documented form or 



at other person(s) are shared is higher than that no knowledge or tacit knowledge is 

shared, compared to unplanned interactions. This confirms the results by Ngah & Jusoff 

(2009), which suggested that sharing tacit knowledge (knowledge 4) is most effective 

through spontaneous and unplanned (informal) face-to-face interactions. The findings 

also suggest that mostly no knowledge is shared during social interactions. On the other 

hand, it is recognized in previous research that social interactions trust among people 

that eventually could lead to a higher willingness to share knowledge (Van Wijk et al., 

2008). Thus, accommodating social interactions between organizations is also still 

important for organizations to share knowledge, which is also recognized by incubator 

research (e.g. Bøllingtoft & Ulhøi, 2005). Organisations could therefore stimulate their 

employees to meet others by organizing more events, such as workshops, networking 

events or brainstorm sessions where colleagues and organizations can discuss/debate 

and give each other useful advice. These activities and formal meetings were also found 

to be very important for sharing tacit knowledge, which eventually adds more value to 

innovation processes of organizations (Marouf, 2007). Property managers of business 

centres that focus on knowledge sharing could therefore develop more common spaces 

(e.g. meeting spaces, spaces for brainstorming) that facilitate these interaction activities 

to create a more attractive and interactive work environment. It is also recognized that 

the distance to these types of spaces could influence the way people use them. People 

who work in close proximity of meeting spaces use these spaces more often (Brager et 

al., 2000). Thus, these meeting spaces should be well integrated and visible for users to 

increase the number of interactions (Toker & Gray, 2008) and eventually the sharing of 

tacit knowledge.  

A major strength of this research is the use of the MMNL model approach to 

simultaneously investigate the effects of personal- and work related characteristics and 



interaction characteristics on user’s knowledge sharing behaviour in business centres, 

because it can capture unobserved heterogeneity and is more flexible compared to other 

discrete choice models. Over the past years, this method has been increasingly used in 

several other research fields (e.g. retail or transportation choice behaviour) (e.g. 

McFadden & Train, 2000; Zhu & Timmermans, 2011). Although this is an effective 

method to handle panel data and measure people’s behaviour in the built environment, 

the use of this method in workplace research is still limited.  

Using the ESM has several advantages (e.g. minimizing memory biases). 

However, using this method also led to several limitations in this study. The time and 

commitment demanded from respondents led to a low response rate and thus a small 

sample size and possibly a non-random sample (if selective drop outs occurred). In 

addition, only users of seven business centres in the Netherlands participated, which 

makes it difficult to generalize the results to the whole target population (i.e. business 

centre users). A more representative and larger sample of users could increase the 

interpretation and generalizability of the results. In addition, data from different 

countries could give more insight into cultural differences with regard to knowledge 

sharing. Another limitation of this study is the difficulty of causal interpretation of the 

relationships between knowledge-sharing type and other interaction characteristics (e.g. 

the knowledge type might be decided first and the interaction type next instead of vice 

versa). Such causal interpretations cannot be made. In this respect, we emphasize 

however that the interaction types were included as control variables and, hence, 

leaving the direction of the causality open. Furthermore, only face-to-face interactions 

were taken into account in this study. Using online communication forms (e.g. e-mail, 

Skype, FaceTime and Social Media) could also provide opportunities for organizations 

https://en.wikipedia.org/wiki/Population


to share knowledge (e.g. Razmerita et al., 2016). Future research should also look into 

the use of different communication forms for knowledge sharing in business centres.  
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