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Abstract  
Big ICT consulting organisations have changed their innovation programs from dedicated R&D 

departments with full-time R&D employees to Collaborative Innovation Spaces (CIS). Instead of 

traditional R&D employees, CIS are designed to be used by all employees in the organisation. 

Consultants in the organisation are often more aware of the market needs, which results in more 

innovations that have an impact on the market. However, consultants operating in a big ICT 

organisation may not readily make use of a CIS. This research investigated the relation of the use of 

the CIS, psychological ownership of the CIS and the involvement of teams on multiple psychological 

constructs. The research was executed based on a quantitative study where 372 (n=372) employees 

of a Dutch ICT organisation filled out an online survey. First, a positive relationship was found between 

the actual use of the CIS and psychological ownership of the CIS. Second, a positive relation was found 

between psychological ownership of the CIS and both work engagement and innovative work 

behaviour. Third, a negative relationship was found between psychological ownership and job 

performance. Fourth, a stronger individual’s perception of team climate was found to have a positive 

relationship with psychological ownership for the CIS, work engagement, innovative work behaviour 

and job performance. Fifth, a positive indirect relationship was found between psychological 

ownership and innovative work behaviour via work engagement. Last, a positive indirect relationship 

was found between psychological ownership and job performance via innovative work behaviour. It 

would be beneficial for the Dutch ICT organisation to increases the utilisation of the CIS and create an 

individual’s perception of having a stable team climate. By doing this, they could expect more engaged 

employees who conduct more effort in innovative work behaviour. Furthermore, the job performance 

of employees might increase in the long run.  
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Executive summary  
A Dutch ICT organisation introduced Collaborative Innovation Spaces (CIS) to replace the standard 

R&D departments. Instead of traditional R&D employees, CIS are designed to be used by all employees 

in the organisation. The in-depth market knowledge of employees is the key to the success of creating 

more products and services that had an impact on the market (Zhou & Li, 2012). When organisations 

changed from traditional R&D departments to these CIS, they took away innovation capacity and 

started to become reliant on the “goodwill” and ability of their consultants. However, currently, these 

CIS experience low utilisation levels. Most employees do not make use of the CIS, which means that a 

lot of innovative potential is presently not captivated. The main reason why these innovation spaces 

have a low utilisation is that employees don’t take ownership of these CIS (Vandewalle, Van Dyne, & 

Kostova, 1995a).  

The primary purpose of this research paper was to investigate the psychological consequences of a 

higher utilisation level of the CIS. These psychological constructs were examined to get an insight if a 

higher utilisation of the CIS would be beneficial for the Dutch ICT organisation. The psychological 

constructs involved in this study were psychological ownership of the CIS, work engagement, 

innovative work behaviour, job performance and team climate. The combination of these constructs 

led to seven tested hypotheses.  

Hypothesis 1: The actual use of the CIS will have a positive relationship with psychological ownership 

corresponding to the CIS.  

Hypothesis 2: Psychological ownership of the CIS will have a positive relationship with work 

engagement. 

Hypothesis 3: Psychological ownership of the CIS will have a positive relationship with innovative work 

behaviour.  

Hypothesis 4: Psychological ownership of the CIS will have a positive relationship with job performance 

Hypothesis 5: Team climate has a positive relationship with psychological ownership of the CIS (H5a), 

work engagement (H5b), innovative work behaviour (H5c) and job performance (H5d).  

Hypothesis 6: Work engagement will have a mediating role between the relation of psychological 

ownership of the CIS and innovative work behaviour.   

Hypothesis 7: Innovative work behaviour will have a mediating role between the relation of 

psychological ownership of the CIS and job performance.  
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These hypotheses were tested based on a quantitative study. An online survey was distributed to all 

employees of the ICT organisation working in the Netherlands. A total of 372 (n=372) employees 

completed the survey. This data was analysed based on a cross-sectional study which led to the final 

structural model, which is shown in Figure 1.  

 

Psychological Ownership
 of the CIS

R²: 0.14

Innovative Work Behavior 
R²: 0.34

Job Performance 
R²: 0.39

Team Climate 

Actual Use 

Work Engagement 
R²: 0.38

Participatory Safety
R²: 0.19

Task Orientation
R²: 0.56

Support for 
Innovation

R²: 0.18

Vision 
R²: 0.50

Idea Realization
R²: 0.52

Idea Promotion
R²: 0.92

Idea Generation
R²: 0.65 

Β: 0.35 S.E.: 0.06
Β: 0.27 S.E.: 0.04

Β: 0.14 S.E.: 0.13

Β: 0.20 S.E.: 0.08 

Β: 0.32 S.E.: 0.03 

Β: 0.59 S.E.: 0.13

Β: 0.43 S.E.: 0.05

 

Figure 1 Structural model 

Figure 1 shows the structural model of the study. Based on this structural model hypothesis, 1,2,3,5,6 

and 7 were supported, and hypothesis 4 was not supported.  

Employees who use the CIS more will display higher levels of psychological ownership of the CIS, which 

is associated with higher work engagement, higher innovative work behaviour and lower job 

performance. When employees work in a team where they have the perception of a strong team 

vision, clear task orientation, safety to share their opinion and support for innovation (score high on 

team climate) it is associated with higher levels of psychological ownership of the CIS, work 

engagement, innovative work behaviour and job performance. Furthermore, when employees report 

higher levels of ownership of the CIS, higher levels of work engagement could be expected. The higher 

level of work engagement is associated with a higher level of innovative work behaviour. Also, when 

employees feel higher levels of psychological ownership of the CIS, it could be associated with higher 

levels of innovative work behaviour. The higher level of innovative work behaviour is associated with 

higher job performance. Thus, psychological ownership of the CIS has a positive indirect relationship 

with both innovative work behaviour and job performance.  
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Higher levels of psychological ownership of the CIS could be associated with lower levels of job 

performance since employees will make less billable hours when working in the CIS. It turned out that 

billable hours were one of the leading performance criteria of employees. However, the work in these 

CIS could enhance innovative work behaviour of employees. The effort spent on innovative work 

behaviour is associated with more job-related knowledge, which is associated with higher job 

performance of employees (Michael, Hou, & Fan, 2011).  

It can be concluded that the work in the CIS fosters psychological ownership of the CIS, which has 

multiple beneficial outcomes for the organisation, including job performance in the long run. An 

individual’s perception of a stronger team climate in the organisation would also play a very beneficial 

role concerning the psychological constructs involved in this study. It would be favourable for the 

Dutch ICT organisation to improve the utilisation of their CIS.  
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1 Introduction  
Keeping up with the rapid development of modern technologies is a significant challenge for 

contemporary organisations (Klein & Knight, 2005). For ICT consulting organisations, whose existence 

is dependent on technological innovations, their innovation departments must be optimally utilised, 

to capitalise on all potential knowledge existing in the organisation (Peschl & Fundneider, 2014). For 

that reason, technology companies started to set up dedicated research and development (R&D) 

departments during the late 70s (Arond & Bell, 2010). However, a major challenge faced by those R&D 

departments is that generated innovations would rarely translate into viable ‘market ready’ products 

or services. People in R&D departments were hired for a full time R&D job and therefore had limited 

to no understanding of the market and their needs (von Zedtwitz, Gassmann, & Boutellier, 2004). 

Although there were loads of innovations, limited of these developments made it into the field (Klein 

& Knight, 2005).  

 

To challenge this problem, smart technology organisations started to implement Collaborative 

Innovation Spaces (CIS). In these CIS, multi-disciplinary employees who work as full-time consultants 

have time to work on innovations in teams when they see a need in the market (Brinks, 2019). R&D 

departments were systematically being replaced by these CIS where the in-depth market knowledge 

of employees was the key to success of creating more products and services that had an impact on 

the market (Zhou & Li, 2012).  

 

However, currently, these CIS experience low utilisation levels. Most employees do not make use of 

the CIS which means that a lot of innovative potential is currently not captivated. The main reason 

why these CIS have a low utilisation is that employees don’t take ownership of them (Vandewalle et 

al., 1995a). When organisations changed from traditional R&D departments to these CIS to address 

market needs, they took away innovation capacity and started to become reliant on the “goodwill” 

and ability of their consultants. Consultants in the ICT sector are under high demands since there are 

limited people capable of doing the job (Padma et al., 2015). Because these employees are under high 

pressure, they tend to prioritise work activities they are evaluated by (like billable hours) (Taminiau, 

Smit, & de Lange, 2009). As a result, consultants have no time to engage in these CIS. Primarily this 

lack of time and lack of involvement leads to a lack of ownership (Pierce, Kostova, & Dirks, 2001). Also,  

if employees don’t show ownership for these CIS, they will not only show a low return on investment 

but a lack of psychological ownership also means low engagement, low innovative work behaviour 

and low job performance (Olckers & Koekemoer, 2017). This lack of performance will have severe 

implications for the financial performance and the longevity of the organisation. 
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Optimizing the utilisation of these CIS within the ICT sector will not only be a source of innovations 

and future revenue but it will also increase a sense of psychological ownership among employees of 

the CIS (Avital & Vandenbosch, 2000; Kirk, Swain, & Gaskin, 2016; Pare, Sicotte, & Jacques, 2006). 

Increasing the sense of ownership is likely to positively influence work engagement, innovative work 

behaviour and job performance of employees in the organisation.  

 

Innovations are often developed and implemented in teams (West & Farr, 1990); thus, the effect of 

the individual’s perception of team climate should not stay out of scope in this research. In a team 

where employees feel a strong team climate, they experience high levels of task orientation, 

participatory safety, vision and support for innovation (West & Farr, 1990). When employees have a 

shared vision in the team, and they feel strong support for innovation. It is likely to have a positive 

relationship with psychological ownership, work engagement, innovative work behaviour and job 

performance (Druskat & Pescosolido, 2002; Essig, 2017; Pierce et al., 2001).   

 

However, given the strategic importance of unlocking all innovative capabilities of employees in the 

Dutch ICT sector. Academic research is falling short on the antecedents and consequences of a better 

utilisation of the innovative power of Dutch ICT workers. It is essential to investigate the effects of 

psychological ownership in the Dutch ICT organisations. Studying psychological ownership might show 

a positive relationship with work engagement, innovative work behaviour and job performance of 

employees in this sector. A higher sense of psychological ownership might lead to faster generation 

of innovations and a better overall performance of the organisation. Psychological ownership is 

especially interesting to investigate since a better utilisation of the CIS might have a positive 

relationship with psychological ownership among its users. Improving the sense of ownership would 

be a very effective manner to enhance multiple psychological aspects in the organisation.  
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2 Literature review  

2.1 Collaborative innovation spaces and its utilisation  
A CIS in the Dutch ICT sector is a physical work environment at the office of the organisation. 

Consultants who work for the organisation can go to these CIS, to work out new ideas they explored 

during their work serving the market. The actual use of the CIS can be defined by the number of hours 

that employees effectively utilise the CIS on average per week. The advantage of CIS compared to the 

original R&D departments is that employees who serve the market, have more knowledge about the 

market needs and can innovate products or processes that have a more significant impact on the 

market (De Luca & Atuahene-Gima, 2007). However, there is also one challenge. The CIS took away 

innovation capacity and started to become reliant on the “goodwill” and ability of their consultants. 

When consultants do not make use of the CIS and therefore feel a low level of ownership of the CIS, 

they are likely to result in a low return on investment. It is thus of utmost importance that employees 

make use of the CIS.  

2.2 Psychological ownership  
Psychological ownership can be defined as the state in which individuals feel as though the target of 

ownership or a piece of that target is theirs and reflects an individual’s awareness thoughts and beliefs 

regarding the target of ownership (Pierce, Kostova, & Dirks, 2003). The “target” can be all tangible or 

intangible things in life. In this case, the target is the CIS. 

The literature provides three different approaches to psychological ownership. The first approach is 

the work of Avey et al. (2009). Avey (2009) states that there are two unique and independent forms 

of psychological ownership so-called promotion-focused and prevention-focused psychological 

ownership. This distinction between prevention and promotion-focused psychological ownership is 

based on the hedonic motivation principle where people tent to approach pleasure (promotion) and 

avoid pain (prevention) (Higgins, 1998). Promotion-focused people have the desire to achieve their 

goals and are willing to take risks to do so. Prevention-focused people are focused on what to avoid 

for reducing punishments, sticking with rules and obligations and meeting deadlines (Alok, 2014; Avey 

et al., 2009). Both promotion and prevention-focused ownership exist out of different dimensions. 

The dimensions that are linked to promotional focused psychological ownership are self-identity, self-

efficacy, belongingness and accountability. The dimension that can be linked to prevention-focused 

psychological ownership is territoriality (Avey et al., 2009). 

The second approach is the work of Olckers (2013). Olckers (2013) developed a new measurement for 

psychologic ownership with the main reason to make it applicable to the South African context. The 

idea behind this is that South Africa has a lot of national and cultural differences which gives limited 
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practical value to several existent instruments. Furthermore, Olckers (2013) tried to grasp a more 

extensive reach of psychological ownership by adding two dimensions, responsibility and autonomy 

to the five, already identified dimensions of Avey (2009). Both responsibility and autonomy are 

dimensions that are identified as promotion-focused psychological ownership. The measurement of 

psychological ownership discussed by Olckers (2013) has never been employed outside the South 

African context. For that reason, it makes the extent towards this instrument is applicable outside the 

South African context questionable.  

The latter approach of psychological ownership is the work of van Dyne (2004). In a validation study 

of Avey’s psychological ownership instrument, Olckers and Van Zyl (2018) argued that other measures 

for psychological ownership should also be considered (given the various restrictions associated with 

Avey’s instrument). As such, it’s evident from the literature that more researchers have started to 

employ the Van Dyne framework and instrument. Since more people validated this approach, it makes 

this approach most suitable for this study. Van Dyne (2004) based the approach towards psychological 

ownership on the earlier work of Pierce (2001). In this approach towards psychological ownership 

Pierce (2001) made no distinction between promotion or prevention focussed psychological 

ownership. Pierce (2001) only recognised the dimensions self-identity, self-efficacy and 

belongingness. To feel high levels of psychological ownership, employees must score high on the 

aspects belongingness, self-identity and self-efficacy (Pierce et al., 2001).  

Belongingness is one of the motivational needs of each human being and will be strived for by all 

individuals who are fulfilled in their basic needs (Maslow, 1943). When someone invests time or effort 

in a particular tangible or intangible asset, it will provide them with a sense of psychological security 

(Brown & Zhu, 2016). The feeling of psychological security will create a sense of belonging for the 

artefact (CIS) they invested their time or energy in (Avey et al., 2009). The desire of people to belong 

somewhere is one of the roots of psychological ownership. When people have the feeling that they 

belong to the CIS, they will also feel more ownership for the CIS (Pierce et al., 2001). In the ICT 

organisation consultants mostly work at the client offices. The fact that most employees are barely 

present at the organisation's offices makes a high feeling of belongingness to the CIS a challenge 

(Pierce et al., 2001).   

Self-identity refers to how people identify themselves. People can identify themselves in a lot of 

different ways (e.g. as an athlete, consultant, Christian, American, father, etc.). Possessions serve as a 

symbolic expression of the self. These possessions can be tangible, or they can be intangible (Dittmar, 

1992; Porteous, 1976). The intangible possessions hold a stronger identity crafting capacity compared 

to the tangible possessions since they are more relevant to individuals. Also, individuals have a 
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predisposition for subjective distortion and cognitive crafting (Olckers & Du Plessis, 2012). Employees 

craft their identities around the artefacts they attach to the most. When employees in the ICT 

organisation make more use of the CIS, they will craft a stronger identity towards these CIS which 

leads to an increased feeling of ownership of the CIS (Pierce et al., 2001).    

Self-efficacy relates to the degree in which individuals believe that they can manage life demands and 

affect their well-being, their accomplishments and the direction their lives takes (Bandura, 1995). 

People have the desire for possessions which stems from the individual’s need to be effective and the 

ability to reach desired outcomes in their environment (Furby & Lita, 1978). So, if individuals possess 

something in their environment, they feel more control over the desired results and thus experience 

higher levers of self-efficacy. Individuals who experience self-efficacy explore their environment, 

which leads to attempts to take possession and to the emergence of ownership feelings (Pierce et al., 

2003). Self-efficacy, in an organisational context, refers to how well a particular task is executed when 

employees face challenges or a difficult task (Alessandri et al., 2015). In the CIS, employees work on 

new ideas to foresee the market of its needs. These processes will increase the self-efficacy of 

employees as they adopt new knowledge which helps them in their daily work as a consultant.   

Employees who craft a stronger identity towards their organisation are also more engaged in their 

work (Hakanen, Bakker, & Schaufeli, 2006). This relationship indicates that higher feelings of 

psychological ownership are associated with higher work engagement of employees.  
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2.3 Work engagement  
Organisations prefer employees who work to their fullest potential, are willing to invest themselves 

fully in their roles, are proactive and committed to high-quality performance. In other words, 

organisations need employees who are engaged at work. The topic engagement can be divided in four 

lines of research which include personal engagement (Kahn, 1990), burnout/engagement (Maslach & 

Leiter, 1997), employee engagement (Harter, Schmidt, & Hayes, 2002) and work engagement 

(Schaufeli, Bakker, & Salanova, 2006). First, Kahn (1990) introduced the concept of personal 

engagement and personal disengagement. Personal engagement and personal disengagement can be 

defined as the behaviours by which people bring in or leave our their personal selves during work role 

performances (Kahn, 1990).  This ‘’personal self’’ for engaged people can be physically, cognitively or 

emotionally expressed during work. To measure personal engagement May et al. (2004) used the 14 

item scale, which is developed based on the work of Kahn (1990). However, this measurement was 

used rarely in its current format. The measurement was adapted, or items were added (Olivier & 

Rothmann, 2007; Van Zyl et al., 2010). Thus, it seems to be a challenge to measure this approach of 

engagement. Second, Leiter (1997) described burnout as the direct opposite and a lack of 

engagement. According to Leiter (1997), burnout exists on a continuum with burnout on the one hand 

and engagement on the other end.  All employees in an organisation are positioned somewhere on 

this continuum, at any given time. Burnout can be characterised by exhaustion (low energy), cynicism 

(low involvement) and inefficiency (low efficacy) which people experienced during chronic job 

stressors (Leiter & Maslach, 2003). These characteristics of burnout are precisely the opposite of 

engagement which are characterised by high energy levels, high involvement and high efficacy 

(Senthilkumar, 2002). The positive psychological effects of a higher level of psychological ownership 

are more relevant to the ICT organisation. Thus, it is not very appropriate to use a measurement which 

measures the level of burnout. Third, Harter et al. (2002) describes employee engagement as the 

individual’s involvement and satisfaction as well as enthusiasm for work which occurs when 

employees are emotionally connected to others and are cognitively vigilant. According to Harter et al. 

(2002), there are four antecedents to make sure that employees are engaged at work. The first is 

clarity of expectations and the availability of essential resources. Second, a feeling that an employee 

can contribute something useful to the organisation. Third, perceptions of belongingness to 

something in the organisation, beyond oneself. Last, the feeling that the organisation provides 

opportunities to discuss progress and growth opportunities. The Gallup Work Audit (GWA) is 

developed to measure employee engagement. This measurement is based on the earlier work of Hater 

et al. (2002); (Harter, Frank Schmidt, Killham, & Sangeeta Agrawal, 2009). However, the GWA 

measurement is especially used for consulting purposes and is barely used for academic purposes 

which makes it hard to get a good feel of the psychometric properties. The last type of engagement 
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that is distinguished by the literature is work engagement.  Work engagement builds on the previous 

work of Kahn (1990). Work engagement is most often defined as a positive, fulfilling, work-related 

state of mind that is characterized by vigour, dedication and absorption (Schaufeli, Salanova, 

González-romá, & Bakker, 2002). Vigour can be described as feeling physical strength, emotional 

energy and cognitive liveliness and is often measured in how much energy employees feel during their 

work (Shirom, 2007). Dedication refers to how involved employees are in their work and how much 

significance, enthusiasm, inspiration, pride, and challenge they experience in their work (Schaufeli et 

al., 2002). Absorption refers to how absorbed and concentrated employees are at their work whereby 

time passes quickly and where employees experience difficulties to detach from their work (Schaufeli 

et al., 2002). Work engagement can be measured with the UWES scale which consists of 17 items 

(Schaufeli et al., 2006). A new version of the UWES is developed which only uses three items, one to 

measure vigour, one for dedication and one for absorption (Schaufeli, Shimazu, Hakanen, Salanova, & 

De Witte, 2017). This measurement grows in popularity as it significantly reduces the response time 

of a survey. This research will work with the UWES scale to measure work engagement of employees.  

When consultants in the ICT organisation make more use of the CIS and feel more ownership of the 

CIS it is likely that they experience more vigour, dedication and absorption and are thus more engaged 

at their work (Skaalvik & Skaalvik, 2014; Van Ryzin, Gravely, & Roseth, 2009). The higher feelings of 

psychological ownership and work engagement are likely to have multiple beneficial outcomes for the 

ICT organisation. Amongst others, it is expected to contribute to more innovative work behaviour 

among employees in the ICT organisation (Allinder, 1994; Sethi, Smith, & Park, 2001). The higher 

innovative work behaviour might be associated with more innovations that can be implemented in 

the ICT organisation or at one of the client’s organisations.  
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2.4 Innovative work behaviour  
Innovation is the key to achieve future performance goals for organisations in the ICT sector (Luftman 

& Brier, 1999). Despite the importance of innovation in this sector, there is no research available that 

establishes the link between psychological ownership and the innovative work behaviour of 

employees in the ICT sector. This makes it interesting to investigate whether psychological ownership, 

which might be improvable with a better utilisation of the CIS, has a positive effect on the innovative 

behaviour of employees.  

Innovative work behaviour is the behaviour of individuals in organisations that includes all innovative 

processes. This means that it does not only include the exploring and generation of new ideas but also 

includes the promotion and implementation of these ideas (Janssen, 2000). Therefore, innovative 

work behaviour can be distinguished as four types and are labelled as 1. opportunity exploration, 2. 

idea generation, 3. championing and 4. application (Jong & Hartog, 2008). All innovations start with 

exploring new opportunities that could improve the existing situation. Drucker (1993) describes that 

there are seven sources for the exploration of new opportunities, namely:  

1. the unexpected which refers to something that comes on your path which you could not 

anticipate. 

2. The incongruity, the difference between how reality is observed and how it is. 

3. Innovation based on process needs.  

4. Changes in market or organisational structures. 

5. Changes in demographics. 

6. Changes in perception. 

7. Reactions on new knowledge.  

The second dimension of innovative work behaviour is idea generation which forms the first step in 

the exploitation of opportunities. Idea generation is the process where explored opportunities are 

addressed, and plans are made on how to fulfil the needs that are recognised. Humans always do this 

process, and for that reason, HR departments must stimulate employees to idea generation (Shipton, 

Fay, West, Patterson, & Birdi, 2005). The generation of ideas can relate to all processes in an 

organisation, e.g. new products, improvement of the production process, improvement of the way of 

working, the entry of new markets etc. (Van de Ven, 1986). Idea generation is linked to creativity so 

more creative people, will generate more and better ideas (N. Anderson, Potočnik, & Zhou, 2014). 

Thus, in order to increase the generations of ideas, organisations should foster high creative 

environments and should stimulate creative thinking of employees. The third dimension of innovative 

work behaviour is championing. When an idea is generated it often must be sold. People should be 
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made aware of the idea to make it a success and survive all barriers in an organisation. A champion 

can be described as a person in an informal role who pushes an idea beyond all the roadblocks in an 

organisation (Shane, Venkataraman, & MacMillan, 1995). The person who sells an idea in the 

organisation is often someone who feels a strong personal commitment to that idea and can sell it to 

the organisation since this person is not directly involved in the idea generation process (Shane et al., 

1995). Championing is essential to get all green lights in the organisation and move forward to the 

application step, which is the last dimension of innovative work behaviour. In the applications step, 

the new idea will be implemented in the organisation or at a client’s organisation to make that 

innovation a regular part of the work process. The implementation of a new idea can raise different 

implementation outcomes in the organisation. These outcomes are: resistance, avoidance, 

compliance and commitment. When employees feel more ownership of the CIS, it is likely to result in 

a more positive implementation outcome (Dorenbosch, Engen, & Verhagen, 2005; Klein & Sorra, 

1996).  

When employees spend more time in the CIS, working on new technologies and implementing more 

innovations, it is associated with higher job performance. This can be their task performance when 

working in the CIS belongs to one of their core tasks, or contextual performance, when the work in CIS 

is an extra-role behaviour of employees.  

2.5 Job performance  
All performance-related activities which contribute to the organisational goals are described as job 

performances. Job performance can be divided into task performance, contextual performance and 

counterproductive performance (Motowidlo & Van Scotter, 1994). This research will only focus on 

task performance and contextual performance since the work in the CIS is either task performance or 

contextual performance. The main differences between these performances is that first, task 

performance is specific to each job and contextual performance is similar across jobs. Second, 

contextual performance is linked to personality and motivation, while task performance is related to 

ability. Last, task performance is the expected (in-role) activities of employees, whereas contextual 

performance is discretionary and extra-role (Borman & Motowidlo, 1997). 

Task performance can be defined as the proficiency in which individuals perform all their tasks that 

are central and expected in their job (Koopmans et al., 2014). So, task performance is higher for 

employees who perform better in their core activities. Innovations and creative behaviour could be 

listed under task performance in innovative organisations, where innovation is one of the core 

activities (e.g. for R&D employees). The performance of employees who have a role in the CIS to 

support the CIS can be listed under task performance. Task performance is widely recognised, but 
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other research used different terms to indicate task performance. Different terms for task 

performance are: task behaviours (Murphy, 1989), job-specific task proficiency (J. P. Campbell, 

McHenry, & Wise, 1990), productivity, quality and job knowledge (C. Viswesvaran, 1993), work quality 

and work quantity (Renn & Fedor, 2001), in-role performance (Arnold B. Bakker; Evangelia Demerouti; 

Willem Verbeke, 2004), task proficiency (Griffin, Neal, & Parker, 2007.), working accurately, showing 

concern for time, detail and planning (Arvey & Mussio, 1973) and job-specific proficiency (C. H. 

Campbell et al., 1990). Koopmans (2014) combined all these terms under the construct “task 

performance”. Koopmans (2014) identified five indicators of task performance which are used to 

develop a measurement of task performance. These 5 indicators are: work quality, planning and 

organizing work, being result-oriented, prioritizing and wok efficiency. 

Contextual performance can be defined as behaviours that support the organisational, social and 

psychological environment in which the technical core must function (Koopmans et al., 2014). These 

are all activities that employees contribute to the organisation but are not necessarily expected from 

them. Innovations and creative behaviour are listed under contextual performance for consultant in 

the ICT organisation who ‘’voluntarily” go to the CIS. Earlier research used different terms and 

different job characteristics that can be considered as contextual performance. These characteristics 

are: interpersonal behaviours (Murphy, 1989), written and oral communication, demonstrating effort, 

maintaining personal discipline, facilitating peer and team performance, supervision and leadership 

and, management and administration (J.P.Campbell et al., 1990), adherence to rules, industriousness, 

thoroughness, schedule flexibility and attendance (Hunt, 1996), organisational citizenship behaviour 

(Chockalingam Viswesvaran & Ones, 2000), extra-role performance (Willem Verbeke, 2004; Bakker & 

Demerouti, 2008a) providing training, suggesting solutions, reviewing work, recognizing problems, 

cooperation, respect and social competence (Jiambalvo, 1979), empathy, development and managing 

information (Engelbrecht & Fischer, 1995) and creativity (Van Dyne, Jehn, & Cummings, 2002). 

Koopmans (2014) identified eight indicators of contextual performance based on all this previous 

research. Four of these indicators are relevant at the interpersonal level and four are relevant at the 

organisational level. The interpersonal indicators are: taking initiative, accepting and learning from 

feedback, cooperating with others and communicating effectively. The four indicators at the 

organisational level are: showing responsibility, being customer-oriented, being creative and taking 

on challenging work tasks. All these indicators are very useful for consultants who work in the CIS. 

Most innovations in the CIS are developed in teams and for that reason, the individual’s perception of 

team climate is an important factor which might influence the behaviour of employees in the ICT 

organisation.  
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2.6 Team climate  
Team processes can be described as an interaction that occurs among team members while 

performing a task. This task combines individual efforts into collective results which benefit all team 

members. Anderson & West (1998) built on the fact that most innovations are executed in teams and 

developed the Team Climate Inventory (TCI) scale to measure team processes in innovative 

organisations. Climate can be defined as a shared cognitive representation of the way things work in 

an organisation. More precisely, it is a shared perception of the organisational policies, practises and 

procedures (Schneider, Ehrhart, & Macey, 2012).  

This TCI scale is developed based on the four-factor model created by West & Farr  (1990). The four-

factor model introduces four factors of climate in organisations which are predictive for innovation. 

The four-factor model includes the factors vision, participative safety, task orientation and support for 

innovation. Vision is described by West (1990) as a valued outcome which represents a higher-order 

goal and a motivating force at work. When teams have clearly defined objectives, they are more likely 

to develop new methods to achieve their goals because their effort has more focus and direction. 

Participative safety refers to a climate within a team where no one is afraid to share their ideas or give 

comments because of potential negative consequences. Participative safety exists when all employees 

in a team can freely propose new ideas and problem solutions in a non-judgemental climate. Task 

orientation refers to a climate in a team where everyone commits to achieve the highest possible 

standard of task performance and supports the adoption of improvements to established policies, 

procedures and methods (West & Farr, 1990). Support for innovation in teams include the 

expectation, approval and practical support of attempts to improve the current way of working in an 

organisation (West & Farr, 1990). 

Employees within the CIS need the expertise of all team members who work on the same project for 

a successful innovation. A stronger team climate will help these teams to work together more 

effectively  (Loo, 2003).  

The use of the CIS and an increase in psychological ownership will have multiple beneficial outcomes 

for the Dutch ICT organisation, which will be discussed in the next section.  

  



- 12 - 
 

2.7 The relation between the variables 
When employees start making more use of the CIS, it is expected that their self-efficacy will increase 

due to more creative and innovative efforts (Ahlin, Drnovšek, & Hisrich, 2014). Besides the increase in 

self-efficacy, employees who are going to put energy in innovation which is not part of their standard 

workload, are more committed to the organisation. This will help them to identify more with the CIS 

and the organisation (Cichy, Cha, & Kim, 2009; Johnson & Chang, 2008). The CIS also give employees 

the room to share information and collaborate with colleagues. This collaboration will enhance 

community building within the organisation which will provide more employees with the feeling that 

they belong to the organisation (Castilho & Quandt, 2017; Osterman, 2000). It can be concluded that 

employees who will utilise the CIS more, experience higher feelings of self-efficacy, self-identity and 

belongingness, which are all antecedents of psychological ownership. This conclusion gives rise to the 

expectation that a higher utilisation of the CIS will be associated with a higher sense of ownership of 

the CIS.  

Hypothesis 1: The actual use of the innovation spaces will have a positive relationship with 

the feeling of ownership of employees of the CIS.  

If employees report higher levels of actual use for the CIS, they are also likely to report higher scores 

on ownership of the CIS. This means that they will feel higher levels of belongingness, self-identity and 

self-efficacy. Belongingness, which explains that employees need a place where they feel safe, is one 

job resource that leads to more engaged workers (Van Ryzin et al., 2009). In addition, employees who 

have a stronger identification with their work are more engaged with their job (Hakanen et al., 2006). 

Self-efficacy is also one of the job resources that contribute to more engaged employees (Skaalvik & 

Skaalvik, 2014). It is expected that when employees feel higher levels of ownership of the CIS, this will 

be associated with higher work engagement.  

Hypothesis 2: Psychological ownership of the CIS will have a positive relationship with work 

engagement. 

The CIS used in the ICT organisation are CIS, where cross-functional teams can combine their expertise 

to develop innovations. When employees identify themselves better with their cross-functional 

teams, they will feel more ownership for the team and the innovations they work on. This will 

positively affect the new product innovativeness of the team (Sethi et al., 2001). Employees who 

spend more time in the CIS also gain more knowledge from the expertise of other employees in their 

team and learn a lot from their innovative processes. This will improve their belief that they are smart 

enough to develop innovations (Allinder, 1994). This increase in self-efficacy will enhance the feeling 

that employees think they are creative which might increase their real creativity and lead to more and 
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better new ideas for the organisation (N. Anderson et al., 2014; Tierney & Farmer, 2002). Thus, it is 

expected that high levels of psychological ownership of the CIS are associated with high levels of 

innovative work behaviour.   

Hypothesis 3: Psychological ownership of the CIS will have a positive relationship with 

innovative work behaviour.  

As stated before, psychological ownership has multiple beneficial outcomes for organisations such as 

stronger commitment, increased job satisfaction, improved performance, higher organisational-based 

self-esteem, increased extra-role behaviour, intention to remain, organisational effectiveness and 

work engagement (Olckers & Koekemoer, 2017). It is already established in the literature that 

employees who feel more ownership, have improved performance and an increased extra-role 

behaviour (Mayhew, Ashkanasy, Bramble, & Gardner, 2007; Vandewalle, Van Dyne, & Kostova, 

1995b). Improved performance is linked to better task performance, and an increase in extra-role 

behaviour is linked to an increase in contextual performance. This gives reason to believe that 

psychological ownership of the CIS has a positive relationship with job performance of employees in 

the Dutch ICT sector. 

Hypothesis 4: Psychological ownership of the CIS will have a positive relationship with job 

performance. 

In the CIS, employees work in multidisciplinary teams. Together they work on the same project and 

have the same final goal. This shared project vision increases the feeling of ownership among the 

group members (Pierce & Jussila, 2009). When teams members in a CIS feel they belong to the team 

and their expertise is needed to reach the team goals, they will experience high levels of belongingness 

and self-efficacy, which results in higher levels of psychological ownership (Druskat & Pescosolido, 

2002; Essig, 2017). It is expected that an individual’s perception of a stronger team climate will be 

associated with higher levels of ownership among team members in a Dutch ICT organisation.  

When employees experience a stronger perception of team climate, they will also feel a better team 

atmosphere at their work. A pleasant team atmosphere can be seen as a job resource which increases 

the work engagement of employees (Bakker & Demerouti, 2008b). Work engagement is also expected 

to increase in a team where employees support and respect each other (Schaufeli, 2011). It is thus 

expected that the individual’s perception of team climate has a positive relationship with work 

engagement.  

The team climate inventory scale is used to measure team processes in innovative environments (N. 

R. Anderson & West, 1998). All the four factors used in the four-factor model of West (1990) are 
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predictive for innovation. It is thus expected that the individual’s perception of team climate has a 

positive relationship with innovative work behaviour.  

Task orientation refers to a climate in a team where everyone commits to achieve the highest possible 

standard of task performance and supports the adoption of improvements to established policies, 

procedures and methods (West & Farr, 1990). When employees feel a stronger task orientation in 

their team, it might contribute to a stronger team climate. When employees experience a stronger 

team climate, it is likely to contribute to a better overall job performance since these employees strive 

for the best possible standard of task performance (Pirola-Merlo, Härtel, Mann, & Hirst, 2002). It is 

thus expected that the individual’s perception of team climate has a positive relationship with job 

performance.  

Hypothesis 5: The individual’s perception of team climate has a positive relationship with 

psychological ownership of the CIS, work engagement, innovative work behaviour and job 

performance.  

One of the outcomes of high work engagement among employees is that they conduct more effort in 

innovative work behaviour, that employees are more likely to solve problems proactively and are 

encouraged to find new information and solutions regarding opportunities and challenges at work (A. 

Agarwal, 2014; De Spiegelaere, Van Gyes, & Van Hootegem, 2016; W. Kim, Park, Kim, & Park, 2017). 

Employees with high levels of work engagement are also likely to stimulate their colleagues to take 

initiative in their work (Sonnentag, 2003).  

It is expected that psychological ownership of the CIS has a positive relationship with work 

engagement. Given the relationship between work engagement and innovative work, it is expected 

that psychological ownership of the CIS has an indirect relationship with innovative work behaviour. 

Hypothesis 6: Work engagement will have a mediating role between the relation of 

psychological ownership of the CIS and innovative work behaviour.   

Van Zyl et al. (2019) established the mediating role of innovative work behaviour between work 

engagement and job performance. This research will use innovative work behaviour as a mediator 

between psychological ownership and job performance. It is expected that psychological ownership 

of the CIS has a positive relationship with innovative work behaviour, and that innovative work 

behaviour has a positive relationship with job performance (Llewellyn Ellardus van Zyl, van Oort, 

Rispens, & Olckers, 2019). Based on these relationships, it is expected that innovative work behaviour 

mediates the relationship between psychological ownership of the CIS and job performance.   
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Hypothesis 7: Innovative work behaviour will have a mediating role between the relation of 

psychological ownership of the CIS and job performance.  
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3 The current study  
Based on all the stated hypothesis, the conceptual model in Figure 1 is created. If employees make 

more use of the CIS, this is associated with higher levels of psychological ownership of the CIS. This 

higher level of psychological ownership of the CIS will be associated with higher work engagement, 

innovative work behaviour and job performance. Also, the individual’s perception of team climate will 

have a positive relationship with psychological ownership of the CIS, work engagement, innovative 

work behaviour and job performance. Furthermore, work engagement will play a mediating role in 

the relationship between psychological ownership of the CIS and innovative work behaviour, and 

innovative work behaviour will play a mediating role in the relationship between psychological 

ownership of the CIS and job performance.  
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Figure 2 Conceptual model of the current study 

 

Hypothesis 1: The actual use of the CIS will have a positive relationship with psychological ownership 

corresponding to the CIS.  

Hypothesis 2: Psychological ownership of the CIS will have a positive relationship with work 

engagement. 

Hypothesis 3: Psychological ownership of the CIS will have a positive relationship with innovative work 

behaviour.  

Hypothesis 4: Psychological ownership of the CIS will have a positive relationship with job performance 
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Hypothesis 5: The individual’s perception of team climate has a positive relationship with psychological 

ownership of the CIS (H5a), work engagement (H5b), innovative work behaviour (H5c) and job 

performance (H5d).  

Hypothesis 6: Work engagement will have a mediating role between the relation of psychological 

ownership of the CIS and innovative work behaviour.   

Hypothesis 7: Innovative work behaviour will have a mediating role between the relation of 

psychological ownership of the CIS and job performance.  
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4 Methods  

4.1 Research design  
A quantitative cross-sectional online survey-based research design was used to investigate 

relationships among the hypothesised variables.  

4.2 Research setting  
This research was conducted at a global ICT consultancy firm with over 130,000 employees. This study 

only focused on the Dutch branch of the company, with a total of 3000 employees. The Dutch region 

was selected because they started to make use of the described CIS. The Dutch consultants mainly 

work project-based and are working at clients’ office within virtual teams. The consultants are 

specialised primarily in big data, cybersecurity, high-performance computing and digital workplace.  

4.3 Research procedure  
This study is part of a more extensive study on the optimisation of a CIS within a Dutch ICT consulting 

firm.  First, permission was obtained to conduct this research within the company. Second, interviews 

were conducted to understand the main drivers of CIS utilisation within the company. Based on these 

results, specific antecedents and consequences were identified. Third, a quantitative model was then 

constructed, looking at CIS utilisation and its associated psychological and performance-related 

outcomes. Fourth, a pilot questionnaire was constructed and disseminated through the company’s 

online survey tool to calibrate the instruments. Thereafter, the questionnaire was refined and 

condensed to make it as short as possible but keeping its reliability and validity intact (see Appendix 

A). Based on the calibration study and the literature, only the most viable items for each instrument 

were preserved. Fourth, the survey was then let run for two months with a total of three reminders. 

The total sample size of the study was 466 (n=466). Only 372 (n=372) of these participants were used 

since the other 94 were used for the calibration. Finally, the actual use of the CIS was linked to the 

psychological constructs involved in this study.  

4.4 Participants  
To capture data from a diverse group of employees located in the Dutch branch of the ICT firm, a 

census sampling strategy was employed. An electronic survey was personally sent to all employees 

based in the Netherlands (N = 3000). It was hard to promote the surveys in person since over 80% of 

the employees are working at client offices. In total, 372 employees in the Netherlands completed the 

survey (n=372). Table 1 shows some of the biographical characteristics of the participants. Most of the 

participants are male (84.9%) between the age of 51 and 60 (44.4%) who have at least a bachelor’s 

degree (67.7%) and work full-time (73.4%). Most participants are based at the headquarter in 

Amstelveen (49.5%) and are working for the Infrastructure and Data Management department 

(43.3%). The male-female ratio for the entire population is known to be 89/11 (85/15 in our sample) 
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and the age group 51-60 years is known to be 41% (44.4% in our sample). The participants roughly 

match the characteristics of the entire population.  

 

  

 

 

 

 

  

Table 1 Characteristics of participants (n=372) 

Item  Category   f  % 

Gender Male  316 84.9 
 Female  

Other  
55 
1 

14.8  
0.3 

Age (years)  18-30 51 13.7 
 31-40 24 6.5 
 41-50 66 17.7 
 51-60 165 44.4 
 61+  57 15.3 
 Missing  9 2.4 
Educational 
level  

High school  73 19.6 

 Bachelor’s 
Degree 

134 36.0 

 Master’s Degree 118 31.7 
 Other 50 13.4 
Status of 
Occupation  

Full-time 
employed  

273 73.4 

 Part-time 
employed 

66 17.7 

 Intern 
Other 

31 
2 

8.3 
0.5 

Location 
office  

Amstelveen  184 49.5 

 Eindhoven  124 33.3 
 Groningen  64 17.2 
Department  Business & 

platform 
Solutions  

139 37.4 

 Infrastructure & 
Data 
Management  

161 43.3 

 Big Data & 
Cybersecurity  

24 6.5 

 Sales 10 2.7 
 Support 21 5.6 
 Other  21 5.6 

f = frequency and % = percentage of the item  
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4.5 Measuring instruments  
Seven self-report instruments were used to measure all variables used to test all hypothesis. The 

instruments were adapted based on the calibration sample.  

4.5.1 Biographical questionnaire  
In the first section of the survey, the biographical details were asked to create an overall image of the 

respondents. Questions like, age, gender, education, function in the company etc. were requested.  

4.5.2 Actual use 
For the measurement of actual use, the question “How many hours do you believe to use the 

Technology Lab1 every week” was used,  based on the research of (Malhotra & Galletta, 1999). There 

were seven answer possibilities, ranging from <1 hour a week to >25 hours a week, with an interval 

scale per 5 hours.  

4.5.3 Psychological Ownership for the CIS  
For the measurement of psychological ownership for the CIS, an adapted version of the instrument of 

van Dyne (2004) was used. Van Dyne (2004) used the three dimensions attitude, self-concept and 

responsibility to develop a 7-item instrument to measure psychological ownership. In the adapted 

version, only the four items with the highest loadings were picked for the survey. The items are 

answered on a seven-point Likert scale ranging from strongly disagree (1) to strongly agree (7). 

Example items are: “This is my Technology Lab”, “I feel a very high degree of personal ownership for 

the Technology Lab” and “Most of the people that work for this Technology Lab feel as though they 

own the Technology Lab”. High scores on all the items indicate a high level of psychological ownership 

(Van Dyne & Pierce, 2004). The measurement of Van Dyne (2004) shows stable results and high 

internal consistencies among R&D engineers in high-technology firms (Chi & Han, 2008). The internal 

consistency ranges between an alpha of 0.87 to 0.93. 

4.5.4 Work Engagement  
Work engagement was measured by the Utrecht Work Engagement Scale with three items (UWES-3) 

(Schaufeli et al., 2017). The UWES-3 is a self-report measure which included items for the assessment 

of the three engagement dimensions named in Schaufeli et al. (2002): vigour, dedication and 

absorption. Each of these dimensions was measured with one item, together providing the instrument 

of three items. Items were rated on a 7-point Likert scale from 0=’never’ to 6=’always’. The three items 

that were used are: “At my work, I feel bursting with energy” (vigour), “I am enthusiastic about my 

job” (dedication) and “I am immersed in my work” (absorption). High scores on all three dimensions 

                                                           
1 Technology Lab was the internal term for CIS  
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indicate a high level of work engagement (Agarwal et al., 2012). The internal consistency was sufficient 

(α>0.70) for all nationalities where the scale was tested, including the Dutch nationality.  

4.5.5 Innovative Work Behaviour  
For the measurement of innovative work behaviour, an adapted version of the IWB scale was used 

(Janssen, 2000). This scale consisted of 9 items and was built on the earlier work of Scott and Bruce 

(1994) and Kanter (1988). Three items were used to measure idea generation, three for idea 

promotion (championing) and three for idea realisation (application). In the adapted version, only 

six items with the highest item loadings were used for the survey. The items were answered based 

on a 7-point Likert scale ranging from never (1) to always (7). Examples items were: “Creating new 

ideas for difficult situations” (idea generation), “Acquiring approval for innovative ideas” (idea 

promotion) and “Transforming innovative ideas into useful applications” (Idea realisation). The 

measurement shows strong convergent validity of the IWB measurement, which was promising for 

this research in the technology sector (Jong & Hartog, 2008). The overall Cronbach’s α was 0.95, and 

the intercorrelations between the three aspects of IWB ranged between 0.76 and 0.87.  

 

4.5.6 Job Performance  
Job performance was measured by task performance and contextual performance and was also 

measured with two separate measurements. For task performance, an adapted version of the 

measurement of Koopmans (2014) was used. Koopmans (2014) identified five indicators of task 

performance which were used to develop a measurement of task performance. These five indicators 

were: work quality, planning and organizing work, being result-oriented, prioritising and work 

efficiency. Based on these indicators, a 5-item task performance scale was established. In the adapted 

version, only the three items with the highest item loadings were picked for the survey. The items 

were answered on a 5-point Likert scale ranging from seldom (1) to Always (5). The 5 items that were 

asked are: “I managed to plan my work so that it was done on time”, “My planning was optimal”, “I 

kept in mind the results that I had to achieve in my work”, “I was able to separate main issues from 

side issues at work” and “I was able to perform my work well with minimal time and effort”. The 

Cronbach α of this scale was 0.81. For contextual performance, an adapted version of the 

measurement of Koopmans (2014) was used. Koopmans identified four indicators at organisational 

level, which were: showing responsibility, being customer-oriented, being creative and taking on 

challenging work tasks. Based on these indicators, Koopmans (2014) developed an 8-item contextual 

performance scale. In the adapted version, only the four items with the highest item loadings were 

picked. The items were answered on a 5-point Likert scale ranging from seldom (1) to Always (5). 

Examples of items were: “I took on extra responsibility” (showing responsibility), “I came up with 
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creative solutions to new problems” (being creative) and “I took on challenging work tasks, when 

available” (taking on challenging work tasks). The Cronbach α of this scale was 0.85.   

4.5.7 Individual’s perception of Team Climate  
To measure the individual’s perception of team factors, an adapted version of the team climate 

inventory (TCI) scale was used (Kivimaki & Elovainio, 1999). This scale used the four-factor model of 

West and Farr (1990), which includes the factors vision, participative safety, task orientation and 

support for innovation (West & Farr, 1990). The TCI scale consisted of 14 items and was divided into 

four parts: vision, participative safety, task orientation and support for innovation. The adapted 

version only used the eight items with the highest item loadings. The factor vision consisted of two 

items and was answered on a 7-point Likert scale ranging from not at all (1) to completely (7). One 

example question was: “Team’s objectives are clearly understood”. The factor participative safety 

consists of two items and was answered on a 7-point Likert scale ranging from strongly agree (1) to 

strongly disagree (7). One example question was: “People feel understood and accepted”. The factor 

task orientation consists of two items and was answered on a 7-point Likert scale ranging from to a 

very little extent (1) to, to a very great extent (7). One example question was: “Preparedness to basic 

questions”. The factor support for innovation consists of two items and was answered on a 5-point 

Likert scale ranging from strongly agree (1) to strongly disagree (5).  One example question was: 

“Cooperation in developing and applying ideas”. The Cronbach’s α of all factors of the TCI scale was 

0,91.  

4.6 Statistical analysis  
Both IBM SPSS statistics 23 and IBM SPSS Amos 22.0x were used to evaluate the data of the 

questionnaires. First, a KMO and Bartlett’s test of sphericity was performed on the calibration sample 

of 94 participants. The items with the lowest extraction values were deleted, and the higher valued 

items were used for the final questionnaire.  

Second, data normality was estimated through the computation of descriptive statistics (means, 

standard deviations, skewness, kurtosis). Also, the relationship between the variables was determined 

with the Pearson correlation coefficient (p < 0.05). Further, the Cronbach α was determined to check 

the internal consistency of the factors (α > 0.70).  

Third, a competing measurement model strategy through structural equation modelling with the use 

of the maximum likelihood estimator was used to determine the best fitting final structural model. To 

assess the best model fit of the structural equation model, the advice of Wang and Wang (2012) was 

followed up. Firstly, the model fit was based on the absolute fit indices: Chi-square, Root Mean Square 

Error of Approximation (RMSEA < 0.08) and the Standardized Root Mean Residual (SRMR < 0.08). 
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Second, the incremental fit indices Tucker-Lewis index (TLI > 0.90) and the confirmatory fit index (CFI 

> 0.90). Third, comparative fit indices, Akaike Information Criterion (AIC) (Wang & Wang, 2012). A 

structural model was estimated based on the best-fitting measurement model.  

Fourth, the mediation of work engagement on the relationship between psychological ownership and 

innovative work behaviour and the mediation of innovative work behaviour on the relation between 

psychological ownership and job performance was captured through a path model with the bias-

corrected bootstrapping method (Steck & Jaakkola, 2004). A 10.000 bias-corrected bootstrapping was 

set, and a 95% confidence interval was used to determine significance in the mediation of work 

engagement and innovative work behaviour.  
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5 Results  
To test all stated hypothesis, first, the descriptive statistics were presented to show means, standard 

deviations, Cronbach alpha’s, Pearson correlations, skewness and kurtosis to test for normality. 

Second, the competing measurement model was built and finetuned to get the model that best 

represented the data. Last, the hypotheses were tested based on the final structural model.  

 5.1 Descriptive statistics 
The descriptive statistics (mean, standard deviations, skewness and kurtosis), Cronbach alpha values 

and Pearson correlations are shown in Table 2. First thing that grasps the attention is the mean of 

actual use, a value of 1.46 was measured. The value for actual use was extremely low on a 7-point 

Likert scale. It turned out that 308 of the total 372 respondents who filled out the questionnaire filled 

out a 1, which means that they used the CIS less than 1 hour a week. Table 3 shows some of the 

characteristics of employees who used the CIS more than one hour per week (n=64) and some 

characteristics of employees who used the CIS less than 1 hour a week (n=308). Employees who used 

the CIS were on average 5.13 years younger (45.43 years vs 50.56 years) compared to employees who 

did not use the CIS. The CIS in Eindhoven had the lowest utilisation rate compared to Amstelveen and 

Groningen, 25% of the users and 35.1% of the non-users came from Eindhoven (10.1% difference). 

The department of Business & platform Solutions used the CIS the most, 40.6% of the users compared 

to 35.4% of the non-users (5.2% difference). The department of Infrastructure & Data Management 

used the CIS less compared to other departments, 39.1% of the users compared to 44.1% of the non-

users (5.0% difference).  

The skewness and kurtosis values are also displayed in Table 2, and it can be observed that all 

constructs are normally distributed as they all have values between -2 and 2 (H.Y. Kim, 2013), except 

for actual use. Actual use was extremely skewed to the left since most respondents filled out a 1 on 

the 7-point Likert scale. For that reason, actual use was not normally distributed. All the Cronbach 

alpha values scored above a value of 0.70. No items had to be deleted to reach acceptable Cronbach 

alpha values. All the correlations that are displayed are Pearson correlation. Values with * have a P 

significance value of less than 0.05 and values with ** represent a P significance value of less than 

0.01. All correlations except for the insignificant correlation between psychological ownership and job 

performance showed support for this study.  
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Table 2 Descriptive statistics, Cronbach alpha’s and Pearson correlations n = 376   

Construct (Items) µ (σ) SK KU α 1 2 3 4 5 6 7 

1. Actual Use (1)  1.46 
(1.33) 

3.33 10.29 n.a. - - - - - - - 

2. Psychological 
Ownership (4) 

3,46 
(1.13) 

0.38 0.05 0.75 0.33** - - - - - -  

3. Work 
Engagement (3) 

4.90 
(1.07) 

-0.67 0.82 0.79 0.06 0.16** - - - - -  

4. Innovative Work 
Behaviour (6) 

4.12 
(1.09) 

-0.12 0.17 0.90 0.13* 0.34** 0.42** - - - -  

5. Job Performance 
(7) 

3.56 
(0.64) 

-0.23 -0.07 0.79 0.03 0.01 0.40** 0.36** - - -  

6. Task 
Performance (3) 

3.59 
(0.74) 

-0.18 -0.11 0.72 -0.01 -0.03 0.21** 0.16** 0.78** - -  

7. Contextual 
Performance (4) 

3.54 
(0.76) 

-0.16 -0.45 0.77 0.04 0.04 0.43** 0.41** 0.89** 0.42** -  

8. Team Climate 
(8) 

4.21 
(0.79) 

-0.12 0.69 0.79 0.05 0.13* 0.42** 0.34** 0.36** 0.28** 0.32**  

Note: µ = mean, σ = standard deviation, SK = skewness, KU = kurtosis, α = Cronbach alpha, * = p < 0.05 and ** = p < 0.01 
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Table 3 difference between users and non-users of the CIS  

Item Category Users (n=64) Non-users (n=308) 

Age (years) Average age 45.43 50.56 

Gender Male (%) 84.4% 85.1% 

Female (%) 14.1% 14.9% 

 Other (%) 1.6% 0.0% 

Location Amstelveen (%) 53.1% 48.7% 

 Eindhoven (%) 25.0% 35.1% 

 Groningen (%) 21.9% 16.2% 

Department Business & platform Solutions (%) 40.6% 35.4% 

 Infrastructure & Data Management (%) 39.1% 44.2% 

 Big Data & Cybersecurity (%) 6.3% 6.5% 

 Sales (%) 0% 3.2% 

 Support (%) 1.6% 6.5% 

 Other (%) 12.5% 4.2% 
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5.2 Comparing competing measurement models  
A competing measurement modelling strategy with a confirmatory factor analytical approach was 

employed to determine the best-fitting model. Ten measurement models were computed and 

compared per study. The best-fitting model was used for further results. No items were removed, and 

only the error terms of task performance items (three items) were correlated to each other. Error 

terms of task performance were correlated to each other because activities related to the CIS are 

extra-role activities and do not list under normal task performance activities. The questionnaire 

focused on the CIS and thus more on the contextual performance of employees  

Model 1: A one-factor model for all five variables was fitted to the data. Psychological ownership 

consisted of four items, work engagement of three items, innovative work behaviour of six items, job 

performance of seven items and team climate of eight items.  

Model 2: A two-factor model for job performance was fitted to the data where three items loaded on 

task performance and four items loaded on contextual performance. A one-factor model was fitted 

on all other variables where psychological ownership consisted of four items, work engagement of 

three items, innovative work behaviour of six items and team climate of eight items. 

Model 3: A four-factor model for team climate was fitted on the data where two items loaded on 

vision, participatory safety, task orientation and support for innovation. A one-factor model was fitted 

to all other variables where psychological ownership consisted of four items, work engagement of 

three items, innovative work behaviour of six items and job performance of seven items. 

 Model 4: A second-order factorial model for job performance was fitted on the data where job 

performance consisted of two first-order factors (task performance and contextual performance). A 

one-factor model was fitted on all other variables where psychological ownership consisted of four 

items, work engagement of three items, innovative work behaviour of six items and team climate of 

eight items.  

Model 5: A second-order factorial model for team climate was fitted on the data where team climate 

consisted of four first-order factors (vision, participatory safety, task orientation and support for 

innovation). A one-factor model was fitted to all other variables where psychological ownership 

consisted of four items, work engagement of three items, innovative work behaviour of six items and 

job performance of seven items.  

Model 6: A second-order factorial model for job performance was fitted to the data where job 

performance consisted of two first-order factors (task performance and contextual performance). A 

four-factor model for team climate was fitted to the data where two items loaded on Vision, 



- 28 - 
 

participatory safety, task orientation and support for innovation. Furthermore, a one-factor model 

was fitted to all other variables where psychological ownership consisted of four items, work 

engagement of three items and innovative work behaviour of six items.  

Model 7: A second-order factorial model for team climate was fitted to the data where team climate 

consisted of four first-order factors (vision, participatory safety, task orientation and support for 

innovation). A two-factor model for job performance was fitted to the data where three items loaded 

on task performance and four items loaded on contextual performance. Further, a one-factor model 

was fitted to all other variables where psychological ownership consisted of four items, work 

engagement of three items and innovative work behaviour of six items. 

Model 8: A second-order factorial model for job performance was fitted to the data where job 

performance consisted of two first-order factors (task performance and contextual performance). 

Also, a second-order factorial model for team climate was fitted to the data where team climate 

consisted of four first-order factors (vision, participatory safety, task orientation and support for 

innovation). Further, a one-factor model was fitted to all other variables where psychological 

ownership consisted of four items, work engagement of three items and innovative work behaviour 

of six items. 

Model 9: A second-order factorial model for job performance was fitted to the data where job 

performance consisted of two first-order factors (task performance and contextual performance). A 

second-order factorial model for team climate was fitted to the data where team climate consisted of 

four first-order factors (vision, participatory safety, task orientation and support for innovation). A 

second-order factorial model for innovative work behaviour was fitted to the data where innovative 

work behaviour consisted of three first-order factors (idea generation, idea promotion and idea 

realisation). Further, a one-factor model was fitted to psychological ownership which consisted of four 

items, and a one-factor model was fitted to work engagement which consisted of three items.  

Model 10: A second-order factorial model for team climate was fitted to the data where team climate 

consisted of four first-order factors (vision, participatory safety, task orientation and support for 

innovation). A second-order factorial model for innovative work behaviour was fitted to the data 

where innovative work behaviour consisted of three first-order factors (idea generation, idea 

promotion and idea realisation). Further, a one-factor model was fitted to psychological ownership 

which consisted of four items.  A one-factor model was fitted to work engagement which consisted of 

three items, and a one-factor model was fitted on job performance which consisted of seven items. 

The error terms of the items related to task performance were correlated to each other (three items).   
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In Table 4, the fit indices of all ten competing measurement models are shown.  

 

 

It can be observed in Table 4 that model 10 showed a better model fit than all other measurement 

models. In model 10, a second-order factorial model for team climate (vision, Participatory safety, 

Task orientation and Support for innovation) and innovative work behaviour (idea generation, idea 

promotion and idea realisation) was used. A one-factor model was used for psychological ownership 

which consisted of four items. A one-factor model was used for work engagement which consisted of 

three items, and a one-factor model was used for job performance which consisted of seven items. 

The error terms of the task performance-related items (three items) were correlated to each other. 

Model 10 showed an acceptable model fit: Χ² = 656.64, df = 359, CFI = 0.95 TLI = 0.94 RMSEA = [0.044-

0.053], SRMR = 0.056 and AIC = 808.64 which was lower than all other models.  

5.3 Developing the structural model  
The structural model shown in Figure 2 was established based on the best fitting model (model 10) of 

the study. Model 10 best represented the data and showed acceptable model fit (Χ² = 656.64, df = 

359, CFI = 0.95 TLI = 0.94 RMSEA = [0.044-0.053], SRMR = 0.056 and AIC = 808.64). 

First, actual use significantly predicted 14% of the total variance of psychological ownership (β: 0.35 

S.E.: 0.06 P < 0.05). This significant positive relationship between actual use and psychological 

ownership for the CIS supported H1. (The actual use of the CIS will have a positive relationship with 

psychological ownership corresponding to the CIS).  

Table 4 Fit of measurement model (N = 372)  

Model  Χ² df CFI TLI RMSEA SRMR AIC 

Model 1 1506.56 364 0.79 0.76 [0.087–0.097] 0.07 1648.56 

Model 2 1562.57 365 0.78 0.75 [0.089-0.099] 0.08 1702.57 

Model 3 1033.59 356 0.87 0.86 [0.067-0.077] 0.10 1191.59 

Model 4 1536.92 366 0.78 0.76 [0.088-0.098] 0.076 1674.92 

Model 5 724.87 361 0.93 0.92 [0.047-0.058] 0.057 872.87 

Model 6 884.25 354 0.90 0.87 [0.058 -0.069] 0.10 1046.25 

Model 7 752.50 361 0.93 0.92 [0.049-0.059] 0.07 900.50 

Model 8 733.86 362 0.93 0.92 [0.047-0.058] 0.058 879.86 

Model 9  665.69 360 0.94 0.94 [0.042-0.053] 0.057 815.69 

Model 10 656.64 359 0.95 0.94 [0.042-0.053] 0.056 808.64 
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Hypothesis 1 is supported  

Second, psychological ownership significantly predicted 38% of the total variance of work engagement 

(β: 0.13 S.E.: 0.04 P < 0.05). This significant positive relationship between psychological ownership and 

work engagement supported H2 (Psychological ownership of the CIS will have a positive relationship 

with work engagement). 

Hypothesis 2 is supported  

Third, psychological ownership significantly predicted 34% of the total variance of innovative work 

behaviour (β: 0.27 S.E.: 0.04 P < 0.05). This significant positive relationship between psychological 

ownership and innovative work engagement supported H3. (Psychological ownership of the CIS will 

have a positive relationship with innovative work behaviour.) 

Hypothesis 3 is supported  

 Fourth, psychological ownership significantly predicted 39% of the total variance of job performance 

(β: -0.15 S.E.: 0.01 P < 0.05). Since this relation is negative H4 was rejected (psychological ownership 

will have a positive relationship with job performance). 

Hypothesis 4 is not supported  

Fifth, the individual’s perception of team climate significantly predicted 14% of the total variance of 

psychological ownership (β: 0.14 S.E.: 0.13 P < 0.05). This positive relation supported H5a (the 

individuals perception of team climate will have a positive relationship with psychological ownership). 

Also, the individual’s perception of team climate significantly predicted 38% of the total variance in 

work engagement (β: 0.59 S.E.: 0.13 P < 0.05). This positive relation supported H5b (the individual’s 

perception of team climate will have a positive relationship with work engagement). Further, the 

individual’s perception of team climate significantly predicted 34% of the total variance of innovative 

work behaviour (β: 0.32 S.E.: 0.14 P < 0.05). This positive relationship supported H5c (the individual’s 

perception of team climate will have a positive relationship with innovative work behaviour). Last, the 

individual’s perception of team climate significantly predicted 39% of the total variance of job 

performance (β: 0.43 S.E.: 0.05 P < 0.05). This positive relation supported H5d (the individual’s 

perception of team climate will have a positive relationship with job performance).  

Hypothesis 5: The individual’s perception of team climate has a positive relationship with psychological 

ownership of the CIS (H5a), work engagement (H5b), innovative work behaviour (H5c) and job 

performance (H5d).  

Hypothesis 5 is supported  
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Psychological Ownership
 of the CIS

R²: 0.14

Innovative Work Behavior 
R²: 0.34

Job Performance 
R²: 0.39

Team Climate 

Actual Use 

Work Engagement 
R²: 0.38

Participatory Safety
R²: 0.19

Task Orientation
R²: 0.56

Support for 
Innovation

R²: 0.18

Vision 
R²: 0.50

Idea Realization
R²: 0.52

Idea Promotion
R²: 0.92

Idea Generation
R²: 0.65 

Β: 0.35 S.E.: 0.06
Β: 0.27 S.E.: 0.04

Β: 0.14 S.E.: 0.13

Β: 0.20 S.E.: 0.08 

Β: 0.32 S.E.: 0.03 

Β: 0.59 S.E.: 0.13

Β: 0.43 S.E.: 0.05

 

Figure 3 Structural model of the study  

 

5.4 Indirect effects  
To assess if work engagement mediates the relationship between psychological ownership and 

innovative work behaviour and that innovative work behaviour mediates the role between 

psychological ownership and job performance, the procedure proposed by Preacher et al. (2011) was 

employed. A bias corrected-bootstrapping method with 10.000 iterations and a two-sided bias-

corrected confidence interval of 95% was computed.  

This computation resulted in a significant indirect relationship between psychological ownership, work 

engagement and innovative work behaviour at the 95% confidence interval. The results are shown in 

Table 5.  

Table 5 Mediation of work engagement on the relationship between psychological ownership and 
innovative work behaviour. 

Variable  Estimate Standard error  95% BC CI  

Indirect effect  0.027 0.017 [0.002-0.073] 

Note: BC CI: bias-corrected confidence interval  
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This significant mediation of work engagement on the relationship between psychological ownership 

and innovative work behaviour supported hypothesis 6.  

Hypothesis 6: Work engagement will have a mediating role between the relation of psychological 

ownership of the CIS and innovative work behaviour.  

Hypothesis 6 is supported   

The bias-corrected bootstrapping also showed a significant mediation between psychological 

ownership, innovative work behaviour and job performance at the 95% confidence interval. The 

results are shown in Table 6.  

 

Table 6 Mediation of innovative work behaviour on the relation between psychological ownership 
and job performance. 

Variable  Estimate Standard error  95% BC CI  

Indirect effect  0.093 0.034 [0.035-0.17] 

Note: BC CI: bias-corrected confidence interval  

 

This significant mediation of innovative work behaviour on the relation between psychological 

ownership and job performance supported hypothesis 7.  

Hypothesis 7: Innovative work behaviour will have a mediating role between the relation of 

psychological ownership of the CIS and job performance. 

Hypothesis 7 is supported  
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6 Discussion  
The purpose of this paper was to investigate the relationship of actual use of a CIS, psychological 

ownership of a CIS, work engagement, innovative work behaviour, job performance and the 

individual’s perception of team climate. Specifically, the aim was also to determine the mediation of 

work engagement on the relationship between psychological ownership of the CIS and innovative 

work behaviour and the mediation of innovative work behaviour on the relationship between 

psychological ownership and job performance. The study showed that when employees report high 

levels of actual use, they also experienced higher levels of psychological ownership of the CIS. The 

higher feelings of psychological ownership of the CIS resulted in higher reported scores for work 

engagement and innovative work behaviour and a lower reported score for job performance in the 

ICT organisation. Further, when employees reported a stronger perception of team climate, they also 

experienced higher levels of work engagement, innovative work behaviour, job performance and 

psychological ownership of the CIS. The results also showed that work engagement could operate as 

a mediator between the relationship of psychological ownership of the CIS and innovative work 

behaviour and that innovative work behaviour could act as mediator between the relationship of 

psychological ownership for the CIS and job performance.  

Most of the ICT organisation employees are consultants who are deployed at the client’s offices and 

do not work from their organisation office. When these consultants visit their organisation office to 

work in the CIS, they connect more with the organisation, colleagues and the CIS which is likely one of 

the primary reasons for a higher feeling of psychological ownership (Castilho & Quandt, 2017; Cichy 

et al., 2009). The relationship between actual use and psychological ownership corroborates previous 

findings (Han, Chiang, & Chang, 2010; Marks & Davis, 2012). But, the relationship between actual use 

of CIS and psychological ownership of the CIS, in the ICT sector was contributed to the literature. The 

higher feelings of psychological ownership of the CIS had a positive relationship with work 

engagement, which corroborated previous findings (Olckers & Koekemoer, 2017). These higher levels 

of psychological ownership of the CIS can be seen as an extra resource for employees that makes them 

better and more efficient at their job and might improve the demand/resource balance of employees 

(Demerouti, Nachreiner, Bakker, & Schaufeli, 2001; Stajkovic & Luthans, 1998). This is the most likely 

reason why employees with higher levels of ownership in the ICT organisation feel more engaged in 

their work. The employees who use the CIS more and feel more psychological ownership of the CIS 

work more on the development of innovations in the CIS. This could be associated with the positive 

relationship between psychological ownership and innovative work behaviour of employees in the 

Dutch ICT organisation (N. Anderson et al., 2014; Tierney & Farmer, 2002). Although a positive relation 

was expected between psychological ownership and job performance, a negative relationship was 
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found, which was not in line with the literature (Mayhew et al., 2007; Vandewalle et al., 1995b). All 

the consultants who work in the ICT organisation are evaluated by the number of billable hours they 

make. They are not evaluated, nor are they given credit for working in the CIS. This makes the work in 

the CIS an entirely voluntarily task (extra-role behaviours) which does not reduce their high work 

demands nor gives addition to their performance (billable hours) on the short run. This is likely the 

reason for a negative relationship between psychological ownership of the CIS and job performance. 

This research gave evidence that higher feelings of psychological ownership are not necessarily 

associated with higher job performance. Future research is necessary to investigate in which settings 

a positive relationship between psychological ownership and job performance occurs and in which 

settings a negative relationship occurs.  

This research also supported that an individual’s perception of a team climate where they feel a strong 

vision, feel safe to share their opinion, have a strong task orientation and feel support for innovation, 

reported higher scores on team climate. Employees who reported higher scores on team climate also 

reported higher scores on work engagement, innovative work behaviour, job performance and 

psychological ownership. It can be concluded that an individual’s perception of a strong team climate 

could play a vital role in establishing work engagement, innovative work engagement, job 

performance and psychological ownership of the CIS in the Dutch ICT organisation. When individuals 

have the perception that they experience a strong team climate, they feel that work is going smoothly 

within the team which might result in the higher feelings of work engagement (Bakker & Demerouti, 

2008b; Schaufeli, 2011). In a team where individuals have the perception that they feel a strong task 

orientation and feel support for innovation in their teams, they are likely to conduct more effort in 

innovative behaviour and are willing to perform to their best abilities (Chatchawan, Trichandhara, & 

Rinthaisong, 2017; Pirola-Merlo et al., 2002). This is the most likely reason for the positive relationship 

between the individual’s perception of a stronger team climate and both innovative work behaviour 

and job performance. Often projects in the CIS are executed in teams. When these teams feel a strong 

vision in their work and working effectively, it is likely that they also experience higher levels of 

psychological ownership (Pierce et al., 2001). The positive relationship between the individual’s 

perception of a strong team climate and work engagement, innovative work behaviour, job 

performance and psychological ownership corroborates previous findings (Pierce & Jussila, 2009; 

Pirola-Merlo et al., 2002; Schaufeli, 2011; West & Farr, 1990). These positive relationships were 

established in the Dutch ICT sector were psychological ownership was measured towards the CIS.  

Furthermore, the study showed support for the mediating role that work engagement could play in 

relation between psychological ownership of the CIS and innovative work behaviour. When employees 

reported higher scores on psychological ownership for the CIS, they also reported higher scores on 
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work engagement. These higher levels of work engagement were associated with more innovative 

work behaviour among employees. Engaged employees are characterised by high levels of energy, 

dedication and absorption, which facilitates their innovative work behaviour. In the ICT context, 

engaged employees might conduct in more innovative behaviour to deal with the repaid changing 

environment (Chang, Hsu, Liou, & Tsai, 2013). This mediating effect of work engagement on the 

relationship between psychological ownership and innovative work engagement corroborates 

previous findings (Olckers & Koekemoer, 2017; Spiegelaere, Gyes, Witte, & Hootegem, 2015). These 

findings were established were psychological ownership was measure towards the CIS in a Dutch ICT 

organisation.  

Last, the study showed support for the mediating role that innovative work behaviour could play on 

the relation between psychological ownership of the CIS and job performance. When employees 

spend more effort on the generation, championing and implementation of innovations, they were 

likely to report higher scores on innovative work behaviour (Janssen, 2000). Employees who conduct 

more effort in innovative work behaviour get more insight into new processes or technologies relevant 

for their job, which may make them more proficient at their work (Michael et al., 2011). These higher 

levels of job knowledge and expertise might be the reason for the positive relationship between 

innovative work behaviour and job performance in the Dutch ICT organisation (Hunter, 1986). The 

positive relationship between innovative work behaviour and job performance corroborated previous 

findings in the Dutch ICT sector (Llewellyn Ellardus van Zyl et al., 2019). But, in contrast to previous 

research, this research added contextual performance to job performance. The positive relationship 

between innovative work behaviour and job performance supported the indirect relationship of 

psychological ownership on job performance. As seen in the previous paragraphs, psychological 

ownership of the CIS had a negative relationship with job performance, but indirectly had a positive 

relationship with job performance. This indicates that the use of the CIS is an investment for the long 

run. First, the performance of employees might decrease since they are not able to make billable hours 

when they work in the CIS. But, in the long run, their knowledge and expertise increases when working 

in the CIS. This makes the employees more capable of doing their jobs which may result in an overall 

better job performance (Hunter, 1986; Michael et al., 2011). This research pointed out that 

psychological ownership could have an indirect positive relationship with job performance. However 

further research is needed to the relationship between psychological ownership and job performance 

to see what might cause a positive or a negative effect.  

To conclude, when employees in the ICT organisation make more use of the CIS, they report higher 

scores on psychological ownership of the CIS. These higher scores on psychological ownership of the 

CIS were associated with higher scores on work engagement and innovative work behaviour of 
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employees in the Dutch ICT organisation. Higher scores on the individual’s perception of a stronger 

team climate were associated with higher scores on work engagement, innovative work behaviour, 

job performance and psychological ownership of the CIS of employees in the Dutch ICT organisation. 

Furthermore, psychological ownership of the CIS had an indirect positive relationship with innovative 

work behaviour through work engagement and with job performance through innovative work 

behaviour in the Dutch ICT organisation. Although psychological ownership of the CIS might have a 

negative relationship with job performance, it could be an investment that pays off in the future. It 

would be beneficial for the Dutch ICT organisation to look into strategies to improve the utilisation of 

their CIS.  
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7 Practical implications  
This study indicates that, when employees make more use of the CIS and individuals have the 

perception that they experience a clear vision, safety to share their opinion, strong task orientation 

and support for innovation, they experience higher levels of psychological ownership. These higher 

levels of psychological ownership are associated with more engaged employees and employees who 

conduct more effort in innovative work behaviour. Via innovative work behaviour employees could 

experience higher overall job performance. All these outcomes are very beneficial for the ICT 

organisation and very promising since, by focusing on an increase in the utilisation of the CIS, they 

could get an overall more productive workforce.  

The first step that could be taken is to stimulate employees more to work in the CIS as it is likely that 

they experience a higher feeling of ownership of the CIS. This could be accomplished by giving the 

employees recognition for their work in the CIS (Bradler, Dur, Neckermann, & Non, 2016). Recognition 

could be given by taking the hours spent in the CIS into account in their evaluations. This is not 

happening in the current situation. The primary measurement in the evaluations of employees is the 

number of billable hours, which could act as a barrier for employees to spend time in the CIS. Further, 

it would be worthwhile to investigate the CIS in Eindhoven since this CIS has a relatively low utilisation 

compared to the other CIS. It could be the case that the visibility of the CIS in Eindhoven is worse 

compared to the other CIS.   

When projects are executed in the CIS, it turned out that it is beneficial for the organisation when 

individuals feel a strong team climate. One way to enhance the team climate among employees is by 

promoting a transformational leadership style among team leaders in the CIS (Eisenbeiss, van 

Knippenberg, & Boerner, 2008; Gumusluoğlu & Ilsev, 2009). Another way to enhance the individual's 

perception of a stronger team climate is by removing obstacles like team member relationship 

problems in teams (Pirola-Merlo et al., 2002). These implications should preferably be adopted 

directly at the start of a new project since shared norms in teams have proven to be quite hard to 

modify once established (MacNeil & Sherif, 1976). When employees have the perception that they 

feel a stronger team climate, they could also feel higher levels of work engagement, innovative work 

behaviour, job performance and level of ownership of the CIS. When employees in a team have 

different expertise’s, it is likely to increase the quality of innovations as well (Fay, Borrill, Amir, Haward, 

& West, 2006).  

Besides the two constructs, actual use and team climate, there are multiple other ways to improve 

the level of ownership among employees within the Dutch ICT organisation. The article of van Zyl et 

al. (2017) shows various strategies to improve the aspects self-identity, self-efficacy, belongingness, 
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accountability and territoriality on individual, team or organisational level. All these aspects are 

related to psychological ownership which makes it attractive for the ICT organisation to implement 

the proposed strategies which are most easily implemented in the organisation. When employees feel 

a higher level of ownership of the CIS, they might also feel more engaged, spend more effort on 

innovative behaviour and eventually perform better at their jobs.  
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8 Limitations and future research  
This study has some limitations that must be acknowledged. First, it is a cross-sectional research 

design. This means that it is not possible to find direct causal effects between variables. This is a 

limitation since there could be different factors that played a role in the significant relationship 

between variables. It could also be the case that the causality is reversed (psychological ownership 

resulting in a higher actual use instead of a higher actual use resulting in a higher level of psychological 

ownership). In the future, a longitudinal study would be necessary to determine causal relationships 

and to check if the model provided in this research would still have the best model fit.  

Second, convenience sampling was used to collect data for this research, and it was a survey about 

the CIS. The limitation here is that it could be the case that more employees filled out the survey who 

are interested in the CIS or that more engaged employees filled out the survey. It is not known for 

sure that the average numbers of the psychological constructs represent the actual average numbers 

of the organisation. Future research could make use of a systematic sampling technique to get more 

representative data.  

Third, team climate was measured based on the individuals' perception of their team climate. Future 

research should also measure the number of teams working in the CIS and to which team an employee 

belongs, to get a better insight into the team processes that occur in the CIS.  

This research pointed out the importance of psychological ownership within the CIS of a Dutch ICT 

organisation. Future research should focus on an intervention to see if the efforts in the improvement 

of psychological ownership among employees pay off in terms of a more productive workforce and a 

higher output of the CIS. Also, the effect of psychological ownership should be investigated in the old 

R&D settings and the new CIS setting, in multiple organisational sectors. By doing this, first, the 

importance of psychological ownership in innovation can be determined. Second, the difference 

between the R&D setting and the CIS setting with the involvement of psychological ownership can be 

determined, to check which innovation procedure works more optimal in each organisational sector. 

Further, the relationship between psychological ownership and job performance should be further 

investigated to see in which conditions a positive relationship occurs and in which settings 

organizations could expect a negative relationship.  
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Appendix A Questionnaire  
Dear employees,       

The technology lab is a place where new ideas are born and experiments with new technologies are 

conducted. The Technology Lab plays a critical role in resolving the digital dilemmas underpinning 

our 2022 journey.  

As such, we want to understand how we can optimize the utility of the technology lab. Our aim is to 

understand how various work-related factors and individual attributes impact the utilisation of the 

Technology Lab.  

We would therefore like to invite you to take part in a research project to help us understand how 

we can optimize the Technology Lab and to create a lot of exciting new ideas and technologies to 

revolutionize industry.       

The project involves the completion of two short questionnaires with an interval of one month 

between each. This is the first questionnaire. We would like to ask that you kindly complete such 

before: XX/XX/XXXX. The second questionnaire will be sent out on XXXXXXX.     

Both these questionnaires take no longer than 10 minutes to complete. This will aid us in positioning 

the Technology Lab in such a way that it adds value to your life, our company and society. Please 

read the questions carefully before answering.     

This survey is part of the master thesis of Max Obers and Aswin Jongsma, who are both interns at 

the company from the Technical University Eindhoven.    

Questions If you have any questions, at any time, please don’t hesitate to contact us via email. We 

are looking forward to joining you on this journey 
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