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Executive Summary

The concept of involving employees in decision-making processes has gained a lot of support in
recent years. This increased involvement has led to an increasing amount of innovation initia-
tives from ‘ordinary employees’. This concept is called employee-driven innovation (EDI). In recent
decades, by implementing information and communication technology (ICT) in organizations, inno-
vation has been fostered. EDI in relation to ICT implementation has already seen practical applica-
tions, mainly among high-tech organizations. In these examples, the concepts of an organizational
climate for innovation (OCI) and the individual willingness to work with ICT-based tools are often
included for optimal results in EDI. However, these results are not shown in every sector, as ICT
adoption and innovation have been stagnating in the construction engineering sector.

From this, a gap has occurred in researching the construction engineering sector in relation to
EDI. In this master thesis, a research model is proposed to test whether managing EDI in construc-
tion engineering can be done in the same way as it has been done in many other sectors, especially
concerning ICT applications. A research model is set up, existing from 5 different hypotheses that
are tested. Innovative work behavior (IWB) was used to effectively measure the performance of EDI.
The individual behavior towards ICT, ICT usage, and OCI were included in the research model as
variables influencing IWB. Additionally, the variables of age and job hierarchy were added as these
were expected to be related to certain outcomes of the research, although not specifically indicated
how. The testing was done via a survey set out in a large-sized engineering & consultancy firm
based in multiple countries in Europe and Asia. Eventually, the survey was distributed in the re-
gions of the Netherlands and Belgium, where the core of the business is run. The employees were
selected on their job role and discipline, which had to be directly related to the engineering projects
run in the company so that results would be specifically focused on the field of construction engi-
neering.

Based on the final sample of 160 employees, a statistical analysis was performed. From the
tested research model, three out of the five tested hypotheses seemed to be significant to stimulate
IWB in an organization. Although two hypotheses were rejected, the outcome still showed that
the individual behavior towards ICT, the level of ICT usage, and OCI related positively to IWB. Job
hierarchy also showed to have a direct positive relationship to IWB.

The findings were reflected on the literature found on digitally-driven EDI, which mostly aligned
with the literature gathered. Based on this, a model was proposed for EDI enhancement in con-
struction engineering. However, there were some limitations to the study. These limitations cover
the choice of the sample, certain limitations to the survey, the measures used in the research, barri-
ers to innovation in construction engineering, and the overall measurement of innovation. Options
for future research are discussed to cover these limitations.
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1
Introduction

Nowadays, we as a society are becoming more and more dependent on new technologies. We use
applications of technology on a daily basis, whether it is in our smartphones, pc, or car. Through
the ever-growing need for technological products, the technology sector as a whole has seen major
growth in the last decades. The technology sector owes its growth primarily to its successes in
technological innovation (Van Laar et al., 2017). Especially the manufacturing, computing, and
software sectors are affected heavily by an ever-growing amount of innovative applications (Sirilli
& Evangelista, 1998). One of the factors influencing the level of innovativeness the most is the
use of information and communication technology (ICT) tools. According to Van Riel et al. (2004),
“the likelihood of innovation success is associated with the systemic reduction of decision-making
uncertainty, as a result of organizational information gathering, diffusion, and processing activities.”
(Van Riel et al., 2004, p.348). This shows that properly managing ICT tools within an organization
can lead to innovative outcomes. This, in turn, is crucial for the survival of organizations in the
technology sector. In the high-technology sector, often defined as the technology sector that is very
R&D intensive, this is even more the case. There are two main reasons for this:

• The high-speed technological developments and related globalization lead high-technology ser-
vice providers to experience higher levels of competition in their marketplaces (Bogner & Barr,
2000).

• Product life cycles are becoming increasingly shorter, meaning that there is a need for contin-
uous, fast, and effective change and innovation (Boulding et al., 1997).

This need for innovation leads to companies having investments in R&D and software as the
main components of their expenditures (Sirilli & Evangelista, 1998). Because of these rising costs,
investments have become even more important. In extreme cases, this can lead to an ‘all-or-nothing
strategy’, in which a successful adoption of ICTs and R&D can lead to great profits, but on the other
hand, can lead to an enormous risk of failure. According to Van Laar et al. (2017), a mitigation
strategy can be implemented by increasing employee involvement in the innovation process. Kesting
and Ulhøi (2010) argue that employees have hidden potentials that are often not utilized. Increased
employee involvement can play a role in creating innovation driven by employees as a bottom-up
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process. This concept is called employee-driven innovation (EDI) and is described as:

“The generation and implementation of significant new ideas, products, and processes originating
from a single employee or the joint efforts of two or more employees who are not assigned to this task”
(Kesting and Ulhøi, 2010, p.66).

Even though these drivers indicate increased participation in organizations, it does not clarify
how employees can be involved in the innovation process. Although the premise might seem simple
by just letting employees co-decide, there are many barriers to an organization before employee
participation in the innovation process can be realized. As human capital is an important factor
in this, the organizational climate should be sorted in a way that an employee feels open for idea
generation, and besides, the employee should have certain skills in order to create innovative ideas
(Kesting & Ulhøi, 2010). Even though this alignment should be in place, many EDI initiatives in
relation to ICT adoption have come into practice. The most well-known examples are often initiated
by large high-tech multinationals, such as Meta, Apple, and Google (Tirabeni & Soderquist, 2018).
However, there is one particular sector that is lagging behind in EDI driven by ICT, which is the sec-
tor of construction engineering (Oesterreich & Teuteberg, 2016). Even though the sector accounts
for a large portion of the total amount of jobs and is therefore vital for our economies, its level of
innovation is stagnating. The sector has not managed to integrate the innovative technologies men-
tioned to keep up with other comparable sectors such as automotive and mechanical engineering
(Hampson et al., 2014). To increase the innovativeness of the sector, it is of essence to research
how EDI initiatives in relation to ICT could be implemented for the construction engineering sector.

Thesis outline
This master thesis document will address how employee involvement is managed in an ICT-driven
engineering firm and how managing the organizational climate can play a role in this. The thesis
starts with an extensive literature review on employee participation in relation to the employee’s
innovative traits, ICTs adopted in the high-technology sector, and the organizational culture to
support innovative behavior in chapter 2. From the literature review, a research model is built,
including several hypotheses. This model gives the foundation for the research design in the master
thesis. Secondly, the methodology of the quantitative research is described in chapter 3. The
research is conducted through a survey of a large-sized engineering firm operating in and with the
construction sector in multiple European and Asian countries. The core of the business is found
in the Netherlands and Belgium, in which the survey has been distributed. Results of the research
are shown in chapter 4. These results have been gathered through a regression analysis, showing
possible links in the research. In chapter 5, these results are discussed and reflected upon in the
literature. The theoretical and practical implications of the research are mentioned, extended by
the limitations of the research including the proposed future research. Finally, in chapter 6, the
document ends with a conclusion on how EDI could be managed in the construction engineering
sector.



2
Literature Review

2.1. Employee Driven Innovation
In the last couple of decades, human capital has become an even more important production factor.
This does not only apply to the top management level but also to the ‘ordinary worker’ (Kesting &
Ulhøi, 2010). This trend has been mostly defined by the combination of two factors. The first is that
workplaces are becoming more complex as industrial manufacturing and overarching technology
develop. This development leads to the automation of many work processes, requiring the employ-
ees to have or obtain skills and expertise to handle and understand the more complex equipment
related to this automatization. Second, workers increasingly expect their jobs to be satisfying, us-
ing their potential to the fullest extent. This includes their talents to be developed and challenged,
and that the workers are taken seriously and involved in the decision-making processes (Kesting
and Ulhøi, 2010; Stohl and Cheney, 2001).

It has therefore become more important for employees to participate in the organization. Not only
in the ordinary work processes but also when it comes to the decisions taken on major innovations
in the organization (Bakker & Demerouti, 2008). Worker participation in decisions in the innovation
of the organization can simultaneously make the organization more resistant to or even flourish
in the global environment with its growing influence on work processes. This is mainly due to the
increasing geographical dispersion, cultural diversity, and electronic collaboration (Stohl & Cheney,
2001). The organization, therefore, needs to be more knowledge-intensive, decentralized, adaptive,
flexible, efficient, and responsive to rapid changes. Employee participation in innovation can have
a positive effect on this. In many cases, instead of involving all employees in the innovation process,
they have assigned a small group of people focused on innovation in their daily practices. We often
refer to this group as Research & Development (R&D). They focus solely on creating and implement-
ing novel ideas within an organization. Other ‘ordinary’ employees are automatically excluded from
these processes (Stohl & Cheney, 2001). This idea of driving innovation in an organization led by
R&D is countered by the concept of EDI. Within EDI, the ‘ordinary’ employee is involved in the
process of idea generation and idea implementation.

3



2.1. Employee Driven Innovation 4

Høyrup (2012) identified three forms of EDI:

1. A bottom-up process in which innovation arises from cultural practice that is performed daily.
Besides, innovation can occur from practices that were intentionally not meant to act as or
create an innovation.

2. A mixture of both bottom-up and top-down processes. In this mixture, employees receive
innovation input, which is subsequently formalized by management.

3. A top-down process from management. Here management initiates the innovation process
and involves the necessary employees to support and develop the process.

The first form of EDI, which involves the bottom-up process, is seen as the traditional way of
including employees in the innovation process. It is a method in which there is little structure
given, as there is no management involved initially. Management is only included in a later stage
and can therefore not steer the idea in an early stage. Bäckström and Bengtsson (2019) claim
that EDI can be better steered through the last two mentioned forms of EDI, so basically including
management to not only direct but also promote EDI in the workplace. According to Tirabeni and
Soderquist (2018), “the challenge for the practice of EDI in organizations is to move away from an
essentially unstructured and spontaneous approach to more specific programs, consciously designed
and managed to enhance EDI’s positive impacts on innovation.” (Tirabeni and Soderquist, 2018, p.6).

2.1.1. Innovative Work Behavior
As concluded from section 2.1, a constant factor of EDI is the involvement of the employee in the
innovation process. One of the main contributions to EDI is the employee’s innovative work behav-
ior (IWB). IWB is described as: "The initiation and intentional introduction (within a work role, group
or organization) of new and useful ideas, processes, products or procedures" (De Jong and Hartog,
2010, p.24). This concept is different from employee creativity, as it does not only include the gen-
eration of ideas but also the implementation of these ideas. It is therefore a more applied method of
innovation within an organization. In some papers, more foundational subcategories or phases of
IWB are included, such as idea promotion, idea exploration, and idea championing (Janssen, 2000;
De Jong and Hartog, 2010). De Jong and Hartog (2010) also argue that the distinction between
the different phases can be hardly measured, let alone distinguished, and are therefore not seen
as separate identities of IWB, but rather part of idea generation and idea implementation.

According to Ramamoorthy et al. (2005), job autonomy is one of the key factors when it comes
to the influence on IWB. Through the fact that the employees feel more empowered in their job
role, they have more incentives to take such a ‘risk’ of coming up with and implementing a new
idea in their work practices. The autonomy or freedom experienced in their job leads to employees
engaging in more ‘trial and error’ processes, which often lead to new ideas and consequently better
work practices. This autonomy also lets go of the feeling of having strict rules and regulations sur-
rounding the job or job description, automatically giving the employee more room to explore. These
so-called ‘empowered employees’ often contribute to the organization’s performance by providing
and implementing ideas that would not have occurred if the job role did not hold any autonomy for
the employee (Paul et al., 2000). Another factor that has a positive effect on IWB is the perception



2.1. Employee Driven Innovation 5

of freedom. If employees experience the feeling of being ‘free’ in their work practices, they may au-
tomatically experience greater free will and subsequently take more control of their own ideas and
work processes. This enhances their innovativeness, as idea generation and idea implementation
become easier for the employee (Si and Wei, 2012; Amabile et al., 1996).

2.1.2. Organizational factors influencing IWB
Organizational climate for innovation
The concepts of autonomy and freedom as discussed are only examples from which the IWB of an
employee can be influenced. Besides these examples, the employees can experience multiple factors
influencing their IWB. One important factor in promoting IWB in an organization is the creation
of an ‘organizational climate for innovation’ (OCI) (Shanker et al., 2017). The terms ‘organizational
culture’ and ‘organizational climate’ are sometimes used interchangeably. From the literature, it be-
comes clear that these terms include several overlapping factors, and sometimes even describe the
exact same concept. In many instances, ‘organizational climate’ describes a more broad concept,
involving the concept of ‘organizational culture’. For that reason, the term ‘organizational climate’
is kept as the term to describe both the organizational culture and the organizational climate.

Knowledge among employees is crucial for organizations to maintain or gain a competitive ad-
vantage. That is the main reason why it is essential to create an organizational climate that is in
line with this need for innovation within the organization (Shanker et al., 2017; Kissi et al., 2012;
Isaksen and Ekvall, 2010). As mentioned, the employee must hold a certain level of autonomy to
have the incentive to come up with new ideas to improve his or her work processes. Given the
fact that an employee’s IWB contributes to better overall organizational performance (OP), it is even
more important that an organization organizes its climate in such a way that IWB is optimized
to the fullest extent (Shanker et al., 2017). Part of this OCI is that the management makes sure
that individual creativity is encouraged, nurtured, and enhanced (Hunter et al., 2007; DiLiello and
Houghton, 2006; Isaksen and Lauer, 2002). According to DiLiello and Houghton (2006), employees
who have innovative traits are more likely to be creative and implement new ideas when they feel
supported by the organization. It is therefore that if employees have a positive view of their organi-
zation’s climate, this is more likely to result in high levels of motivation, commitment, and employee
engagement. This, in turn, will lead to an improved OP.

Although the distinction between definitions of OCI cannot be made easily, it is clear that the
organizational climate is of the essence for promoting IWB in an organization. Multiple studies have
tried to understand and fully explain what OCI holds. Hunter et al. (2007) have tried to map the
dimensions related to OCI, and have concluded a total of 14 general taxonomy dimensions based
on the literature, to measure the OCI. The dimensions are as follows:

1. Positive Peer Group: Employees have the perception that they are supported and intellectu-
ally stimulated by their peers. Relationships between the employee and the peer are charac-
terized by trust, humor, openness, and communication (Abbey & Dickson, 1983).

2. Positive Supervisor Relations: The employee has the perception that the supervisor is sup-
portive of his or her innovative ideas. Besides, the supervisor operates in a non-controlling
way (Oldham & Cummings, 1996).
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3. Resources: The employee has the perception that the organization has and is willing to use
resources to facilitate, encourage and implement innovative ideas (Amabile et al., 1996).

4. Challenge: Perception that the job role of the employee is challenging enough, but not over-
whelming at the same time (Oldham & Cummings, 1996).

5. Mission Clarity: The employee has the perception and awareness of the goals and expecta-
tions of creative performance in the organization (Thamhain, 2003).

6. Autonomy: Perception that the employees have autonomy and have the freedom to perform
their jobs (Ekvall, 1996).

7. Positive Interpersonal Exchange: There is a general perception of ‘togetherness’ in the orga-
nization. There is no or almost no conflict occurring (Ayers et al., 1997).

8. Intellectual Stimulation: The perfection of an employee that a debate and discussion of ideas
in the organization are encouraged and supported (Ekvall, 1996).

9. Top Management Support: The employee perceives that creativity is supported and encour-
aged by the upper levels of the organization (N. Anderson & West, 1998).

10. Reward Orientation: The perception that creative performance is rewarded within the orga-
nization (Tesluk et al., 1997).

11. Flexibility and Risk-Taking: The perception that the organization is willing to take risks.
Uncertainty and ambiguity that are associated with creativity, are dealt with (Ayers et al.,
1997).

12. Product Emphasis: The employee perceives that the organization is committed not only to
quality but also to the originality of ideas (Sethi & Nicholson, 2001).

13. Participation: The perception that participation of the employee within the organization is
encouraged and supported. There is clear and effective communication between peers, super-
visors, and subordinates (N. Anderson & West, 1998).

14. Organizational Integration: The perception that there is a good integration of both internal
and external factors (Thamhain, 2003).

Organizational leadership
What becomes clear from the dimensions mentioned in the study of Hunter et al. (2007), is that all
dimensions are based on the perception of the employee towards the organization. Therefore it is
argued that it is not only important how the OCI is designed, but also how it is perceived by the
employee. On the other hand, Cai et al. (2018) argues that organizational leadership is a major
factor in defining the IWB of an employee. Throughout the years, traditional leadership styles are
increasingly being questioned (Sendjaya & Sarros, 2002). These leadership styles tend to create a
certain distance between a leader and a follower, subsequently leading to the demotivating of the
follower in IWB practices. The concept of ‘servant leadership’ opposes the traditional leadership
styles by making sure that employees are facilitated in their needs, instead of commanding them
to do certain tasks. In essence, servant leadership can, by flattening the hierarchical structure,
nurture the followers’ desirable outcomes (Barbuto and Wheeler, 2006; Mayer et al., 2008; Parris
and Peachey, 2012). Examples are putting the employees’ development as a priority in their work
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processes, and creating meaningful jobs for employees. In short, a more flattened hierarchical
structure may be benefiting the IWB of the employee, as the leader does not only act as someone
who gives commands to the subordinate, but rather facilitates them in their innovative practices.

2.1.3. Individual factors influencing IWB
Except for external factors affecting IWB such as the organizational climate and organizational lead-
ership, internal factors are also present, individually identified by factors influencing IWB. Tirabeni
and Soderquist (2018) have identified multiple individual competencies that contribute to innova-
tion. These competencies or skills are split between four different categories. These are professional,
methodical, social, and personal skills. Subsequently, these are subdivided into different skill sets:
explorative (‘how well can somebody gain knowledge from outside of the standard boundaries?’), ex-
ploitative (‘how well can somebody exploit knowledge and translate this knowledge to improve their
work processes?’), and ambidextrous (‘how well can somebody combine both explorative and ex-
ploitative skills to improve overall innovativeness?’). For the four different categories, the following
skills are related:

1. Individual professional skills: expanding knowledge (explorative), knowledge concentration
(exploitative), and knowledge brokerage and multi-tasking (ambidextrous).

2. Individual methodical skills: coping with complexity in the context of variety enhancement
(explorative), simplification and variety narrowing (exploitative), and dialectic and synthesis
thinking (ambidextrous).

3. Individual social skills: cooperation in the framework of interaction relationships (explorative),
keeping control of work processes (exploitative), and tolerance to ambiguity and mediation
capabilities (ambidextrous).

4. Individual personal skills: self-reflection as a personal routine (explorative), authority in the
implementation of personal action (exploitative), and the capability to combine alternative logic
and control emotional ambivalence (ambidextrous).

This idea of individual skills being the only internal determinant of IWB is countered by the pa-
per of Siregar et al. (2019). They argue that a combination of internal factors exists. These factors
do not only include certain skills but also individual characteristics and attitudes. Based on the
research, a conceptual model of four different types of factors is set up. These factors are compe-
tency, self-efficacy, motivation, and commitment.

Competency is seen as one of the psycho-sociological aspects of an employee’s IWB. This is
mainly due to the skills related to it, such as cognitive and interpersonal skills, the willingness to
discuss, the willingness to solve existing problems, communication skills, and collaboration skills
(Janssen et al., 2004). But aside from these cognitive and interpersonal skills, the concept of
competence also covers the accumulation of knowledge and experience in their related work field
(Vilá et al., 2014). According to Ah et al. (2010), the accumulation of knowledge and experience
are determinants of the successful implementations of innovation in organizations. The second
factor, self-efficacy, is defined as “beliefs in one’s capabilities to organize and execute the courses of
action required to manage prospective situations.” (Bandura and Watts, 1996, p.313). This belief
can encourage employees to do a certain activity of which the employee is confident that he or
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she can carry it out. This can either be a task belonging to the daily routine or an innovative
activity. It is even argued that the higher the self-efficacy, the higher the level of IWB is (Hsiao et al.,
2011). Self-efficacy can be improved by social persuasion. This, for example, can be done through
a leader in an organization. According to Hsiao et al. (2011), the opposite is also true. When self-
efficacy is lowered, for example through the employee experiencing anxiety or stress, IWB can be
decreased. The third factor mentioned in the article of Siregar et al. (2019) is motivation. Motivation
leads to employees being more encouraged to work harder (Anjum et al., 2016). This is relevant to
IWB, as motivated people tend to put in the extra effort, which is required for initiating innovative
activities. Lastly, commitment is mentioned in the conceptual model. The commitment reflects to
what extent an employee is bound to the organization. According to Xerri and Brunetto (2013), a
highly committed employee is likely to see him- or herself as a true member of the organization. This
often means that the employee is willing to stay in the organization for a longer period, enabling
them to more easily participate in innovative processes. Besides, committed employees know how
the organization operates and what the goals of the organization are, which can be translated into
trying to achieve those goals. From this section, it can be concluded that IWB is decided by many
co-deciding factors, both from the individual and the organization, which should be aligned for
maximizing IWB.

2.2. Digitally-Driven Innovation
With the fast development of digital technologies, it has become consistently harder for organiza-
tions to compete. This is especially due to the rapid change in these digital technologies (Amorim
et al., 2018). It forces organizations to switch to a digital work environment. If this is done before
others do, a survival strategy could flow out of it, or the organization might even get a competitive
advantage over others (Bharadwaj, 2000). ICTs are at the forefront of this fast-changing digital
transformation. In recent decades, innovation in the industry has been mostly due to ICT innova-
tion and implementation (Van Laar et al., 2017). But apart from ICT tools being a foundation for
innovation in the current age, in itself, it is not sufficient to drive innovation. The factor of human
capital is decisive when it comes to innovation (Anderson, 2008). Van Laar et al. (2017) have iden-
tified a combination of two factors on how innovation by human capital and the use of ICTs can be
optimized:

• The employee should contain a certain skill set surrounding the computer. This is sometimes
also referred to as ‘computer literacy’. This mostly covers the more basic tasks like how to
work with certain files on the computer, how to store them, etc.

• The employee should contain a certain level of ‘digital competence’. Digital competence covers
the mastering of the skills to manage information, collaborate, communicate and share, cre-
ate content and knowledge, be ethically responsible, evaluate, solve technical problems and
handle technical operations (Ferrari, 2012).

2.2.1. ICT and Employee-Driven Innovation
As mentioned in 2.2, there is a clear relationship between innovation in the 21st century and the use
of ICT tools. In the initial phases of innovation, this was very different. The concept of innovation
has changed a lot throughout the years. Formerly, innovation was regarded as something that was
focused on technology-push (Manolopoulos et al., 2011). So basically innovation was something
that had to come from within the organization and subsequently used as a means of output in the
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form of product or service. With higher costs and increasing rates of failure came a transformation
into a more pull-oriented method of innovation (Ulwick, 2005). Multiple kinds of innovation models
were created though-out the years. A big change happened when the internet was introduced
and foremost became accessible (Chesbrough et al., 2006). This caused the information to be
transferred more easily and freely. Technologies driven by information and communication (ICT)
flourished, especially because unused ideas some could be used by others. Not only the sharing of
ideas but also knowledge sharing, is one of the main contributors to innovation in an organization.
The most important reason for this, is that often it does not concern general knowledge, but rather
exclusive in-depth and highly context-dependent knowledge (Gressgård et al., 2014; Kesting and
Ulhøi, 2010). Managers do not often possess this kind of knowledge and is therefore extra important
and simultaneously challenging to be shared within an organization. There are multiple examples
of ICT tools used to boost this idea and knowledge sharing within organizations. Examples such
as innovation portals, idea submission systems, innovation management software, collaboration
software, and social media are used on a frequent base. However, introducing these ICT tools is
not sufficient on its own. According to Gressgård et al. (2014), this can only be achieved through
the implementation of a supportive OCI, as previously discussed in subsection 2.1.1. Through
the relatively easy exchange of information through ICTs, Chesbrough (2003) has introduced the
concept of Open Innovation (OI). OI captures all methods of ideas generation and sharing, but also
the implementation of these ideas into the organization. This can be achieved through for example
inter-organizational collaborations, licensing agreements, and crowd-sourcing (Bogers et al., 2017).
One of the key elements of OI is employees’ overall engagement in the process. According to Flocco
et al. (2022), this is due to a combination of two main drivers:

1. It is almost impossible to possess all of the knowledge that is required to innovate in
the current state of organizations. Products and processes have become so complex that
one single individual is unable to innovate on his own, thus requiring knowledge and idea
sharing as a means of creating innovation within an organization (Høyrup, 2010).

2. Employees increasingly expect their potential to be used within the organization as
best as possible (Felstead et al., 2018). Kesting and Ulhøi (2010) have described human
talent as an essential element in organizations, as it is a competition between organizations
to constantly attract the best employees with the most valuable talents.

Applications of technology-Assisted EDI
ICT tools can be of great influence on the level of activity of employees regarding innovation. Accord-
ing to Watanabe et al. (2015), who conducted a case study of implementing a communication sup-
port system in the health services field, acknowledged that implementing such a system improves
EDI in the workplace. This is supported by the research of Laviolette et al. (2016) and Soderquist
et al. (2016), which identified that technology can enhance OI via employment engagement. This
effect was particularly seen in companies related to the ICT sector. One example of enhancing em-
ployee engagement is via dogfooding (DF). This entails that the company makes sure that when it
comes to certain ICT-related products which are output-related, employees are forced to work with
them through their normal work activities. This way, employees are forced to solve problems in the
functioning of these kinds of products, so that the product becomes more efficient and operational
(Soderquist et al., 2016). Besides DF, there are other known methods of implementing EDI within
an organization. Tirabeni and Soderquist (2018) have identified three frequently used methods:
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• Time Allocation: a certain amount of time is given to an employee to come up with new ideas
and try to work these out. Often the time allocation is a fixed number of hours a week. These
hours are not meant to spend on every-day-work processes, but only on creating something
novel.

• Internal Digital Platform: these platforms are used to share ideas internally. It is meant
to be a collaborative process, often aimed to improve internal ways of working (Bäckström
& Bengtsson, 2019). Additionally, the internal digital platform is used to uncover hidden
ideas within the company. Therefore it is essential that every employee can contribute to the
platform with their input.

• Hackathons: an internal competition which lasts between 24 to 48 hours. The purpose of
a hackathon is to work on an idea, a prototype, a product, or a solution and solely focus on
this specific topic. Often the item is thoroughly tested and experimented on in these 24 to 48
hours.

By now we know that technology-assisted EDI has brought many innovative ideas to big tech com-
panies like Meta, Amazon, Google, Apple and Microsoft (Tirabeni and Soderquist, 2018; Soderquist
et al., 2016; Bäckström and Bengtsson, 2019). It is one of the reasons why these companies have
gained such a competitive advantage.

Technology-assisted innovation in the technology service sector and construction engineering
The applications of technology-assisted EDI mentioned above are mainly based on product innova-
tions. According to some, a significant difference exists between product innovation and service
innovation (Edvardsson & Olsson, 1996). This is mainly due to the fact that product innovations
are tangible (you can see changes happening to the product and thus measure it more easily) and
intangible service innovations (change is not visualized). This principle is opposed by Lusch and
Nambisan (2015), who claim that technology service innovation should not be seen differently from
product innovation. This is mainly due to the service-dominant (S-D) logic, arguing that the value in
service innovation is the “comparative appreciation of reciprocal skills or services that are exchanged
to obtain utility" (Vargo and Lusch, 2004, p.7). Basically, the theory claims that the value of ser-
vice innovation is found in every instance and that the growth of skills and knowledge is already a
visible innovation. An observed difference in the technology service sector compared to sectors in
technology such as manufacturing, is that the network is constructed differently. In the service sec-
tor, there is a more ‘actor-to-actor’ kind of network instead of a more producer-consumer-oriented
relation. That means that there is less of an innovation push in the technology service sector, but
rather a more dynamic way of innovating (Lusch & Nambisan, 2015). The service sector accounts
for two-thirds of all jobs in OECD countries, of which a large extent is in the technology service
sector, making it vital to sustain innovation in this sector (Van Laar et al., 2017).

However, the specific sector of construction engineering shows signs of stagnating innovation
(Oesterreich & Teuteberg, 2016). A possible explanation for this is that the sector shows low levels
of digital technology adoption (Hampson et al., 2014; Oesterreich and Teuteberg, 2016). According
to Mannino et al. (2021), the same applies to the whole sector of Architecture, Engineering and
Construction and Operations (AECO) sector. Oesterreich and Teuteberg (2016) argue that the sector
is different from the sectors where digitally-driven innovation does succeed, based on three factors:
(1) the value chain of the construction sector is highly dependent on tight collaborations with
customers, subcontractors, and other stakeholders. For the construction process to be managed
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properly higher levels of specialized knowledge are required, as construction projects are complex
and site-based. (2) Additionally, the construction sector consists of many small and medium-sized
enterprises (SMEs) that have limited capabilities for investing in new technologies. (3) Lastly, so
far, the lack of innovation and technological progress in the sector has gone hand in hand with low
investments in R&D.

2.2.2. Challenges faced within digitally-driven EDI
Although EDI has brought some considerable benefits to some organizations, it has become clear
from the literature that EDI also has some limitations, as it is still not the standard. Within the
boundaries of OI, EDI can have clear benefits as knowledge is easily transferred, being translated
to the complete exploration and exploitation of ideas. EDI inherently assumes that employees in
the company have or can create ideas that can be beneficial for the organization. The influential
role of the ‘ordinary employee’ is clear, but that does not mean that the importance of leadership
should be forgotten. Successful EDI uses the full potential of both employees and leaders within
organizations (Amundsen et al., 2014). Although this may sound like something that can be aligned
easily, there are some limitations to EDI as a whole, thus restricting EDI in some instances:

• Lack of knowledge and skills: the premise of EDI is that involving the ordinary employee in
the decision-making processes of the organization will automatically contribute to more inno-
vativeness. This is not always the case, as employees need to contain a minimum amount of
knowledge about the topic and contain the required skills for idea generation and implemen-
tation (Kesting and Ulhøi, 2010; Amundsen et al., 2014). According to Bjornali and Støren
(2012), innovative behavior among higher-educated professionals is an important factor in
defining their innovative activity. The paper concluded that "The probability of being innovative
is nearly 10 percent higher among graduates with higher levels of professional and creative com-
petencies compared to those with lower levels." (Bjornali and Støren, 2012, p.414). The paper
suggests that having these competencies is most effective in the fields of Science, Engineering,
and Agriculture and veterinary, with the latter being the most affected. This automatically
means that innovative behaviour by different types of employees may differ.

• Lack of resources: although an organization might be willing to increase its EDI initiatives,
it could lack time and resources to facilitate it (Kesting & Ulhøi, 2010). This could lead to
the employees feeling unsupported in their ideas, resulting in the failure of EDI initiatives.
Especially reflecting on the availability of ICT tools, this could be an issue. If, for example, an
organization is not able to provide sufficient ICT related products through which idea sharing
can be facilitated, this could lead to EDI initiatives failing.

• Lack of organizational support: reflecting back on leadership practices in EDI, it is required
that the organization offers organizational climate in which employees feel free to give and
develop their ideas (Amundsen et al., 2014). Multiple limitations could exist in the organiza-
tional climate. Firstly, employees should have the possibility to cross over ideas and discuss
with others, and not be restricted by their day-to-day work activities. Secondly, hierarchi-
cal structures should be minimized in order to promote communication between ‘top-level’
management and ‘lower-level’ employees. A hierarchical structure promotes top-down initia-
tives and decreases bottom-up EDI initiatives (Kesting & Ulhøi, 2010). Besides, a hierarchical
structure is often increasing resistance to change (Amundsen et al., 2014). Lastly, the fear of
failure should be minimized. If employees are ‘punished’, for example by public shaming, EDI
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initiatives might fail. Therefore employees should be able to embrace the willingness to accept
failure, supported by the organizational climate (Amundsen et al., 2014).

• Lack of general acceptance: the perceived usefulness, perceived ease of use, and user ac-
ceptance of information technologies are not always present in organizations. They define the
overall willingness to work with (new) information technologies (Davis, 1989). As discussed
in subsection 2.2.1, the implementation of ICT tools in an organization can improve the num-
ber of EDI initiatives and its overall innovativeness. Thus, by implementing these tools, the
general competitiveness of the company can be increased. According to Taherdoost (2018),
individual factors, such as self-efficacy and motivation are important factors in defining the
overall acceptance of information technologies and willingness to work with these kinds of
tools. For both self-efficacy and motivation, it’s the case that the higher the presence of the
factor, the higher the acceptance of the information technology and the willingness to work
with it.

2.2.3. Managing digitally-driven EDI
In order to cope with the challenges mentioned in subsection 2.2.2, EDI should be managed properly.
Kesting and Ulhøi (2010) argue that it is the goal to facilitate management support for EDI, instead
of managing innovation from a top-down structure. Human Resource Management (HRM) is an
important factor in facilitating this support. According to Cooke and Saini (2010), it is important to
make sure that strategic management is aligned with the management of human resources. This
way, the designed OCI can be supported via HRM to stimulate IWB in the organization. In essence,
it is important that these are aligned, so that innovation in the organization is optimized.

HRM practices
It has become more evident that HRM practices can have a determining factor in defining the
levels of EDI in an organization (Renkema et al., 2021). Influences of HRM practices can enhance
organizational learning, the innovative climate or culture, and human capital. Through this, HRM
does not only relate positively to the innovative performance of the organization itself but also to the
innovative behavior of individual employees. For long it was thought that organizational-oriented
top-down practices, such as training, were best suited to increase the overall innovativeness of an
organization. Nowadays this concept is challenged, as factors like job complexity and autonomy
influencing the levels of bottom-up innovative practices have gained more attention (Li et al., 2017).

Person-organization fit
Within managing EDI in an organization, the person-organization (PO) fit is important. This indi-
cates how well a person is fitting in an organization and therefore feels “at home” (Saether, 2019).
Not only does it influence the employee’s emotional state of being, it again influences the level of
IWB of the employee. Therefore it is important to make sure that the PO fit is as high as possible.
This PO fit is not merely something that is present or not when a new employee joins the company.
The PO fit can also be influenced. One of the options for aligning the employee with the organi-
zation is through team-building sessions. This can increase the feeling of ‘togetherness’, which is
also part of the organizational climate as mentioned in subsection 2.1.1. Except for team-building,
training could also be offered to the management and leader positions in the organization, making
sure that they know how to align the organizational climate with the employee by supporting cre-
ative thinking (Saether, 2019). Aside, recruiting new employees is in the end preferred to be in line
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with the overall organizational strategy so that IWB is optimized if the employee is put in the right
organizational climate. For the digitally-driven organization more specifically, it is also important
that the employee is able to operate with ICTs in its daily operations. With the current literature, we
can set up a structure of how EDI can be managed in a digitally-driven organization. The structure
based on current literature can be seen in Figure 1.

Figure 1: Managing EDI in a digitally-driven organization

Concluded from the figure, we can see multiple dependencies occurring in managing EDI in
an organization. Reflecting back on the challenges to digitally-driven EDI mentioned in subsec-
tion 2.2.2, the first thing that should be properly defined is strategic management. As mentioned
by Kesting and Ulhøi (2010), the goal is eventually to support EDI practices within the organiza-
tion. In order to do so, the OCI should be designed to support the employee/individual in order
to facilitate IWB and eventually innovative output. An important factor in this is creating the PO
fit, as argued by Saether (2019). This fit makes sure that the employee is aligned with the orga-
nization, boosting mainly the self-efficacy and motivation required for IWB. This alignment is the
main responsibility of HRM and can be influenced by recruiting the right individuals. It is therefore
important that strategic management takes care of the alignment of HRM and the OCI, so that the
right people are recruited for the organization (Cooke & Saini, 2010). For a role in a digitally-driven
organization specifically, there should be a general willingness to work with ICT applications. Fi-
nally, HRM is responsible for making sure that the availability of resources is sufficient to stimulate
the IWB of employees.
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2.3. Outlines of the Research
2.3.1. Identification of the Research Gap
EDI is a relatively new concept, and literature is still limited. Although, there are examples of
successfully-implemented EDI initiatives. Companies like Apple, Amazon, Meta, and Google have
shown that there are possible applications of improvements through EDI initiatives to enhance
their output through OI (Tirabeni & Soderquist, 2018). As mentioned in subsection 2.2.1, some
examples are the ‘Hackathons’, ‘Time Allocation’, ‘Internal Digital Platform’, and ‘Dogfooding’. Some
examples of EDI initiatives in other sectors also exist. Such an example has been quantitatively
tested by Velu (2022). In this research, the mediating effect of ICT tools on innovative behavior
to enhance innovative action was tested. This study was done in universities, where it was shown
that some traits of innovative behavior are significantly impacted by the implementation of ICT tools,
subsequently enhancing innovative action. According to the literature, more than just one factor
is influencing EDI initiatives in organizations. Factors like organizational culture and climate are
covered in some papers but in limited cases in relation to ICT tools. In most cases, the innovations
that spring from these EDI practices are product innovations.

In the literature, less emphasis is laid upon business-to-business related innovations, which
frequently occur in the technology service sector. Reflecting back on the technology-assisted EDI in
the technology service sector mentioned in subsection 2.2.1, there is still discussion on how service
innovation should be interpreted (Lusch & Nambisan, 2015). However, it is clear that innovation
in the technology services sector is required to sustain it. As previously discussed, the sector
of construction engineering has seen stagnation in its innovativeness. It is therefore necessary
that a way is found through which innovation in this sector can be stimulated. As discussed
in subsection 2.2.1, the lack of innovation in this field might have a relationship with the slow
adoption of ICT in its innovation processes. It is also discussed that R&D expenses in this field
are low, going hand in hand with the low levels of innovation (Oesterreich & Teuteberg, 2016).
Although it, therefore, seems likely to see whether R&D can be increased in order to increase
innovation in the sector, it is also known that this can bring additional financial risks and can
even lead to an ‘all-or-nothing’ strategy (Sirilli & Evangelista, 1998). It is therefore recommended
to also look at alternatives, like the implementation of EDI practices in relation to ICT in order to
stimulate innovation in construction engineering firms. Successful implementation of EDI within
the construction engineering sector might additionally remove one of the barriers mentioned by
Oesterreich and Teuteberg (2016), as it can (partially) replace required R&D practices.

2.3.2. Research Objective
Research in this master thesis mostly focuses on the less extensively researched link between the
combination of an OCI and the implementation of ICT tools in order to enhance IWB in construction
engineering. In the research, the concept of ICT is tested as the link from which IWB in the context
of EDI is enhanced. The research objective, as proposed, will be the following: identify if EDI is
enhanced by the implementation of ICT tools within the construction engineering field and make
recommendations based on the research, which are generalized for engineering firms.
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2.3.3. Research Question
The research question related to the research objective is: “Does the use of ICT tools enhance
employee-driven innovation in the field of construction engineering?”

Sub-research Questions
To fully understand and answer the main research question, it is important to split up the question
into additional sub-research questions:

1. Does the use of ICT tools encourage IWB in the domain of ICT-based tools?

Although it seems logical, it is not necessarily clear what the driving factor of an individual
should be in order to increase his or her use of ICT-based tools. As discussed in subsec-
tion 2.2.2, there should be a general acceptance, perceived ease of use, and perceived use-
fulness of ICT to use these tools within the organization. That goes for both the organization
itself and the individual employee within the organization. One known premise is that there
should be a general willingness to work with these tools. Answering the question might give
insight in the fact whether the increased use of ICT tools leads to more IWB in this domain.

2. Does the implementation of ICT tools enhance IWB?

As described in subsection 2.2.1, ICT in organizations can have a big impact on the activity
of employees regarding innovation. It is therefore interesting to see whether implementing
ICT tools enhance IWB in general. In this research specifically, the sub-research questions
are meant to be answered in the context of construction engineering. Answering the ques-
tion may lead to an overall recommendation to engineering companies on how to manage ICT
implementation in their organization.

3. Does the organizational climate affect IWB?

As mentioned in subsection 2.1.1, organizational climate can be an important factor in pro-
moting IWB in an organization. When an organizational climate is managed properly, this can
be referred to as the organizational climate for innovation (OCI). In subsection 2.2.3 it is men-
tioned that if there is a PO fit between the employee and the OCI, IWB can be optimized. This
can in turn lead to competitive advantages for the organization in its domain, as innovative
output is likely to increase.

4. What is the role of an OCI on IWB in the domain of ICT-based tools?

Concluding from the literature, both an OCI and the implementation of ICT tools in an organi-
zation have a positive effect on overall IWB. Since it is assumed that these will hold a positive
relation to IWB, it is automatically interesting to answer the question of what the role of an
OCI on IWB is.

2.3.4. Research Model
Based on the research gap, a possibility for more in-depth research has occurred. This in combi-
nation with the research objective and related research questions has formed the research model,
which acts as a basis for the research in this master thesis. The research model can be seen in
Figure 2.
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Figure 2: Conceptual research Model

2.3.5. Hypotheses
Based on the research question mentioned in subsection 2.3.3, the sub-research questions men-
tioned in subsection 2.3.3, and the research model drawn in Figure 2, several hypotheses can be
formed. The hypotheses and their relation to the research model are shown in Figure 2 by indicating
them with H1 to H4. The hypotheses formed, are:

• H1a: A positive attitude towards ICT and the willingness to work with ICT-based tools
of individuals increase the overall use of ICT-based tools in an organization.

As discussed by Van Laar et al. (2017), the implementation of ICT-based tools can lead to
significant benefits for an organization. One of those benefits is that implementing these tools
is that it forces the organization to operate in a more digital work environment, making sure
that the organization is more competitive when fast digital transformation occurs (Amorim et
al., 2018). In subsection 2.2.2 it is argued that for the ICT-based tools to be used, it is required
that there is a general acceptance towards ICT and willingness to work with ICT-based tools.
This is the case for both the organization and the employees themselves. This hypothesis
purely focuses on the attitude of the employee, not the organization. However, it is expected
that if there is a general willingness to work with ICT tools and perhaps innovate through these
tools, the organization is willing to facilitate the resources required for this (Kesting & Ulhøi,
2010). Davis (1989) quantitively tested whether an overall willingness to work with ICT-based
tools increased the overall use of ICT. They found that a significant increase occurred when
the attitude towards ICT was positive, therefore acting as a foundation for this hypothesis.

• H1b: If the overall use of ICT-based tools in an organization increases, then this will
lead to an overall increased IWB of the employee.

Following from subsection 2.2.1, The use of ICT in organizations can lead to an increase in
the innovative behavior of employees. This is in terms of idea generation, idea promotion, and
idea realization/implementation. It, therefore, seems like an increased use of ICT leads to
an increase in IWB. This concept is mainly built on the idea that increased use of ICT-based
tools leads to more ideas and knowledge being transferred (Gressgård et al., 2014; Kesting and
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Ulhøi, 2010). In an article by Velu (2022), a similar hypothesis was tested to be significant for
students’ employability, mostly in universities. It was seen that if the students communicate
more via these ICT platforms or channels, employability increased. This hypothesis is therefore
also used as a guideline for this hypothesis, but does not consider limitations to the availability
of these tools. Even though, it is expected that increasing use leads to an overall increased
IWB. Subsequently, this hypothesis indicates the partial mediation of the relationship of the
individual attitude towards ICT on IWB. It is expected that IWB will be partially increased by
employees actually using the ICT-based tools as they are more willing to do so.

• H2: A positive individual attitude towards ICT-based tools has a direct positive relation
to the level of innovative work behavior of the employee.

In order for an individual to use ICT, he or she should have some degree of willingness to work
with it (Davis, 1989). The ICT acceptance, perceived usefulness, and perceived ease of use are
at the foundation of this willingness to work with ICT-based tools. It is expected that certain
factors are influencing this willingness, which are also present in IWB. The prerequisite of
IWB is that the individual should contain certain innovative skills relating to the individual’s
explorative, exploitative, and ambidextrous nature (Soderquist et al., 2016). Especially skills
relating to the individual being explorative are expected to be pulling the individual towards
using ICT-based applications more often. The same applies to individual innovative factors
such as self-efficacy and motivation (Taherdoost, 2018). These factors might have a positive
influence on both the overall willingness to work with ICT-based tools and IWB, as the higher
these factors are, the more eager the individual probably is. Therefore, it is expected that
except for a mediating effect of ICT usage, there is also a direct effect present between the two
factors.

• H3: The relationship between the use of ICT tools and IWB is positively moderated by
a supportive OCI.

It is assumed that both the use of ICT tools and the ‘right’ organizational climate lead to
increased IWB. The concept of being ‘right’ is rather vague and depends largely on the PO
fit (Saether, 2019), indicating how well an employee aligns with the organizational climate.
Hunter et al. (2007) identified 14 dimensions that the organizational climate can have in or-
der to stimulate employees in their innovative behavior. It is assumed that if an organization
succeeds in designing such an OCI, innovative behavior is automatically stimulated. However,
it does not directly indicate the relation between stimulating IWB through ICT-based tools.
Research by Leidner and Kayworth (2006) has indicated that the organizational climate is an
influential factor in creating innovation through ICT applications. The organizational climate
is able to steer an employee in his or her way of working, thus influencing the innovativeness
of the employee through working with ICT-based tools. It can therefore be seen as a founda-
tion to further research this hypothesis, and whether it applies to the field of construction
engineering.

• H4: A supportive OCI is positively associated with the IWB of employees within the
organization.

As mentioned in subsection 2.1.1, IWB is influenced by the organizational climate within an or-
ganization. Based on the factors mentioned, it seems that a perceived ‘positive’ organizational
climate in which innovation is stimulated, also leads to an increase in IWB. In the article of
Shanker et al. (2017), such a hypothesis was tested. In this research specifically, Malaysian
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companies were tested on their OCI and relation to organizational performance. The relation-
ship seemed to be positive and significant. It is therefore expected that this is also the case
for the construction engineering sector and any other sector. For these reasons, the direct
influence of OCI on IWB is tested.



3
Research Methodology

In section 2.3, a structure is set in place for the research of this master thesis, mainly based on
the research model in Figure 2 and the hypotheses mentioned in subsection 2.3.5. In the research
methodology, quantitive research is described. The goal is to analyze whether the elements in the
research model are related to each other, and if so, in what direction and to what extent. In the
study, the focus is on the traits of individual engineers, and test their innovative behavior and
action based on the use of ICT tools in a set organizational climate. Therefore, based on the book
of Bougie and Sekaran (2019), the relations in the model are tested with a quantitative analysis,
showing relations between the different variables.

3.1. Population and Sampling
3.1.1. Population
The targeted population for this research is all employees in the AECO sector, with an emphasis on
organizations in the field of construction engineering. The organizations in which the employees
work should either operate their daily business digitally, either fully or partly or have intentions
to digitalize their work processes. As discussed in subsection 2.2.1, the service sector, and thus
the AECO sector, is highly represented in the OECD countries, through which the research may
be more applicable for organizations operating in these countries. However, this does not exclude
employees in organizations in the AECO sector in other parts of the world.

3.1.2. Research Sample
For the research, a survey is set out to test the hypotheses in the research model. The survey has
been distributed in a large-sized engineering & consultancy firm, operating in multiple countries in
Europe and Asia. The company is active in several construction-based industries, such as energy,
chemicals, and pharmaceuticals. The core business is located in the Netherlands and Belgium,
where the survey has been distributed. For the distribution of the survey, an internal distribution
channel has been used so that all recipients received the link to the survey personally. The employ-
ees in the sample were collected through communication with the HR department of the company.
Employees were differentiated based on a total of three categories:

19
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1. Job role: As described in the research objective of subsection 2.3.2, the goal of the study is to
identify if EDI is enhanced by the use of ICT tools within the field of construction engineering.
For the job role, it was therefore necessary to distinguish the split between employees whose
core business is to be involved in the engineering of the organization, or whether it is mainly
focused on organizational practices. As the aim is to specifically focus on employees who
include engineering in their daily operations. Consultants are also included in the study after
discussing with HR, as consultants in the organization often have tight connections to the
engineers and are heavily involved in projects run in the organization. For example, employees
in the HR and finance departments are excluded for these reasons. Upper management levels
are also excluded, as studying EDI is mainly about a bottom-up structure as described by
Kesting and Ulhøi (2010), and should therefore be focused on the ‘ordinary employee’.

2. Area of operation: As explained in section 3.1, the core of the organization is taking place
in The Netherlands and Belgium. The Netherlands is split up into three regions: West, North-
East, and South-East. Consultancy is seen as a separate entity and therefore brought up in
the sample as a separate area of operation.

3. Discipline: The disciplines included in the sample are all disciplines related to engineering
activities, as has been explained for the job role.

In total, the survey was sent out to a total of 735 employees within the organization. The ini-
tial sample consisted of 253 participants. Eventually, due to missing values and employees not
completely finishing the survey, 88 of the responses had to be left out. Therefore the final sample
consisted of a total of 165 finished surveys (have answered the last question of the survey). This
results in a response rate of 22.4%. The distribution of participants in job role, area of operation,
and discipline is shown in Table 1, Table 2, and Table 3. In Table 4 and Table 5, the distribution in
gender and age group can be found.

Table 1: Response distribution based on job role

Job role Recipients Respondents % of total Response rate
BIM Coordinator 5 1 0.6 20.0
Buyer 11 4 2.5 36.4
Construction Manager 14 1 0.6 7.1
Construction Supervisor 26 2 1.2 7.7
Consultant 78 19 11.7 24.4
Discipline Engineer 374 63 38.7 16.8
Estimator 5 1 0.6 20.0
Expeditor 3 0 0.0 0.0
Intern 13 0 0.0 0.0
Lead Engineer 94 45 27.6 47.9
Project Control Engineer 20 4 2.5 20.0
Project Document Controller 16 4 2.5 25.0
Project Manager 76 19 11.7 25.0
Total 735 163 100.0 22.2
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Table 2: Response distribution based on area of operation

Area of operation Recipients Respondents % of total Response rate

West region (Netherlands) 267 71 43.0 26.6
North-East region (Netherlands) 188 34 20.6 18.1
South-East region (Netherlands) 141 31 18.8 22.0
Belgium 57 8 4.8 14.0
Consultancy 82 21 12.7 25.6
Total 735 165 100.0 22.4

Table 3: Response distribution based on discipline

Discipline Recipients Respondents % of total Response rate

Architectural 40 5 3.1 12.5
BIM Management 7 0 0.0 0.0
Building Services 27 10 6.1 37.0
Civil and Structural 53 14 8.6 26.4
Construction Management 40 3 1.8 7.5
Electrical 54 16 9.8 29.6
Energy 9 3 1.8 33.3
Environment 25 4 2.5 16.0
Estimating & Cost Control 14 3 1.8 21.4
Infrastructure 4 0 0.0 0.0
Instrumentation & Process Control 49 6 3.7 12.2
Maintenance 4 0 0.0 0.0
Mechanical 118 21 12.9 17.8
Pipelines 43 10 6.1 23.3
Process 78 28 17.2 35.9
Procurement 16 7 4.3 43.8
Project Management 79 21 12.9 26.6
Safety 52 9 5.5 17.3
Scheduling 4 1 0.6 25.0
Technical Administration 19 2 1.2 10.5
Total 735 163 100.0 22.2

Table 4: Response distribution based on gender

Gender Respondents % of total

Male 134 81.2
Female 28 17.0
Non-binary / third gender 2 1.2
Prefer not to say 1 0.6
Total 165 100.0

3.2. Measures
Based on the five hypotheses mentioned in subsection 2.3.5, measures are developed in order to
properly define whether the hypotheses are true.

Individual attitude towards ICT
As discussed in subsection 2.2.2, the overall perception of ICT of an individual and willingness to
use ICT-based tools largely define the overall acceptance of ICT of that specific individual (Davis,
1989). Taherdoost (2018) argue that individual factors such as self-efficacy and motivation also play
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Table 5: Response distribution based on age group

Age group Respondents % of total

18-24 7 4.6
25-34 52 34.0
35-44 39 25.5
45-54 20 13.1
55 and above 35 22.9
Total 153 100.0

a big part in the overall acceptance of ICT. The article of Agarwal and Prasad (1998) captures these
concepts as ‘perceptions about new IT’ and combines them with the individuals’ intentions to use
new IT applications. Since the research model in Figure 2 shows a direct relationship with the use
of ICT tools, this link is also present in this study. The variable used in the study is called ‘Personal
Innovativeness in the Domain of IT’ and was shown to be significant for the study (Agarwal & Prasad,
1998). The measure for the variable was originally set up by Goldsmith (1986). It includes a total
of four items being rated on a five-point Likert scale, ranging from ‘Strongly Disagree’ to ‘Strongly
Agree’.

Use of ICT-based tools
In the research model, the use of ICT-based tools acts as a mediating variable for H1 and H2. In
a study of the effects of ICT usage on individual IWB in multinationals in Malaysia’s electrical and
electronic sector, ICT usage for employees was measured by a 4-item scale (Ibrahim et al., 2020).
This scale is adopted from Lin (2007), specifically measuring the degree of employees’ ICT usability
and capability towards knowledge sharing. Again, items in the scale can be answered through the
five-point Likert scale, ranging from ‘Strongly Disagree’ to ‘Strongly Disagree.

Organizational Climate for Innovation
The OCI can be experienced as a relatively intangible term, thus automatically making it harder
to measure the concept. In subsection 2.1.1, the 14 general taxonomy dimensions are mentioned
(Hunter et al., 2007). Because of the large number of dimensions, this could give a clear view of how
well the organization in this case study performs regarding its OCI. However, due to the number
of items, the survey would be extended significantly, possibly reducing the number of responses
to the survey. For that reason, a more general measure for OCI was used. The study of Scott and
Bruce (1994) describes OCI as a combination of two subscales: (1) support for creativity and (2)
tolerance of differences. These subscales are rather broad and can be interpreted as overlapping
factors when comparing them to the 14 dimensions mentioned by Hunter et al. (2007). From the
items mentioned in the study, only the items that turned out to be significant are used in this
research. As with the items measuring personal innovativeness in the domain of IT, the items of
OCI are also rated on the five-point Likert scale, ranging from ‘Strongly Disagree’ to ‘Strongly Agree’.

Innovative Work Behavior
IWB is considered to be the dependent variable in the study, relating to both H2 and H4 as men-
tioned in subsection 2.3.5. In the study of Ibrahim et al. (2020), ICT usage was used as a variable
influencing individual IWB. The scale of individual IWB is measured by three subscales, adopted
from Janssen (2000): (1) idea generation, (2) idea promotion, and (3) idea realization. The items
are answered based on the question: “With what frequency do you engage in the behaviors listed
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below?”. Each of the items in the scale is answered by a five-point Likert-scale, with options being
(1) ‘Never’, (2) ‘Almost Never’, (3) ‘Sometimes’, (4) ‘Often’, and (5) ‘Very Often’. All above-mentioned
measures of the variables, and included items are shown in Table 6.

Apart from the above-mentioned variables, control variables are added to the research. In this
research, the variables (1) Job role, (2) Area of operation, (3) discipline, (4) Gender, and (5) Age are
included, as these are mentioned in subsection 3.1.2. Age is measured as a continuous variable,
indicated by the number of years. In the research, (6) job hierarchy was also added as a control
variable. Job hierarchy is estimated by a division of the employees’ absolute level through the total
levels of the hierarchy of the organization (Dries et al., 2009; Guan et al., 2013).

3.3. Research Procedure
3.3.1. Survey Outlines
The survey required for the quantitative research was designed in Qualtrics. The survey started
with an ‘Informed Consent’ form, informing the participant of all risks associated with the research
and giving a short description of risk mitigation and the overall purpose and length of the survey.
By pressing on ‘next’, the participant agreed with the possible risks and officially started the survey.

The first block consisted of personal questions regarding gender and age. This was followed up
by work-related questions asking for the area of operation, the discipline, and the job role. After
that, the participant was asked to give an indication of the hierarchy through a combination of two
questions, as mentioned in section 3.2. The items for measuring the IWB followed thereafter. Here,
the participant was asked the question: “With what frequency do you engage in the behaviors listed
below?”. The next block of items was about the OCI. The participants were asked to indicate to what
extent they thought the statements were applicable to the organization. In one of the items, the
concept of ‘rock the boat’ was explained by adding the text: “read: say or do something to disturb an
existing situation and upset people”. This was to make sure no confusion about the concept could
occur. The last page included the items for the measures of ‘ICT usage’ and ‘Individual attitude
towards ICT’. An introductory text for ICT usage was used to explain the concept of ICT and what
tools are included in this category:

“Work processes in an organization sometimes involve the use of Information and Communications
Technology (ICT). ICT is defined as a diverse set of technological tools and resources used to transmit,
store, create, share, or exchange information. For example, tools like (company-related tools) can be
seen as ICT-related tools. Please indicate to what extent you agree to the following statements for
your organization:”

The survey ended with the note: “We thank you for your time spent taking this survey. Your
response has been recorded”. The complete survey, as shown to the participants, can be found in
Appendix A.

3.3.2. Survey Distribution
The survey was distributed to all 735 recipients mentioned in subsection 3.1.2. They were provided
an URL link to the survey via an organization-internal email on Monday afternoon. In the email,
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it was already indicated that filling in the survey only would take about 5 to 10 minutes and
that traceability is minimized to protect personal information. The email also indicated that the
participants had two work weeks to finish filling in the survey, assuming that some were on leave
in the first week, after which the collection of data was closed (Friday evening). The initial email
was followed up by a reminder email on the Wednesday before data collection was closed.

3.3.3. Ethics Approval
The data collection method in this study has been formally reviewed and approved by the Human
Research and Ethics Committee (HREC) of the Technical University of Delft.
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Table 6: Measures of variables included in the research
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4
Results

In this chapter, the results of the quantitative analysis are presented. The analysis has been con-
ducted through the use of SPSS, a data analysis software package provided by the Technical Uni-
versity of Delft. Initially, the descriptive statistics of the participants have been given. After that,
all four hypotheses mentioned in subsection 2.3.5 have been tested. From the collected data gath-
ered through the survey, response data is filtered. As mentioned in subsection 3.1.2, 165 finished
surveys were collected. However, data fields were left open in some cases, thus not providing a com-
plete response. After filtering, a total of 160 (N=160) ‘valid’ responses were left. First, job hierarchy
was calculated, and the six reverse-coded items mentioned in Table 6 regarding Individual Attitude
towards ICT (IATICT) and OCI were added as variables to the research sample.

Reliability testing
Before running any analyses, all items collected and used in the research were tested for reliability
based on the calculation of Cronbach’s Alpha (Cronbach, 1951). For correct analysis, all scales
were analyzed separately. All scales seemed to be reliable, with the lowest Cronbach’s Alpha of
0.729 for the Usage of ICT-based tools (ICTU), which is above the minimum required score of 0.7
(Cronbach, 1951). The outputs related to the reliability testing can be found in Appendix B. After
testing the reliability, the items measured were combined into the overarching scales and subscales,
as they are shown in Table 6.

4.1. Descriptive Statistics
Mean comparisons were performed in order to create the descriptive statistics of the control vari-
ables of Area of operation, Discipline, Job role and Gender, as shown in Appendix B. In total, data
from employees in 11 different job roles was collected. Most participants were working in the job
roles of Consultant (12.8%), Discipline Engineer (38.5%), Lead Engineer (27.0%), and Project Man-
ager (10.8%) as shown in Figure B.7. Figure B.5 shows in which areas the employees are operating,
of which the West region of the Netherlands is most represented (42.0%). Most participants are op-
erating within the disciplines of Civil and Structural (9.5%), Electrical (8.8%), Mechanical (12.8%),
Process (18.2%), and Project Management (12.2%), as presented in Figure B.6. The gender distri-
bution is shown in Figure B.8. The participant group is male-dominated, with a total of 82.0%.
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The group of females is relatively small with 16.0%.

Comparing the areas of operation in total, we see most areas scoring low on IWB (M=2.843,
SD=0.672) as compared to the other variables of IATICT (M=3.5146, SD=0.812), ICTU (M=3.544,
SD=3.544), and OCI (M=3.546, SD=0.685). For IWB, we can argue that the level is scored around
and just below average or ‘Sometimes’ in the survey. For the other variables, scores are between
‘Neither agree nor disagree’ and ‘Somewhat agree’, indicating a ‘better’ performance on these vari-
ables. When looking at regional differences, Belgium stands out the most. The mean age 54, as
compared to 41 for all regions. Simultaneously, Belgium scores considerably higher on IATICT
(M=3.813, SD=0.788), ICTU (M=3.6875, SD=0.85304), and IWB (M=3.4028, SD=0.58776), although
scoring lower on OCI (M=3.2875, SD=0.27742). However, it is important to mention that the scores
are only based on the number of 8 employees, whereas 21 is the smallest number in other areas.
Overall, large differences are not visible, and regional scores are comparable. A summary of the
statistics per area is given in Table 7.

Table 7: Statistics per area

Area of operation Age IAICT ICTU OCI IWB

West region (NL) Mean 38.54 3.588 3.592 3.597 2.833
Std. Dev. 12.886 0.781 0.765 0.749 0.632
N 63 68 68 68 68
% of Total N 42.0% 42.5% 42.5% 42.5% 42.5%

North-East region (NL) Mean 42.96 3.445 3.461 3.483 2.653
Std. Dev. 13.769 0.798 0.809 0.672 0.606
N 28 32 32 32 32
% of Total N 18.7% 20.0% 20.0% 20.0% 20.0%

South-East region (NL) Mean 40.77 3.548 3.629 3.610 2.817
Std. Dev. 13.025 0.840 0.774 0.724 0.778
N 31 31 31 31 31
% of Total N 20.7% 19.4% 19.4% 19.4% 19.4%

Belgium Mean 54.14 3.813 3.688 3.288 3.403
Std. Dev. 9.974 0.788 0.853 0.277 0.588
N 7 8 8 8 8
% of Total N 4.7% 5.0% 5.0% 5.0% 5.0%

Consultancy Mean 40.19 3.218 3.333 3.480 2.989
Std. Dev. 11.665 0.882 0.903 0.536 0.671
N 21 21 21 21 21
% of Total N 14.0% 13.1% 13.1% 13.1% 13.1%

Total Mean 40.79 3.515 3.544 3.546 2.843
Std. Dev. 13.090 0.812 0.795 0.685 0.672
N 150 160 160 160 160
% of Total N 100.0% 100.0% 100.0% 100.0% 100.0%

Subsequently, the disciplines are compared in Figure B.6 of Appendix B. The mean comparison
has been conducted for age, IATICT, and IWB. Both the variables ICTU and OCI are not considered,
as these variables are more aimed at company-wide (or regional) scoring. This becomes clear from
the questions mentioned in Appendix A, as these are specifically asked for ‘the organization’. Only
taking into account disciplines with a considerable amount of employees (N>5), there is a lot of
disparity in age between the disciplines. There are some disciplines with a relatively low average
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age like Electrical (M=36.08, SD=10.492) and Pipelines (M=34.25, SD=9.270), as compared to some
disciplines with a relatively high average age like Building Services (M=46.89, SD=8.937) and Pro-
curement (M=51.00, SD=16.155). However, there is no direct link visible between this observation
and the scores on IATICT and IWB. For IATICT we see high outliers in the disciplines of Electrical
(M=3.891, SD=0.780) and Mechanical (M=3.803, SD=0.705. Relatively low scoring are disciplines
such as Civil and Structural (M=3.286, SD=0.848) and Pipelines (M=3.250, SD=1.225). For IWB,
considering a considerable sample size (N>5), we see relatively high outliers in the disciplines of Pro-
curement (M=3.191, SD=0.669) and Safety (M=3.012, SD=0.802), compared to lower outliers in the
disciplines of Building Services (M=2.789, SD=0.829), Pipelines (M=2.667, SD=0.596), and Project
Management (M=2.720, SD=0.638). Table 8 shows the statistics of the most common disciplines
(N>5).

Table 8: Statistics per discipline (N>5)

Discipline Age IAICT IWB

Building Services Mean 46.89 3.350 2.789
Std. Dev. 8.937 0.530 0.829
N 9 10 10

Civil and Structural Mean 43.79 3.286 2.937
Std. Dev. 14.050 0.848 0.678
N 14 14 14

Electrical Mean 36.08 3.891 2.920
Std. Dev. 10.492 0.780 0.617
N 13 16 16

Mechanical Mean 38.11 3.803 2.877
Std. Dev. 11.813 0.705 0.772
N 19 19 19

Pipelines Mean 34.25 3.250 2.667
Std. Dev. 9.270 1.225 0.596
N 8 9 9

Process Mean 38.56 3.473 2.762
Std. Dev. 13.060 0.731 0.605
N 27 28 28

Procurement Mean 51.00 3.714 3.191
Std. Dev. 16.155 0.668 0.669
N 7 7 7

Project Management Mean 39.28 3.691 2.720
Std. Dev. 10.725 0.627 0.638
N 18 21 21

Safety Mean 41.11 3.389 3.012
Std. Dev. 15.752 0.885 0.802
N 9 9 9

Total Mean 40.85 3.524 2.843
Std. Dev. 13.104 0.804 0.664
N 148 158 158

Next, in Figure B.7, job roles are compared with the means of Age, Job hierarchy (Hierarchy),
IATICT, and IWB. Hierarchy is included as it is expected that certain job roles have a considerably
higher score on hierarchy, as most organizations have some degree of hierarchy present. First
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of, a clear distinction can be made between job roles based on age. Lead Engineers seem to be
representing a relatively high age group (M=45.57, SD=11.626), as compared to the average age of
the employees (M=40.89, SD=13.113). The job role with the youngest employee group is the role of
Discipline Engineer (M=35.72, SD=11.848). Looking at the Hierarchy, the level for Lead Engineers
is high as well (M=0.6166, SD=0.261), and again relatively low for Discipline Engineers (M=0.4995,
SD=0.293), as compared to the whole employee group (M=0.560, SD=0.294) and more average-
aged job roles such as consultancy (Age: M=40.26, SD=12.201; Hierarchy: M=0.5352, SD=0.308).
Therefore at first glance, it seems that there is a link present between the age of the employee and the
Job hierarchy of that same employee. For IATICT, the job role of Consultant has a relatively low score
(M=3.268, SD=0.900) as compared to higher scores among Lead Engineers (M=3.597, SD=0.907)
and Project Managers (M=3.6447, SD=0.642). Differences in IWB are clearer. The lower-scoring
job roles are Discipline Engineer (M=2.675, SD=0.685) and Project Manager (M=2.801, SD=0.608).
The higher-scoring job roles are Consultant (M=3.012, SD=0.700) and Lead Engineer (M=3.000,
SD=0.608). In Table 9 shows a summary of the statistics on all frequent (N>5) job roles.

Table 9: Statistics per job role (N>5)

Job role Age Hierarchy IAICT IWB

Consultant Mean 40.26 0.535 3.268 3.011
Std. Dev. 12.201 0.308 0.899 0.670
N 19 18 18 18

Discipline Engineer Mean 35.72 0.500 3.492 2.675
Std. Dev. 11.848 0.293 0.742 0.685
N 57 58 58 58

Lead Engineer Mean 45.57 0.617 3.597 3.000
Std. Dev. 11.626 0.261 0.907 0.608
N 40 39 44 44

Project Manager Mean 40.69 0.505 3.645 2.801
Std. Dev. 10.524 0.290 0.642 0.608
N 16 18 19 19

Total Mean 40.89 0.560 3.513 2.841
Std. Dev. 13.113 0.294 0.817 0.676
N 148 148 158 158

Lastly, scores in the mean comparison of the control variable Gender are shown in Figure B.8.
For gender, we look at Age, Hierarchy, IATICT, OCI, and IWB. Here, OCI is included as it can
be expected that the perspective of the organizational climate can be different for females and
males and subsequently might be more supportive or less supportive depending on gender (King
et al., 2009). On average, males in the organization are older (M=41.55, SD=12.974) than females
(M=38.23, SD=13.379). When it comes to job hierarchy, males (M=0.572, SD=0.286) score higher
than females (M=0.545, SD=0.343). Again, the possible link between age and job hierarchy is shown.
Subsequently, it can be seen that the standard deviations on the Job hierarchy are relatively high
compared to the mean, especially for females. This indicates a large variety in the job hierarchy
among both males and females, the last being the most varied group. Again for IATICT, scores for
males (M=3.551, SD=0.822) are higher than for females (M=3.324, SD=0.727). The opposite is true
for the perspective of OCI, where males (M=3.518, SD=0.716) considerably find the organizational
climate less supportive than females (M=3.709, SD=0.517). The same is the case when looking
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at IWB, where again males (M=2.814, SD=0.651) indicated lower scores than females (M=3.002,
SD=0.788). Table 10 shows a summary of the statistics based on gender.

Table 10: Statistics per gender (N>5)

Gender Age Hierarchy IAICT OCI IWB
Male Mean 41.55 0.572 3.551 3.518 2.814

Std. Dev. 12.974 0.286 0.822 0.716 0.651
N 121 123 130 130 130

Female Mean 38.23 0.545 3.324 3.709 3.002
Std. Dev. 13.379 0.343 0.727 0.517 0.788
N 26 24 27 27 27

Total Mean 40.79 0.561 3.515 3.546 2.843
Std. Dev. 13.090 0.295 0.812 0.685 0.672
N 150 150 160 160 160

4.2. Variable Testing
4.2.1. Multicollinearity and correlations
Variables in this study were checked for multicollinearity before running any other analyses. This
was done by estimating the variance inflation factor (VIF). The highest VIF value was estimated at
1.226, as presented in Figure C.1 in Appendix C, which is below the maximum threshold value of 5
(Hair et al., 1995). To get insight into how the variables relate to each other, a bivariate correlation
analysis is conducted. The output of the bivariate correlation analysis is found in Figure C.2. The
summary of the output of the analysis with all variables including means, standard deviation, and
correlations are shown in Table 11. From the table, it seems that there is a significant low-positive
correlation between the variables Age and Job hierarchy (R=0.411, p<0.001), meaning that the
higher the age, the higher the job hierarchy, as has also been indicated in section 4.1. Subsequently,
age seems to have a direct positive link to IWB as well (R=0.172, p0.035). Although, this correlation
is negligible, as R is a lot smaller than 0.30 (Duncan et al., 1990). For job hierarchy, a significant
correlation with IWB is shown (R=0.272, p<0.01). Now Pearson’s R is relatively close to the value of
0.30, making it harder to identify whether this correlation is negligible (Duncan et al., 1990). IATICT
also has a significant correlating effect with IWB (R=0.311, p<0.01). The variable of ICTU shows
two significant correlations, both with OCI (R=0.291, p<0.001) and IWB (R=0.171, p=0.030, with
the latter being relatively weak. Lastly, the variable OCI shows a significant but weak correlation
with IWB (R=0.210, p=0.08).

Table 11: Correlation Matrix

Variable Mean SD Age Hierarchy IATICT ICTU OCI IWB

Age 40.79 13.090 1 0.411** -0.109 0.043 -0.049 0.172*
Job hierarchy 0.561 0.295 1 0.000 0.012 0.013 0.272**
IATICT 3.515 0.812 1 0.096 0.043 0.311**
ICTU 3.544 0.795 1 0.291** 0.171*
OCI 3.546 0.685 1 0.210**
IWB 2.843 0.672 1
**p<0.01
*p<0.05
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4.2.2. Hypotheses Testing
To test the hypotheses, multiple regression analyses are used. The analyses use multiple Two-way
repeated measures, following the framework proposed by Hayes (Hayes, 2013; Bolin, 2014). To run
the analysis in SPSS, the ‘PROCESS v4.2 by Hayes extension’ is used, as offered by the University
of Calgary. For the hypotheses H1a, H1b, H2 and H3, process model 14 is used (Bolin, 2014). The
principle of the model is indicated in Figure 3. H4 is separately analyzed as a direct effect of OCI
on IWB.

Figure 3: Hayes’ process model 14

Source: Bolin, 2014

Effect of Individual Attitude towards ICT on the usage of ICT
Hypothesis 1a argues that within the partial mediation of ICTU, an effect is present in which a
positive attitude towards ICT increases the overall use of ICT-based tools in an organization. The
relationship indicated in the analysis shows a positive effect (B=0.094). However, following from
the analysis shown in Figure C.3, this is not the case as the relationship is not significant (t=1.208,
p=0.229). This indicates that the relationship drawn between IATICT and ICTU as hypothesized by
H1a should be rejected and that the null hypothesis (the individual attitude towards ICT does not
significantly affect the usage of ICT-based tools in an organization), should be accepted.

Direct effect of Individual Attitude towards ICT on IWB
Next, the direct effect of the individual attitude towards ICT on IWB is analyzed. From the output,
it becomes clear that a significant positive effect of IATICT on IWB is present (B=0.245, t=3.962,
p=0.001), as shown in Figure C.4. This indicates the more positive the attitude towards ICT of
an individual, thus increasing the willingness to work with ICT-based tools, the higher the level of
IWB of that same employee. This relation was indicated by hypothesis 2, which can therefore be
accepted.

Moderating effect of OCI
In Figure C.4, the moderation effect of the OCI is measured on the relation between the usage of
ICT-based tools and IWB is tested. From the analysis, it is concluded that the moderation effect
is insignificant (t=0.848, p=0.398) for the studied case. That means that a positive OCI does not
significantly increase the effectiveness of the usage of ICT-based tools in stimulating IWB in the or-
ganization. Therefore, hypothesis 3, indicating that there is a positive significant moderating effect
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in the aforementioned relation, should be rejected. We automatically accept the null hypothesis,
indicating that there is no significant moderating effect.

Moderated mediating effect on IWB
The moderated mediating effect on IWB by the usage of ICT-based tools and OCI is shown in Fig-
ure C.5. From the analysis, it has become clear that the mediation model of IATICT –> ICTU –>
IWB, is insignificant, as 0 falls between the confidence intervals of the bootstrap (Hayes, 2013). An
overview of all the relations tested in Hayes’ model 14 and the corresponding values are shown in
Table 12.

Table 12: Overview of relations tested by Hayes’ model 14

Relation tested Unstand. B t-value Sign. (p)

IATICT –> ICTU 0.094 1.208 0.229

IATICT –> IWB 0.245 3.962 0.001

OCI –> ICTU –> IWB 0.079 0.848 0.398
(moderation)

BootSE BootLLCI BootULCI

IATICT –> ICTU –> IWB 0.014 -0.014 0.043
(mediation)

However, this does not directly indicate whether hypothesis 1b is significant or not, as it is
not separately tested in the model. To test this relationship, which is the positive relationship
between the usage of ICT-based tools in the organization and the level of IWB, a separate analysis is
conducted. In this analysis, the direct effect of ICTU on IWB is measured using linear regression in
order to indicate whether the variable of IWB can be predicted by the variable of ICTU. An overview
of the results of the analysis is shown in Figure C.6. The analysis showed a positive significant
effect (B=0.145, t=2.185, p=0.030. Therefore, it is concluded that we can accept hypothesis 1b,
indicating that the effect of the usage of ICT-based tools is positively related to the level of IWB in
an organization.

Effect of OCI on IWB
Lastly, for hypothesis 4, the direct effect of OCI on IWB is analyzed. For this direct effect, again
linear regression is used to indicate the effect and significance of the relationship. From Figure C.7
it is concluded that OCI has a positive and significant direct effect (B=0.206, t=2.703, p=0.008) on
the level of IWB in the organization. Therefore, we can accept hypothesis 4, arguing that there
is a positive direct effect of OCI on IWB. In Table 13, the research results on all hypotheses are
presented.

4.2.3. The influence of age and job hierarchy
From the correlation matrix in Table 11 it has become clear that certain significant correlations are
present for the variables Age, Job hierarchy, and IWB. To get an indication of these relationships,
three extra linear regression analyses have been performed. Within these relationships, it is obvious
that age cannot be defined by any of the other variables, and therefore automatically acts as the
independent variable in the linear regression analyses. From Figure C.8 and Figure C.9 it can be
concluded that age has a significant positive effect on job hierarchy (B=0.009, t=5.300, p<0.001)
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Table 13: Research results

Number Hypothesis Finding

1a A positive attitude towards ICT and the willingness to work with Rejected
ICT-based tools of individuals increase the overall use of ICT-based
tools in an organization.

1b If the overall use of ICT-based tools in an organization increases, Accepted
thus also increasing the use for daily work processes, then this
will lead to an overall increased IWB of the employee.

2 A general acceptance of, and willingness to work with ICT-based Accepted
tools has a direct positive relation to the level of IWB of the
employee, assuming the presence of overlapping factors.

3 The relationship between the use of ICT tools and IWB is Rejected
positively moderated by a supportive OCI.

4 A supportive OCI is positively associated with the Accepted
IWB of employees within the organization.

and IWB (B=0.009, t=2.125, p=0.035). That means that the older the employee, the higher his or her
job hierarchy, and the higher level of IWB the employee has. This effect is comparable to the results
shown in Figure C.10, where the direct effect of job hierarchy on the level of IWB is summarized.
The analysis shows a significant positive relationship for job hierarchy on IWB (B=0.623, t=3.444,
p<0.001). Therefore it can be concluded that the higher the job hierarchy of the employee, the
higher the level of IWB.

Table 14: Overview of relations tested through linear regression analyses

Relation tested Unstand. B t-value Sign. (p)

ICTU –> IWB 0.145 2.185 0.030

OCI –> IWB 0.206 2.703 0.008

Age –> Hierarchy 0.009 5.300 <0.001

Age –> IWB 0.009 2.125 0.035

Hierarchy –> IWB 0.623 3.444 <0.001



5
Discussion

In this chapter, I will go into the research findings brought to light because of the research model
that has been analyzed. These findings are then compared to the literature study done before
the research was conducted. This way, a clear distinction can be made between certain results
that align with the literature and some that are not. After that, the research implications are
described that occurred during and after conducting the research. Lastly, this is followed up by an
explanation of all the limitations that the study has and for what reasons future research should
be done, following the research of this master thesis study.

5.1. Research findings and reflection on the literature
The results have shown a total of 160 (N=160) valid responses on which conclusions have been
based. When analyzing the results, no issues regarding reliability or multicollinearity have oc-
curred.

In the literature review, one of the first concepts of influence on the level of EDI in an orga-
nization mentioned is OCI. A well-organized organizational climate is one of the main factors for
increasing IWB, and thus enhancing EDI (Shanker et al., 2017). In the research, OCI has been
tested on 7 items, defining the subscales of ‘support for creativity’ and ‘tolerance of differences’.
According to the literature, in order for the organizational climate to give support to the employee,
his or her individual creativity should be encouraged, nurtured, and enhanced (Hunter et al., 2007;
DiLiello and Houghton, 2006; Isaksen and Lauer, 2002). Besides this, the tolerances of differences
mentioned in the measure by Scott and Bruce (1994), builds on the concepts of the perception of
autonomy, positive interpersonal exchange, intellectual stimulation, and having positive peer and
supervisor relations (Abbey and Dickson, 1983; Oldham and Cummings, 1996; Ekvall, 1996; Ayers
et al., 1997). From the results, I have concluded that a positive significant effect exists on the perfor-
mance of OCI on IWB. This indicates that the more supportive the organization is for creativity and
differences among employees within the organization, the better it will perform on IWB, and thus
enhance EDI. With the comparison of OCI, it was assumed that most employees would base their
judgment of the organizational climate on the location they are working in, therefore describing
the organizational climate of that specific area. The highest-scoring regions on OCI were the West

34
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region (Netherlands) and the South-East region (Netherlands). As discussed, it would be likely that
the higher the score on OCI, the higher the score would be on IWB. However, both regions scored
below average when it comes to IWB, looking at the complete response group in all regions. As
concluded from the results, OCI is not the only influential factor in the research, explaining why
regional differences in IWB might vary. We do see a difference in the mean of OCI for the regions in
the Netherlands where the mean is between 3.483 and 3.610, as compared to Belgium with a mean
of 3.288. We can therefore conclude that on average, the organizational culture is less supportive
of creativity and less tolerant of differences among employees.

When comparing the OCI for the difference in gender, a noticeable difference has come to light
regarding the scores OCI. Although not tested in the research model, it is seen that scores for OCI
are significantly higher for females than for males in the organization. As it is hard to define whether
there is a certain ‘truth’ about the organizational climate being supportive or not, the concept of
the OCI being mostly defined by perception is put into perspective (Si and Wei, 2012; Amabile et al.,
1996). An employee who experiences for freedom and autonomy, and feels more supported by the
organizational climate to generate and share ideas, is more likely to do so in the end.

For ICT to be used in an organization, especially for new ICT-based products introduced, there
should be an overall willingness to work with ICT-based tools (Davis, 1989). This is based on the
assumption that overall perceived ease of use, perceived usefulness, and acceptance of the ICT-
based tools are present. According to Taherdoost (2018), these perceptions are again building on
other factors, such as self-efficacy and motivation. In the research model, I tried to bundle these
factors in one measure, defined by the individual attitude towards ICT (Goldsmith, 1986). The
analysis showed a significant direct positive of the individual attitude on IWB, therefore indicating
that if the individual is more willing to work with ICT-based tools, his or her IWB is higher. This
is supported by literature, as the overall perception is that increased use of ICT in an organization
increases EDI (Watanabe et al., 2015; Laviolette et al., 2016; Soderquist et al., 2016; Tirabeni and
Soderquist, 2018). Noticeable differences were measured for the individual attitude towards ICT
per discipline and job role. Within the disciplines, Electrical and Mechanical stood out with a high
mean score. For these disciplines, it makes sense that on average, they are more used to working
with ICT-based tools, required for tasks related to designing and 3D-modelling. This is probable to
improve self-efficacy as the employees become more familiar with the concept of using ICT-based
tools (Taherdoost, 2018). Engagement with newly introduced tools might therefore be easier for
these disciplines. This makes sense when we compare the scores to other disciplines Environment
and Safety, which have considerably lower mean scores on IATICT, as most employees in these
disciplines are consultants. Although it is hard to say for certain, it is expected that consultants
less ‘depend’ on ICT-based tools, thus also lessening their dependency on them. This is supported
when looking at the division of the mean scores among the job roles. The consultants score con-
siderably lower as compared to other job roles such as discipline engineers, lead engineers, and
project managers. Again, this might be because as employees become more familiar with
using ICT-based tools, they are more likely to adopt those which are newly introduced in
the organization.

The implementation and therefore use of ICT-based tools in an organization, according to the
literature, can improve EDI practices (Watanabe et al., 2015; Van Laar et al., 2017). The direct
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relation between the usage of ICT-based tools and the level of IWB, thus measuring EDI, was tested.
I found that the use of ICT-based tools in the organization had a significant positively related effect
on the level of IWB among employees, thus supporting the above-mentioned idea. However, I also
expected that there were two additional variables related to the usage of ICT-based tools. The first
is that I expected that the effect of IATICT on IWB would be partially mediated by the usage of
ICT-based tools, assuming that for innovative behavior to occur, the employee should be assigned
sufficient resources (Kesting & Ulhøi, 2010). This effect, however, was not significant. This can pos-
sibly be explained by the way the measure was set up. The individual attitude towards ICT focuses
more on the individual perspective, so how the individual interprets ICT. The ICT usage was more
focused on an organization-wide, or at least area-wide perspective. The organizational climate, on
the other hand, was expected to moderate the relationship between the usage of ICT-based tools
and IWB. This was mainly based on the foundation explained by Leidner and Kayworth (2006), who
argued that a supportive organizational climate can improve ICT usage, as employees feel free to
do so. However, I also found out that this effect was insignificant, thus indicating that there is no
moderation effect.

It is argued that flattening the hierarchical structures of an organization can nurture the follow-
ers’ (in a leader-follower relation) creative thinking and feeling the freedom to do so, leading to more
idea generation and idea implementation (Barbuto and Wheeler, 2006; Mayer et al., 2008; Parris
and Peachey, 2012). In current structures, traditional leadership is being questioned (Sendjaya
& Sarros, 2002). Instead, according to Sendjaya and Sarros (2002), leadership should be more
focussed on ‘servant leadership’, making sure that the employee is not commanded to perform cer-
tain tasks, but is rather supported by the leader with the necessary resources (Barbuto & Wheeler,
2006). Again, this builds on the idea of flattening the hierarchical structure. Just as with the
organizational culture, it is sometimes more important what the perception of the hierarchy in the
organization is, rather than the actual hierarchy present (Hunter et al., 2007).

In this research, I have tried to indicate this perspective on hierarchy, by letting the employees
give an indication of their job hierarchy (Dries et al., 2009; Guan et al., 2013). Again, the measure
is mainly focused on the perception of the hierarchy in the organization, rather than the factual
hierarchy present. Although not initially indicated in the research model, I ran an extra analysis
on the influence of job hierarchy on IWB because of the significant correlation between the two
variables.

I found that job hierarchy has a significant positive relationship with IWB, thus indicating that
the higher the employees’ job hierarchy, the higher the level of IWB. This would indicate that some
sense of hierarchy should be present in order to stimulate the IWB of the employee. Although
this does not directly counter the proposed enhancing factor on EDI of flattening the hierarchical
structure (Barbuto and Wheeler, 2006; Mayer et al., 2008; Parris and Peachey, 2012), it does
indicate that constantly flattening the hierarchical structure or at least the perception
of this, does not automatically contribute to increasing EDI. This could be explained by the
fact that an employee perceives a feeling of being more free or autonomous within the organiza-
tion, therefore feeling less insecure which contributes to taking more risks. Related to this is the
possible lessening feeling of the employee being ‘punished’ for taking risks (Amundsen et al., 2014).
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Because it was expected that job hierarchy in the control variables of Area of operation and
Discipline would be messy because of the wide range of job roles and according to ranks within
the areas and disciplines, hierarchy was only compared for the variables Job roles and Gender in
relation to IWB. Hierarchy levels were shown to be high for consultants, but especially for Lead En-
gineers. This makes sense, as the name of the role already gives a descriptive perception of the Lead
Engineer ‘leading’ other engineers. For consultancy, it might be an explanation that it is included
as a separate entity among the areas of operation, giving the feeling of having a higher hierarchical
position. For both disciplines, levels of IWB were significantly higher than the mean, supporting
the idea that a higher job hierarchy leads to more IWB. However, I expected the job hierarchy for the
project managers to also be high as it makes sense that project managers in general have a leading
position, but this was not the case. The job hierarchy was significantly lower than the mean. IWB
among project managers was also lower than the mean.

I included age in the research as a control variable, assuming that however not specifically
stated as an influential factor, it could give insights on the distribution in the area, discipline, and
job roles and perhaps even relate to other variables in the study. It was found that age had a
significant positive relation to job hierarchy. This makes sense, as is likely that the older employees
are, the more experience they have, and the more likely it is that they have higher positions in the
organization such as leadership positions.

5.2. Research Implications
The main contribution of this master thesis is advice on how EDI could be enhanced in the field
of construction engineering. By enhancing EDI initiatives, organizational performance can be im-
proved significantly, thus contributing to the survivability of the organization.

5.2.1. Theoretical Implications
This study has shown that the principle of EDI, as described by Kesting and Ulhøi (2010), which is
measured by the level of IWB in this specific research, is also applicable to the field of construction
engineering. It is shown that employees do show innovative behavior and therefore generate, pro-
mote, and implement new ideas in the organization. However, there are differences when it comes
to certain areas in which the employees operate, the discipline they are working in, or the job role
that they have. However, on average, the levels of IWB are not very high (M=2.843), basically mean-
ing that the average answer to the frequency of innovative behaviors was ‘sometimes’, indicating
that there is still a lot of room for improvement. The study does show that more than just one factor
can improve the level of innovative behavior, thus giving the organization multiple options to choose
from in its strategic decision-making.

This research has shown that the form of EDI applicable to the field of construction engineering
is a combined process of both bottom-up and top-down processes (Høyrup, 2012). This is indicated
by the fact that influence on IWB can be retraced to both practices led by the organization and the
employees themselves:

• It is shown that the ‘right’ OCI should be in place. This indicates that the organizational
climate should be supporting creativity and have a level of tolerance towards differences among
employees. If this leads to the overall positive perception of the employee that he or she has
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towards the organizational climate, creative thinking of the employee will be stimulated (Hunter
et al., 2007; DiLiello and Houghton, 2006; Isaksen and Lauer, 2002). This will lead to a
required PO fit, indicating that the organizational climate and the employees’ perception of
this are aligned (Saether, 2019).

• In the research, it was shown that increased use of ICT-based tools by the employee can
enhance IWB in construction engineering. Providing these tools is therefore necessary, as it
can increase knowledge sharing within the organization, which except exchanging tacit and
implicit knowledge, also contributes to idea sharing (Høyrup, 2010).

• Employees in the organization should have a positive stance towards using ICT-based appli-
cations. They should be willing to work with it and perceive a certain usefulness and ease of
use of ICT (Davis, 1989).

5.2.2. Practical implications
Aside from the theoretical implications of the study, practical implications are summarized. These
give a general indication of how organizations in the construction engineering sector could manage
their EDI:

• As discussed in subsection 5.2.1, a supportive OCI should be in place. One example of how
OCI can be significantly improved is via improving the organizational leadership (Cai et al.,
2018). This can be achieved through management or leadership training, directed from the
strategic management level. Besides, the PO-fit can be simultaneously influenced, by having
team-building sessions to create a better connection between leaders and followers in the
organization (Saether, 2019).

• The organization should provide the employee with sufficient ICT-based tools. This is indicated
in subsection 5.2.1 as the increased use of ICT-based tools by the employees increases their
level of IWB. Examples of these tools are groupware, intranet, and virtual communities, but
also only databases so that knowledge can be stored.

• Apart from assigning the resources in the form of ICT-based tools, the individuals should in
the end actually operate their daily business with these tools to increase their IWB. This is
where I suggest that HRM should be involved. Current employees can be trained to get familiar
with using these tools, improving perceptions of these tools. However, there should be at least
some willingness to work with ICT. This process should be guided via the recruitment process
in the organization (Renkema et al., 2021). This has some practical limitations though, as it
is unlikely that it can be easily figured out who has this overall willingness and who doesn’t.
However, individual factors such as self-efficacy and motivation are indications that a person
is willing to work with new things, and therefore also ICT-based applications (Taherdoost,
2018). In the recruitment process, therefore, it can be checked or investigated whether the
individual contains these characteristics. Training can thereafter lead to an overall increased
perceived use and perceived usefulness of ICT so that in the end, the employee will interact
with these tools. Additionally, recruitment could target individuals containing factors such as
commitment and competency, as this directly contributes to IWB (Siregar et al., 2019).

Proposed model for EDI enhancement
With all the theoretical and practical implications mentioned above, I propose that digitally-driven
engineering companies in related fields implement the model shown in Figure 4 to enhance EDI
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in their organization. This model shows a combination of how EDI can be managed concluded
from the literature study as shown in Figure 1, extended with the findings that occurred from
this research. The implementation of the model can contribute to lowering two out of the three
barriers mentioned by Oesterreich and Teuteberg (2016). The first barrier, related to the required
specialized knowledge because of the complexity of the projects, can be shared more easily through
the implementation of ICT-based tools. The second barrier that can be lowered is the lack of R%D
investment in the field of construction engineering. Enhancing EDI can either fully or partially,
replace R&D initiatives, thus requiring less risky investments (Van Laar et al., 2017).

Figure 4: Proposed model for EDI enhancement in construction engineering

5.3. Limitations and future research
The research conducted in this master thesis does not go without its limitations. It is important
to acknowledge these limitations, as they may be the foundation for further research in the field of
EDI and related fields of study.

• Choice of the sample: the sample chosen in this research is a single case. Although the
chosen firm (almost) fully drives its processes digitally, it is merely one organization that is
analyzed. This in itself gives some issues regarding the generalizability of EDI enhancement
in digitally-driven engineering companies, let alone organizations in the more extensive AECO
sector. Subsequently, the organization is only analyzed for the Netherlands and Belgium,
which only cover some parts of all the countries that the company is active. Even though
some differences in the organizational climate were found between the Netherlands and Bel-
gium, it is expected that if other countries from Europe would be included in the study, the
differences in organizational climate are much bigger, let alone if countries from Asia were
included in the research. Therefore, this research only specifically indicated the situation in
the Netherlands and Belgium. A sample collected from more countries could give more insight
into the differences in organizational climate and how this influences innovative work behavior
in the organization.

Additionally, I chose a sample based on several disciplines and job roles as these employees
had a direct involvement with the engineering projects in the organization. I think this way of
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sampling is sufficient to show differences between the disciplines and job roles, but it does not
cover the organization as a whole. Certain departments like human resource management, fi-
nance, and strategic management are excluded from the research. Future research could give
indications on how EDI is managed in those departments of the same type of organization.

• Sample size: the survey was distributed to a total of 735 employees, of which 253 filled in the
survey either partially or fully. Unfortunately, 88 of the employees clicked on the survey but
did not finish the complete survey. 5 Employees also did not fill in the important fields of how
IWB was measured and were therefore also filtered out. This led to a total of 160 responses
for the final analysis. This gave issues in some descriptive statistics, as some disciplines and
job roles were only represented by a small number of employees, or were not even represented
at all. There are many possible explanations for why certain employees did not finish the com-
plete survey. One possibility is that employees found the nature of the questions too sensitive
to fill in. Another possibility is that the survey simply took too long to fill in. Therefore it
is recommended that in future research, either the distribution is set out for more possible
respondents, or the data collection period is extended. In this research, the collection period
was set to two work weeks.

• Subjective answers: the nature of the survey is subjective. That means that the answers to
the questions in the survey are mostly based on the perception of the employee. This could
lead to employees being optimistic, generally scoring higher on for example IWB, even though
in reality it’s less. The same can occur in the opposite situation, where the employee is more
pessimistic. Employees might also feel pressurized to fill in answers higher than they actually
think is true, just because they think it’s in the company’s favor to do so (Dellarocas, 2003).

• Limitations in the measures used: the measures that are used in this research have some
limitations. From the concepts discussed in the literature review, like OCI and the individual
attitude towards ICT, I have tried to find certain measures that include items to fully describe
the concept. However, at the same time, I wanted the response rate of the survey to be as
high as possible. Therefore I decided not to include measures that included too many items.
This way, a limitation has occurred of the concept not being fully represented in the items, but
merely an estimation of it. This is especially the case for trying to measure the organizational
climate. Preferably, all 14 general taxonomy dimensions by Hunter et al. (2007) were included
in the research. My recommendation would be that quantitative research is performed in
which a questionnaire is filled out in the presence of a guiding researcher. This would require
a much more intensive kind of research, through which it was not possible to perform this
kind of research in the limited time space given. By guiding this process, employees could be
approached personally and asked to make some time free for answering the questions, which
can then be extended in the number of items asked.

Besides, many measures in the study have underlying factors co-deciding the scores on those
measures. For example, the individual attitude towards ICT is measured through a four-item
scale, but underlying factors such as motivation and self-efficacy, that co-decide the willing-
ness to work with these tools, are not directly included. Future research is suggested to
measure these characteristics and factors specifically. The same goes for the measure of job
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hierarchy. From the research, it’s concluded that the higher the employees’ perspective of their
job hierarchy, the higher the level of IWB. Underlying job hierarchy could be factors such as
experience (the more experience a person has, the more likely it is that his or her job hierarchy
is within the company) and education level (the higher the education level, the more likely that
the employee has a higher position). I recommend adding such factors in future research so
that more explanatory hypotheses can be formed.

• Barriers in the field of construction engineering: in subsection 2.2.1, three barriers were
mentioned on innovation in the field of construction engineering. The first is the high de-
pendency on collaborations with customers, subcontractors, and stakeholders in the value
chain. The second mentioned barrier is the high complexity of the construction projects, thus
requiring higher levels of specialized knowledge. The last barrier mentioned is the lack of R&D
investment. Although the implementation of the proposed model in Figure 4 can lower the
second and third barrier, as knowledge can be shared more easily through ICT-based appli-
cations and EDI can simultaneously act as a replacement for R&D practices, it cannot lower
the dependency on collaborations. Future research is required to investigate which options
are viable to reduce this dependency so that innovation in construction engineering can be
optimized. I propose that this is done through an explorative study, as multiple options should
be considered and possibly developed.

• Innovation measurement: this research has tried to explain the concept of employee-driven
innovation in the field of construction engineering. In order to measure this, innovative work
behavior is used in the research. However, this does not take into account that after idea
implementation, these ideas are actually perceived to be useful and put into practice. Mea-
suring innovation is inherently hard, and therefore it is attempted to measure something that
is highly related to the concept. In order to get a better view of actual innovations put into
practice through employee-driven incentives, I suggest the following for future research: a lon-
gitudinal quantitative study and a qualitative study. The longitudinal quantitative study could
identify the percentage of ideas that are implemented, eventually will lead to innovations being
put into practice. By conducting a qualitative study, the researcher could ask the respondent
to what extent ideas generated and implemented actually lead to innovative action.



6
Conclusion

Employee involvement has shown to be an increasingly important factor in innovation (Kesting &
Ulhøi, 2010). Nowadays, many organizations are driven on digital work processes, and so is its re-
lated innovation processes (Van Laar et al., 2017). The combination of implementing EDI in digital
innovation processes has seen to be a good way of innovating while having employee involvement
as the main factor. This digitally-driven innovation process, however, cannot be fully utilized if the
innovation process is not fully supported by the organizational climate set in place. Therefore, for
an organization, it is necessary to make sure that employees have access to ICT in order to share
knowledge and ideas and simultaneously support the process from its organizational culture (Van
Laar et al., 2017; Si and Wei, 2012; Amabile et al., 1996; Hunter et al., 2007; Shanker et al., 2017).
Aside from the organizational perspective, the employee should be willing to work with ICT-based
tools, thus meaning that he or she accepts the overall use of ICT and perceives the ease of use and
usefulness of its applications (Davis, 1989). For this, individual factors such as motivation, com-
petency, self-efficacy and commitment are helpful in creating this general willingness to work with
ICT (Siregar et al., 2019). Organizing such a structure where the above-mentioned concepts are
combined has led to many EDI initiatives being successfully implemented. Especially large high-
tech companies like Apple, Amazon, Facebook, and Google have shown real-life examples (Tirabeni
& Soderquist, 2018). A research gap was identified for applying the same model to the field of
construction engineering. To test whether the same, multiple hypotheses relating the individual
attitude towards ICT, ICT usage, OCI and IWB were tested. It is concluded that the research model
is partially true. The concepts mentioned of individual attitude towards ICT, the usage of ICT-based
tools, and the organizational climate for innovation all showed to be significantly related to innova-
tive work behavior. However, the moderated mediation was found to be insignificant.

Based on the research findings, a model was proposed to manage EDI in the field of construction
engineering. This model is mainly based on EDI being managed through a hybrid version of top-
down and bottom-up processes. In this model, a structure is given where strategic management,
HRM, leaders, and the employee are aligned. Strategic management should align its innovation
strategy with both HRM and leaders in the organization (Renkema et al., 2021). HRM, through,
recruitment, should find the correct candidates to drive innovation in the company based on found
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competencies such as motivation, self-efficacy, commitment, and competency (Cooke and Saini,
2010; Siregar et al., 2019). If the individual contains these competencies, he or she should some
foundation for the willingness to operate with ICT-based tools. If this is not sufficient, training
could be used to increase the perceived ease of use and perceived usefulness of ICT, subsequently
leading to ICT acceptance (Davis, 1989). This, in turn, can lead to idea generation, based on two
assumptions: the employee is provided with the right amount of ICT-based tools to share both
knowledge and ideas, and an OCI should be in place. The strategic management of an organization
can create an OCI by improving the support for creativity and creating tolerance for differences
among employees (Hunter et al., 2007; Scott and Bruce, 1994). This can be done through training
leaders in the organization. For an optimal result, the PO fit should be optimized (Saether, 2019).
Team-building sessions can improve relations between leaders and followers in the organization
and additionally lead to an optimized PO fit.

In short, based on this case study, managing EDI in the field of construction engineering can,
to a certain extent, be done according to current literature. Additionally, the implementation of
the model can contribute to reducing the barriers on sharing specialized knowledge (through the
increase in ICT usage) and the lack of R&D investments (by EDI being a replacing factor), so that
innovation is optimized. However, to fully understand the concept of managing EDI in construction
engineering, future research is required. This should mainly contribute to a better understanding
of job hierarchy in the organization, differences in organizational climates, and the outcomes of
implementing ideas for innovating, through which innovation can be measured.
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Figure A.1: Informed consent
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Figure A.2: Personal questions

Figure A.3: Area of operation
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Figure A.4: Discipline of operation
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Figure A.5: Job role
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Figure A.6: Innovative Work Behavior
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Figure A.7: Organizational Climate for Innovation
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Figure A.8: ICT usage
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Figure A.9: Individual attitude towards ICT

Figure A.10: Thank you note
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Descriptive Statistics of the Study

Figure B.1: Reliability test Individual Attitude towards ICT
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Figure B.2: Reliability test Usage of ICT-based Tools

Figure B.3: Reliability test Organizational Climate for Innovation.png
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Figure B.4: Reliability test Innovative Work Behavior
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Figure B.5: Area of operation mean comparison



63

Figure B.6: Discipline mean comparison
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Figure B.7: Job role mean comparison
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Figure B.8: Gender mean comparison
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SPSS Outputs on Variable Testing

Figure C.1: VIF-test for multicollinearity
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Figure C.2: Correlation analysis

Figure C.3: Measuring the effect of IATICT on ICTU
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Figure C.4: Measuring the direct effect of IATICT and moderating effect of OCI
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Figure C.5: Measuring the moderated mediation effect

Figure C.6: Measuring the effect of ICTU on IWB
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Figure C.7: Measuring the effect of OCI on IWB

Figure C.8: Measuring the effect of age on job hierarchy
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Figure C.9: Measuring the effect of age on IWB

Figure C.10: Measuring the effect of job hierarchy on IWB
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