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intranet and this group, we found it to be impractical to navigate as the posted
mistakes appear as a list without the possibility to search. As both the project portal
and the informal intranet seem to lack a clear structure and the fact that the use of
these systems are not a part of the organizational routines, it seems that the
organization is not able to take advantage of these potential digital knowledge

repositories.

As already established, the interviewees talked about how each project is different
and unique. On one hand, the interviewees mention facing the same problems in
several projects and thus expressing the need for some type of repository to collect
experiences. As this is something they mentioned not having, it may lead to
reappearing problems and mistakes which could have been avoided if previous

experiences were available.

“There is a great deal that is reinvented in each project. ”

Construction Site Manager

On the other hand, the interviewees also spoke about always facing new challenges.
Even as several stressed the importance of an overview of common mistakes and
solutions, they also recognized that some mistakes will be different and that
previous solutions may not be suitable. Another issue that the interviewees talked
about regarding problems, was the way they register the deviations. There is a strict
routine on how both HSE and quality deviations have to be registered digitally.
According to the TQS, the documentation of deviations are meant to provide
opportunities for learning within and across projects. In the deviation system,
project members register the deviation and send it to the actors responsible for the

profession needed to solve it.

“You take pictures when a mistake or deviation occurs on the phone etc., and then
you write what it is and send it, both on HSE and quality deviations. Then you send

it to the person responsible for closing the deviation.”

Project Planning Manager

A challenge several of the interviewees mentioned was how the deviations

“disappear” when fixed and closed. This makes it hard for the project organization
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to reflect on substantial deviations, and it may create a barrier for learning in other
projects. This can indicate that the organizational members fail to see the deviation
system as a source for knowledge. Further, the organizational members can only
view deviations related to their own project, and there is no way of reporting the
level of risk of the registered deviation. These factors may be barriers for using the
deviation system as a digital knowledge repository in the organization. The
repetitive problems may have been possible to avoid if the deviation system had
some form for categorizing the level of risk and a way of searching for previous

mistakes done by others.

One of the routines in the TQS describes how deviations should be assessed to see
if there is a learning potential. An interesting finding was that none of the
interviewees mentioned this routine at all, and when specifically asked how they
evaluate deviations, none described this as a part of their working procedure. When
the interviewees talked about the process of handling deviations, it started with
registration of the deviation and then closing it without any further thought. Some
mentioned how they discussed deviations in the regular operating meetings, but this
was only on a primary level without details. With the low level of evaluation of the
deviations, it may indicate that the organizational members do not understand the
potential learning opportunities from the deviations. Consequently, the routines for

evaluation may not be knowledge repositories.

The routines are altered to the whole construction process and are the same for all
projects. The TQS has been developed based on experiences and the organization
try to keep it as updated as possible. As mentioned before, an important part of the
routines is regular meetings, both inside and across projects. As the meetings can
be used as platforms to share experience, the members can regularly share and
evolve their knowledge, both individually and together. When the meetings go
between the different functions and across the organization with all employees, it
may contribute to the possibility to reuse knowledge to a higher degree. Internal
project meetings are also a part of the beginning procedure, and are held between
the projects members in order to plan and prepare for the project. Throughout the
project, there are also internal meetings concerning project status, and a fixed point
on the agenda is to have an evaluation of the project so far. Having these meetings

as a part of the routines can lead to a common understanding and may be a source
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for knowledge evolvement inside the project group, and as a result, maybe a

possible knowledge repository in the organization.

During evaluation in the closing phase, the only minimum requirement is project
evaluation and the related routine is to document and store the project evaluation so
it is available for other organizational members. The reason for having this routine
is to transfer experience and reuse knowledge in new projects to come. Not much
of what was being said in the interviews supported this routine. As we have
mentioned previously, the time problem often leads to not prioritizing evaluation.
Several of the interviewees also mentioned that it was, in fact, a routine to evaluate
the project, but that they do not always follow it through. This could result in a low
degree of knowledge being stored, and by this prevent the organization to learn
from earlier projects. In addition, the evaluation reports are comprehensive and
contain quite project-specific information. What can be viewed as the most relevant
and useful information, like “matters of improvements”, might disappear in the
extensiveness of the report. Consequently, organizational members may not see the
relevance of using these reports as a source of knowledge. It seems that these
evaluation reports are meant to be repositories of knowledge, but the organization
is not able to do this in an efficient manner.

“.... it quickly becomes a report that is just written and to most pleasure for the

person who wrote it, but it is placed in a drawer and disappears. ”

Managing Director

Although the TQS provides the organizational members with a structured and
systematic approach, several of the interviewees acknowledged the fact that the
working procedures differ from the routines. It seems as some of the routines are
not followed fully in practice which leads to a difference between the organizational
routines and individuals’ working procedures. Consequently, the routines are not
fully utilized as knowledge repositories in the organization. The TQS, the project
portal, the informal intranet and the deviation system are to some degree knowledge
repositories, but it seems like there is no common method for using them in order
to store and search for knowledge. As consulting with other colleagues is a part of
the daily work, it seems like knowledge sharing is implicit in the practices. Based

on this, it may be argued that interpersonal networks are forms of knowledge
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repositories. Another knowledge repository seems to be the individual and their
working methods. As the individual knowledge is highly experience based, it may
be hard to codify this knowledge and store it in a collective repository. All in all, it
seems as the organization has several possible knowledge repositories but do not
currently utilize these to the full potential. In general, there seems to be lack of a

proper repository of good and bad experiences to share and learn from.

What barriers and opportunities for knowledge sharing exist within construction

organizations?

In the previous sections, we have identified several barriers and opportunities for
knowledge sharing. We have elaborated on the findings of how the organizational
members view each project as unique, the lack of evaluation of projects, lack of
arenas for the organizational members to share experiences and other factors that
may prevent knowledge sharing. Also, interaction, teamwork, the individuals’
valuation of knowledge sharing, and standard routines have been emphasized as
factors that may facilitate knowledge sharing. In addition, we have identified

several other factors that may be barriers and possibilities for knowledge sharing.

Many of the interviewees talked about how knowledge is entrenched in the way
they work, and something that is “in their head”. The knowledge they possess is
something that has evolved over time. The very experienced interviewees talked
about how they have developed their own working method based on years of
practice. As their working methods happen instinctively it may not be obvious that
this is experience others possibly could benefit from. This may result in valuable
knowledge not being recognized and therefore not shared. It can also be difficult to
share knowledge as it is developed through personal experience and may not be as

easy to express.

“I have to use the experiences I have gained over these years, to solve it the best

’

way possible.’

Project Planning Manager

Although, some of the interviewees also spoke about their experience as a source

of learning for others. It was mentioned that when preparing organizational
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members for different management positions in a project, the organization uses
training in practice. The trainee follows a project member in the specific position
and gets to observe and participate in the working procedures. By following this
training method it may be easier to share knowledge and experiences. This can be
one way of sharing personal experiences as it is not only described by words, but

also expressed.

“It’s evident that I have much to teach based on my experiences.”

Project Manager

Knowledge and experiences have been described as being based on the individuals’
experience. At the same time, the majority talked about how interaction with other
project members was a large part of their working procedure. Working in groups
like this may lead to the evolvement of group-specific knowledge and experience
and this can create the possibility to share knowledge within the project group.
However, as the knowledge may be group specific, it may be hard to share this

knowledge outside the group and between projects.

“We become a small organization in a way, we who sit out on the barrack....”

Project Planning Manager

Previously, we analyzed several factors that point to the construction process being
unpredictable. Also, as we have identified, the working procedures differs and
varies from the organizational routines. This may affect the extent to which the
construction process can be standardized. With the lack of standardizing it may be
hard to store knowledge in the operating procedures and as a result, it may be

difficult to share knowledge.

Even though projects can be viewed as small organizations that dissolve when the
project is delivered, it was a common understanding among the interviewees that
knowledge and experiences from other projects are relevant for their own.
However, according to the interviewees’ descriptions of their working procedures,
it does not seem like they are actively working on bettering the knowledge sharing
between projects, or that they understand how they can find relevant knowledge in

an effective manner.
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“You actually use more money and frustration on searching, then to just close your

eyes and get it over with.”

Construction Site Manager

The fact that searching for knowledge is not embedded in the way they work and
that the organization is missing a proper repository may be barriers for knowledge
sharing. Nevertheless, it has been indicated that the organizational members view
knowledge sharing as important but struggles to understand how to effectively do
it. This may be an opportunity for knowledge sharing if the organization is able to
facilitate it in a greater manner as it will most likely be well received by the

organizational members.

As explained in previous sections, there are several barriers and possibilities for
knowledge sharing in the organization. The uniqueness of projects, the group-
specific knowledge and the differing working methods are among the barriers for
knowledge sharing. Based on the findings, it seems to be a low degree of knowledge
sharing throughout the organization, which creates possibilities to improve the
facilitation of knowledge sharing between projects. These opportunities stem from
what we have discussed in this section and in the sections above about the
evaluation of knowledge and knowledge repositories. As there is a foundation for
knowledge repositories and good routines, there is a great potential for facilitating
knowledge sharing. In addition, as there is a desire for better knowledge
management, and much knowledge is held individually or exist within projects

groups, there exist knowledge that has the potential to be shared.

In what way can digitalization overcome barriers for knowledge sharing in

construction organizations?

One interesting finding with regard to digitalization was how some of the
interviewees found it hard to comprehend this subject. Some expressed how they
were surprised by questions related to digitalization, even as they knew what the
topic of our research was. Also, when asking questions of how they thought
digitalization could simplify some of their working methods, some of the

interviewees found it difficult to relate to this issue.
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“I am not quite able to see what could have been, or how you can get a more digital

flow.”

Managing Director

When asked about digitalization (see Appendix 2 and 3), the interviewees’
responses and knowledge varied. Some elaborated on the tools they currently use,
and which possibilities there are for the future, while others had less to add. Also,
the topic of digitalization meant different things for the different age groups. Even
though the degree of knowledge of digitalization varied, the general perception of
digitalization was optimistic. Although, there was a slight trend for the middle-aged
group to be more critical to digitalization, and to value the craft work in the
organization. Some of the interviewees emphasized the importance of manual labor
and how it is the people with competence that create the value. This may complicate

what can be digitized in the organization.

“We must not get a system that dehumanizes the sharing of experiences, where we

sit in our office and search in a database to figure it out.”

Managing Director

Onthe contrary, the trend of the young adult was forwarded as positive as this group
only focused on the possibilities of digitalization. In general, their knowledge on
the topic seemed to be greater. The variation in the organizational members’
opinions on digitalization may have an impact on how the organization currently
use digital tools and platforms and may affect how they should proceed with the

integration of digital tools in the future.

“In my opinion, a great deal should have been digitized.”

Construction Site Manager

“In the future, there may be more digital checklists, that you get help to check that

all previous experiences are kept.”

Project Manager
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In their daily work, the organizational members use several digital tools, and a
frequent statement was that there is a need for a common platform. As they are
using different systems, and also use personalized solutions, it may be hard to gather
the information in a cohesive matter. When information is scattered on several
platforms, it may be harder to gather the information related to one project, and

thereby complicate the storing and reuse of possible valuable knowledge.

“We do not have any systematic bank.”

Managing Director

“It could be possible to develop a system where everything is present when you
openit.”

Project Manager

Several of the interviewees mentioned lacking a common repository with
experiences and knowledge, and that this was something that could be possible to
create with digital solutions. It seems like digitalization can improve the level of
knowledge sharing by creating a common platform where knowledge is gathered
and shared. This argument is based on our findings related to the TQS and the
project portal, that these are digital systems that are functioning, but do not function

properly as places to store and share knowledge.

“For all the things that appear, it would be an advantage to have it digitally, in
some way, when you move on to the next similar project. Then you can use the

previous experience to avoid some of the mistakes.”

Construction Site Manager

“A great deal is based on experiences. The more we get digitally, the easier it is to

retrieve it and use it for others.”

Construction Site Manager

By establishing one common digital platform, sharing of both individual and
collective knowledge may be facilitated, as it provides the organizational members
with a forum that encourage knowledge sharing. Also, it may reduce the number of
repetitive mistakes as earlier experiences will be easier to access and potentially

learn from. Digitalization may have the possibility to make a greater amount of
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knowledge available. Overall, based on the findings, several of the barriers for
knowledge sharing in the organization may be overcome with the application and

proper usage of digital knowledge repositories.

CHAPTER 5 — DISCUSSION

In this chapter, we will discuss our findings and draw lines between the literature
and the empirical findings. The discussion will be based on the previous analysis
and we will again use the sub-research questions to guide our discussion. We will
conclude after every sub-research question so that we can answer our research
question on how can digitalization facilitate knowledge sharing between projects

in construction organizations?

In what way is knowledge sharing valued in construction organizations?

For knowledge creation and sharing to be utilized, it must exist a foundation of
individual knowledge. Even as the practice-based view of knowledge may not
categorize the knowledge as a possession, it can be argued that knowledge can be
developed through practice, both for the individual and the organization. Our
reasoning is based on Inkpen and Dinur (1998) argument on how sharing of
individual knowledge is necessary for organizational effectiveness. Through the
interviews, it was indicated that the organizational members’ working methods are
to a high degree based on their individual competence and personal experiences. As
the members possess different personal experiences, it is important that they are
able to share this knowledge with each other to strengthen the overall knowledge

of the organizational members.

Even though the organizational members are highly interactive, they are working
in temporary teams. Drawing on Nahapiet and Ghoshal (1998) relational
dimension, it can be argued that the time-limit of projects may be a barrier for
creating strong relations. The lack of relation could hinder the willingness of the
organizational members to share acquired or created knowledge with others (Bock
et al., 2005). This could be one factor for internal stickiness as Szulanski (1996)
argues for. Even though theory emphasizes these problematics, this was not an issue

mentioned by the interviewees. None of the interviewees discussed willingness to
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share knowledge with others as a factor for the low degree of knowledge sharing

but pointed to the uniqueness of projects and the lack of a common repository.

Even with the projects being characterized as unique, there is an acknowledgment
throughout the organization that the same mistakes have a tendency to repeat
themselves. This may be a result of not learning from others’ mistakes as it seems
like the organizational members need to make the mistakes themselves. This may
indicate that personal experiences are more valued than others. If we draw on
argument by Osterloh and Frey (2000) on the intrinsic motivation for knowledge
sharing, it may seem that the organizational members do not see the true value of

others knowledge and that they work in their own ways.

As it seems like the interviewees have a preconceived belief that every project is
full of problems, it may create a shared representation on knowledge from other
projects as irrelevant. Even though it was also emphasized how the organizational
members see others knowledge as relevant, it is mostly connected to solving
problems. It seems as there is no structure for preparing a new project by drawing
on experiences from other projects, it is only when the crisis arises that the
organizational members look across projects for relevant experiences. This being
the case, transfer of best practices may be difficult or in some way ignored as the
focus is on solving problems, not optimizing the construction process. This can be
factors that lead to internal stickiness and hinder transfer of best practice (Szulanski,
1996) and organizational learning. The organizational members’ common attitude
may illustrate the impact the cultural-cognitive aspect has in an organization, how

shared representations are of great importance (Nahapiet & Ghoshal, 1998).

The lack of repositories and arenas to meet may indicate that the organization is
missing an overall structure to connect organizational members across projects.
Interactions were important in the organization, albeit in regards to interacting
inside the project and not across project teams. This may indicate that the linkages
between projects are weak. By applying the contribution of Nahapiet and Ghoshal
(1998), interaction between units is indicated to be fundamental for collective
knowledge to exist. The low level of interaction between projects limits the reach
and may be a barrier for the organizational members to search for knowledge from

other projects. Consequently, the utilization of others knowledge and experiences
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is confined. In order to combine and exchange knowledge between projects, the
organizational members must have access to other members (Nahapiet & Ghoshal,
1998), which was also prevailed in our findings. In a way, the organization is
connecting the different projects members by having different meetings and the
informal intranet, but these were not forwarded as arenas to share knowledge. As
there is a need for a common repository, according to the interviewees, one way the
organization could make connections stronger is through the use of boundary
objects (Bechky, 2003).

To conclude, there are several factors that affect how knowledge sharing is valued
in the construction organization. When applying the dimensions by Nahapiet and
Ghoshal (1998) and viewing them as interrelated we have identified how the
construction organization values knowledge sharing. Interactions are highly
important and part of how the organizational members work and this strengthen
how the individual members value knowledge sharing. However, the cultural-
cognitive perception can hinder knowledge sharing, as it may weaken the common
understanding of the importance of knowledge sharing between projects. Also, the
missing structure on how and where to share knowledge hinder the ability to share

knowledge and thus the understanding of the value of knowledge sharing.

What types of knowledge repositories exist in construction organizations?

It has been analyzed how the working procedures differ from the organizational
routines, and how this may hinder the organization to utilize the routines as
knowledge repositories. The TQS is a collection of best practices that have emerged
over the years, and as stated before, it can be a knowledge repository. Our argument
is based on how Howard-Grenville and Rerup (2016) describe routines as
something more than just capturing the organizational knowledge, that routines
evolve over time. However, to facilitate the evolvement of routines, there need to
be a collective reflection in the organization (Dittrich, Guérard, & Seidl, 2016). As
the perception of the purpose of the TQS seems to vary between the organizational
members, it may complicate using the routines in the TQS as knowledge
repositories. This being the case, it may lead to — as in accordance with the findings
— the procedures differing from the routines. Meaning, organizational practices are
potential knowledge repositories (Walsh & Ungson, 1991), but it is difficult to use
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the practices in this manner as the working procedures differ between the

organizational members.

The interviewees discussed knowledge as something that was stored in their
individual mind and that their actions are based on personal experiences. In this
way, knowledge is stored in the individuals’ role (Walsh & Ungson, 1991), but it is
not made available for others. It has been argued in theory that individual
knowledge should be made available to others (Argote & Miron-Spektor, 2011) and
this is also reflected in the findings. The use of individual working methods and the
lack of individual reflection and evaluation describe how the organization does not
make tacit knowledge explicit. These factors may be consequences of the lack of
standard operating procedures and repositories in the form of boundary objects.
Boundary objects as repositories and standardized forms and methods provide
respectively shared definitions for problem-solving and shared format for problem-
solving (Carlile, 2002). The results show that there is no shared format for problem-
solving as the organizational members use their own methods. Even though the
organization provides definitions for problem-solving through the TQS, it does not
seem like these definitions are shared as the organizational members’ perception of
the TQS differ. Without these shared formats and definitions, it is difficult to know
what knowledge to share and how to make it available for others. Consequently, the

tacit knowledge is not made explicit.

The description of how organizational members are working in teams and that they
need to interact and consult with others, substantiates the literature on how
knowledge is something that exists in groups (Berman et al., 2002) and is socially
shared (Nahapiet & Ghoshal, 1998). As knowledge is socially shared, it is argued
that this kind of knowledge is stored in interpersonal networks (Ferriani et al., 2005;
Grabher, 2004; Starkey et al., 2000). However, as the organizational members are
regularly changing teams, the issue of how knowledge can be stored in interpersonal
networks arises. When projects are time-limited and autonomous it is difficult for
the organizational members to create a common foundation of knowledge
(Lindkvist, 2005). This may further hinder the development of collective
knowledge which may complicate the use of interpersonal networks as repositories
as there is a lack of common knowledge to store. This being said, it exists

interpersonal networks outside the project organization as well. The frequent
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meetings outside the project-organization develop networks that can be permanent
as they are not related to the specific project, but to the specific function of the
members. If drawing on the contribution of Nahapiet and Ghoshal (1998) on social
capital, these meetings create linkages between organizational members of same

functions and develop networks of relations where knowledge can be stored.

Several potential digital knowledge objects have been identified, such as the TQS,
the project portal, the informal intranet and the deviation system. These systems
contain codified knowledge and make it available for the organizational members
to use. However, these systems are not connected or integrated which leads to the
fragmentation of knowledge. When having several digital knowledge objects, it
may be inconvenient to use them all as repositories. When evaluation has lower
priority due to the time limitation of projects, it is reasonable to conclude that
storing and sharing of knowledge will not be in focus if there is not an efficient way
of executing it. However, digital systems have the possibility to integrate all project
data (Froese, 2010), and the use of boundary objects can these reduce time-based
barriers (Carlile, 2002). If the organization is able to utilize these opportunities, a

digital system can be an important knowledge repository.

There are several knowledge repositories that exist in the construction organization,
but it varies to what degree these are being utilized. Our conclusion is that the
dominant repository in the organization is the individual members. Further, the
permanent interpersonal networks are also a potential knowledge repository,
contrary to the temporary project specific relations. The construction organization
also store knowledge in its routines, but as a result of variation in working
procedures, this repository is not fully utilized. Finally, digital knowledge objects
are to some degree used as knowledge repositories in the construction organization,

but not to their full potential.

What barriers and opportunities for knowledge sharing exist within construction

organizations?

Literature reveals how the lack of proper evaluation may hinder improvements in
the organizational processes, and fail to give the organizational members new

understandings (Williams, 2008). As evaluation of a project is of lower priority,
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knowledge sharing between project may be hindered and the organization may fail
to improve the construction process. We base our reasoning on the fact that mistakes
repeat themselves in different projects. This is in accordance with Newell et al.
(2006) and their statement on a low level of lesson learned in the construction
industry due to the uniqueness of projects. With projects being viewed as one of a
kind, it is difficult to create standardized operating procedures. As discussed, this
hinders storing of knowledge in the operating procedures and consequently creates
barriers for knowledge sharing. On the contrary, as Blanco et al. (2016) argues,
even though projects are different, this is not a reason not to learn from other
projects. As it has been expressed that knowledge from other projects is, in fact,
relevant, the uniqueness of projects is not necessarily a barrier for knowledge

sharing.

It has been discussed that knowledge is embedded in the individuals’ practice and
in interpersonal networks. What we also have identified as a barrier for knowledge
sharing is that much of the working methods and knowledge is of tacit art as it is
based on experiences and therefore difficult to share. This can be supported by
theory on how tacit knowledge is difficult to share as it is complicated to make this
knowledge explicit (Brown & Duguid, 1998), and as this knowledge is unique to
the specialized role and position (Barley et al., 2018). Codification can contribute
to sharing knowledge as it can convert knowledge into transferrable information
(Cacciatori et al., 2012; Cowan & Foray, 1997). However, as sharing of knowledge
currently seems problematic in the organization, it can indicate that the knowledge
is hard to codify. Further, much of the knowledge has been identified as tacit, which

may explain why it may be hard to codify.

Nevertheless, even with a great part of the knowledge being tacit, there are still
possibilities for improvements in the sharing of knowledge in the organization. We
have already concluded that the organizational members value knowledge sharing,
based on the findings and the contribution of Nahapiet and Ghoshal (1998). The
fact that the organization has arenas and boundary objects with the potential for
better knowledge sharing, combined with the organizational members desire to

share, creates opportunities for knowledge sharing.
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To conclude, the discussed problematics throughout this chapter may be barriers of
knowledge sharing. The most important barriers are the lack of a proper knowledge
repository and knowledge management, the cultural-cognitive perception within the
organization, and the tacit nature of both individual and collective knowledge.
Several opportunities for knowledge sharing exists as well, such as the expressed
need for arenas for knowledge sharing and proper knowledge repositories, and the
basis the current boundary objects provide. By the use of theory on digitalization,
we will discuss how the opportunities can be realized and if the barriers are

something digitalization can overcome.

In what way can digitalization overcome barriers for knowledge sharing in

construction organizations?

Based on the identified barriers, we have defined three main issues in the
organization; the problematics of (1) which knowledge can be shared, (2) how and

where to store knowledge, and consequently (3) how to share knowledge.

The problematics of which knowledge can be shared is based on the findings of
how knowledge is held individually and in interpersonal networks and is of tacit
art. As this knowledge is unique to the specialized role and position (Barley et al.,
2018) and hard to communicate (Kogut & Zander, 1992), it might be hard to
understand what knowledge has the possibility to be shared. Digitalization has the
potential to increase the amount of codified knowledge as it can integrate tacit
knowledge to a higher degree (Barley et al., 2018). However, it is important to not
ignore the fact that much of the working methods in the organization is dependent
on human interaction. This finding is supported by the research by Cohendet and
Steinmueller (2000) on how knowledge cannot be codified when embedded in the
social context. This being said, not all tacit knowledge should be codified, but by
the use of digital boundary object, there is a potential to put into system the
information of “who knows what” (Barley et al., 2018; Leonardi, 2007). This
enables the organization to share knowledge in a greater manner without

dehumanizing it.

When knowledge is tied to practice as in interpersonal networks, it is difficult for
that knowledge to exist outside the network (Barley et al., 2018) and therefore to be
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shared throughout the organization. This combined with the time-limitation for
projects are reasons why group knowledge may be difficult to share. However, by
applying digital boundary objects these barriers can be eliminated as boundary
objects reduce spatial barriers. Therefore, it becomes possible to retain the
knowledge in the interpersonal network even after the project dissolves. This makes
it possible to share group-specific knowledge between projects as it can be used

across contexts (Carlile, 2002).

Organizations can store knowledge in knowledge objects such as electronic
databases and ICT-systems (Olivera, 2000). As knowledge seems to be stored in
different repositories, it may be hard to integrate and capture all the knowledge.
However, by the use of digital systems, the organization has the possibility to
enhance the integration of knowledge by increasing the individuals’ reach and by
this simplify the knowledge sharing (Agarwal et al., 2016). The organization is
currently using several digital systems, but these are used to a various degree and
do not communicate. As a result, the organizational members desire a common
digital platform where experiences can be shared. The need for a common cohesive
system is supported by Froese (2010) who argues for the importance of an
integrated system. To successfully implement a digital system, there must be a

common understanding as to why this system is needed (Deutsch, 2011).

The limited findings on digitalization can be based on the fact that some of the
organizational members found it difficult to relate to this concept. The
organizational members are set in their ways of working, and it is argued that the
full potential of digitalization cannot be realized without also changing the work
tasks and knowledge of the project participants (Froese, 2010). The currently used
digital repositories do not seem to facilitate knowledge sharing, and there is no
standard operating procedure on evaluation nor on sharing of knowledge. When
investigating how to share knowledge by the use of digital solutions, it is not only
about facilitating for the usage of digital systems, but also developing a common
understanding of why knowledge should be shared in a digital system. When a
common understanding is developed, digitalization has the potential to overcome
barriers for knowledge sharing by creating a cohesive overall system where a

greater amount of knowledge has the possibility to be shared.
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CHAPTER 6 - CONCLUSION

6.1 Practical Implications

In our analysis and discussion we have concluded on our sub-research questions as
a foundation for answering our research question: How can digitalization facilitate
knowledge sharing between projects in construction organizations? Our conclusion
is based on our findings and the presented and discussed literature. When answering
the research question, we will refer to the theory only when it is cohesive with our

findings.

Throughout the research we have managed to identify the importance of knowledge
sharing in construction organizations. Based on our study, the construction
organization needs to focus its attention on improving knowledge sharing between
projects. As the results show, the organizational members are confident in their
working procedures which results in ignoring the routines to some degree. This
confidence, combined with the time-limitation of projects, results in many reusing
their own experiences instead of searching for knowledge from others. When
important routines are overlooked, it may be difficult to create standardized
procedures. Consequently, the issue is not only about implementing digital
solutions that can facilitate knowledge sharing, but also changing working methods
to facilitate the implemented digital solutions. We have discussed how digital tools
and boundary objects can increase knowledge sharing, but based on our empirical
findings, digitalization cannot facilitate knowledge sharing without changing the

working methods.

For the organization to be able to facilitate knowledge sharing with the use of digital
tools, we have identified some areas of improvements in the organization:

o Create a common understanding for knowledge sharing. The organization
should work on increasing the awareness and understanding of why
knowledge between projects is important. Even though projects are unique,
the same mistakes repeat themselves, and by sharing experiences this can
be avoided.

o Develop a better system for evaluation. The organization should focus on
developing a better system for evaluation that simplifies the evaluation of

both projects and consequential deviations. As time-limitation leads to not
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prioritizing evaluation, a simplification of this process can influence the
organizational members’ priorities.

Decide where to store knowledge. As there is no clear structure on where to
store knowledge, the organization should decide and agree upon where to
store knowledge to prevent fragmentation and loss of valuable knowledge.

Decide how to share knowledge. The organization should figure out how to
systematically share knowledge by considering if knowledge sharing should

be a part of the routines or if it should be assigned in the working procedures.

When the organization has focused their attention on these areas of improvements,

digitalization has the possibility to increase knowledge sharing by:

increasing the amount of knowledge shared. As a majority of knowledge is
individually held (Vakola & Rezgui, 2000), digitalization can facilitate
knowledge sharing between projects as it increases the individual’s reach
(Agarwal et al., 2016) and thereby makes it possible to utilize others
knowledge in a higher degree as it is more accessible.

increasing the amount of tacit knowledge shared. By putting into system
“who knows what” a larger amount of tacit knowledge can be shared (Barley
et al., 2018; Leonardi, 2007). Not because digitalization codify all the tacit
knowledge, but as it can provide an overview of the individuals with the
tacit knowledge. As much of the knowledge is experience based and
difficult to make explicit, digitalization meets an important challenge of
knowledge sharing.

simplifying sharing of knowledge. The use of digital boundary objects
makes it possible to reduce time-based and spatial barriers (Carlile, 2002),
and digitalization can make it easier to store knowledge (Prencipe & Tell,
2001). It can simplify the process of sharing knowledge between projects as
it can facilitate the organizational members wish of a common platform
where knowledge can easily be stored and searched for.

increasing the integration of projects. Digital boundary objects can
contribute to a larger degree of knowledge sharing between projects as these
object connects and integrate different units (Carlile, 2002). Integration is
of major importance for sharing of knowledge between projects, due to the

fact that projects are independent.
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6.2 Recommendations for Future Study

Throughout our study we have identified several interesting topics and angles
related to our research. We would like to recommend a future study of what specific
digital tools could facilitate knowledge sharing, and the effects on knowledge
sharing when using these tools. Also, it would be interesting to view this study at a
managerial and organizational level on how to implement new routines with digital
tools with the purpose for knowledge sharing. With this angle it would be suitable
to further study the areas of improvements we have discovered. It would also be
interesting to do an organizational psychology study of how to get the

organizational members to change their personal working methods.
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Appendix

Appendix 1 — Practical Information

The table below gives an overview on practical information related to the thesis.
What? How?

As we conducted the interviews in Norwegian we had to
translate when using direct quotes. We have tried to
translate each word directly in order to not change the
meaning or interpretation from what has been said. Some
places direct translation was not possible, but it was
translated without the change of the meaning.

Translating
direct quotes

2"

Quotes included “----” refers private organizational

information.
The usage of We will only use the pronoun of “he” in our thesis were
pronoun relevant. This is in order to avoid the phrase “he/she”.
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Forskningsspgrsmal:

Hvordan kan digitalisering gke kunnskapsdeling mellom prosjekter i

byggebransjen?

Innledning:

Vi skriver var avsluttende masteroppgave om digitalisering i
byggebransjen. Malet med oppgaven er a kartlegge hvordan digitalisering
kan bidra til bedre kommunikasjon og kunnskapsoverfgring mellom
prosjekter. Vi har en formening om at byggeprosesser kan bli mer effektive,
med reduserte kostnader dersom man tar med seg erfaringer fra tidligere av,
og at digitalisering kan veere en ngkkelfaktor til at deling av kunnskap kan
bli gjort enklere og bli mer tilgjengelig for alle.

Tema

Bakgrunn

Informasjonsflyt,
kommunikasjon,
gjenbruk av
kunnskap

Digitalisering

Kunnskapsdeling,
kunnskaps-
overfaring,
kunnskapslagring,
nettverk

Avslutning

Sparsmal

Fortell litt om deg selv og jobben du gjer i
BackeGruppen.

- Alder

- Utdannelse

- Stilling

- Antall ar i Backe

- Antall ar i bransjen
Fortell oss hvordan du gar frem nar dere starter
et nytt prosjekt.
Hvordan er rutinene deres ved oppstart av et
nytt prosjekt?
Fortell hvordan du tar med deg tidligere
erfaringer inn i et nytt prosjekt, bade dine egne
0g andres.
Hvilke aktiviteter som gjares i oppstarten
hadde hatt fordel av & veere digitalisert?
Hvilke digitale hjelpemidler bruker dere i dag?
Hvilke av disse ser du som mest relevant?

Hvis du mgter pa uventede eller ukjente
situasjoner, hva gjer da?
Oppfelging: Finnes det rutiner rundt dette?

Hvem er det du snakker med dersom du lurer
pa noe i forbindelse med et prosjekt?

Fortell oss hvordan du gar frem ved avslutning
av et prosjekt.

Oppfalging: Hvordan er rutinene deres ved
avslutning av et prosjekt?

Er det noe mer du tenker du burde dele med
0SS?
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Appendix 3 — Interview Guide I1

Justert forskningssparsmail:
Hvordan kan kunnskapsdeling i byggebransjen bli fasilitert av
digitalisering?

Innledning:

Vi skriver var avsluttende masteroppgave om kunnskapsdeling og
digitalisering i byggebransjen. Fokuset er pa kunnskapsdeling mellom
prosjekter, og vi gnsker a undersgke hvordan digitalisering kan bidra til &
mer effektivt dele kunnskap pa tvers i organisasjonen.

Tema Sparsmal

- Fortell litt om deg selv og jobben du gjer i
BackeGruppen.
- Alder
Utdannelse
Stilling
Antall ar i Backe
- Antall ar i bransjen
- Hvordan jobber prosjektorganisasjonen sammen i
oppstarten av et prosjekt?

Bakgrunn

- Hvilke felles systemer brukes i oppstart av et
prosjekt?

- Kan du fortelle om hva slags mater dere har i
oppstarten av et prosjekt?
- Hva diskuteres i disse mgtene?

- Hvordan handteres avvik underveis i prosjektet?
- Oppfelging: Hvordan evaluerer dere disse

Strukturelle avvikene?

forhold

- Hvordan jobber prosjektorganisasjonen sammen i
avslutningen av et prosjekt?

- Hvilke felles systemer brukes i avslutningen av et
prosjekt?

- Kan du fortelle om hva slags mgater dere har i
avslutningen av et prosjekt?

- Hvadiskuteres i disse magtene?

- Hvordan evaluerer dere avvik ved avslutning av
prosjektet?

- Hvem snakker du med dersom du lurer pa noe i
forbindelse med et prosjekt?

- Oppfelging: Hvordan er det a ta kontakt med andre

Relasjonelle
forhold
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Kognitive
forhold

Avslutning

utover prosjektet, altsa i andre avdelinger, pa tvers
av enheter eller andre Backe selskap?
Oppfelging: Pa hvilke andre mater henter du inn
informasjon dersom du lurer pa noe i forbindelse
med et prosjekt?

I hvilken grad tror du kunnskap og erfaringer blir
delt i Backe?

Oppfelging: Hva tror du er arsakene til liten/stor
grad av kunnskapsdeling? (Avhengig av hva
vedkommende svarer)

Oppfelging: Hvor relevant tror du kunnskap fra
andre prosjekter er for ditt eget?

| hvilken grad reflekterer du over egne erfaringer i
forkant av et prosjekt?

| hvilken grad reflekterer du over egne erfaringer i
etterkant av et prosjekt?

Er det noe mer du tenker du burde dele med 0ss?
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Appendix 4 — Overview of Sample

Subsidiary Project

X -
X A
X B
X C
Y -
Y -
Y D

Status
Project

Start-up

Completed

Completed

Ongoing

Position

Managing
Director

Project
Manager

Construction
Site
Manager
Project
Planning
Manager

Project
Manager

Construction
Site
Manager
Project
Manager
Project
Planning
Manager

Production
Manager

Managing
Director

Project
Chief

Project
Manager

Construction
Site
Manager
Previous
Construction
Site
Manager

Age Group

Middle-
aged

Adult

Young
adult

Adult

Middle-
aged

Young
adult

Middle-
aged

Adult

Middle-
aged

Middle-
aged

Middle-
aged

Young
adult

Young
adult

Adult

Interview
(type and
length)

Face-to-face
Approx. 50
min
Face-to-face
Approx. 30
min
Face-to-face
Approx. 30
min
Face-to-face
Approx. 50
min
Face-to-face
Approx.- 30
min
Face-to-face
Approx. 30
min
Face-to-face

Skype
Approx. 25
min

Skype
Approx. 25
min

Phone
Approx. 25
min
Face-to-face
Approx. 20
min
Face-to-face
Approx. 40
min
Face-to-face
Approx. 25
min

Phone
Approx. 30
min
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Appendix 5 — Overview of Meetings

Type of meeting

. Participants Grounds
(topic)

The research team Identify the company’s interest
and two people areas and challenges

Brainstorm from Backe Identify what we could

meeting Entreprengr contribute with
working with Sharing and discussion of our
digitalization ideas and thoughts

Inspiration and

The research team
and a key person

Get background information
Get inspiration outside the case

background Opportunity to discuss and ask
T L questions about our thoughts
The research team More specific discussion related
and the same to our chosen research question
Brainstorm participants from Input on different angles of our
meeting the first study
brainstorm Get constructive critique to our
meeting research question
Get an understanding of
The research team pps_5|b!llt|§s and challenges with
digitalization
and one leader
Get concrete examples of what
A from another ST .
Inspiration bUS] digitalization can contribute to
usiness area .
) . See what another business area
working with ) i ith
digitalization IS working wit
Get input on our research
question from outside the case
One of the
researcher and Get insight on how the
BIM and one person from organization use digital tools
possibilities of Backe today
digitalization Entreprengr Discussion about the research
working with topic
digitalization

Deviation and
knowledge
sharing

The research team
and the HSE
manager in one of
the subsidiaries

See how the organization
register deviations

Identify other topics related to
knowledge sharing

Identify how the organization is
currently working on knowledge
sharing of deviations and human
injuries.
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Appendix 6 — Overview of Organizational Documents

Type of

Retrieved from
document

TQS Intranet

Evaluation Managing director in
reports  subsidiary X

Meeting  Managing directors in
schedules subsidiary X and Y

Minutes . . .
Managing directors in
from subsidiary X and Y
meetings y

Grounds

View routines for the construction
process

Match up what was being said in
the interviews

Identify routines of knowledge
sharing

Get an understanding of the
working routines

Match up what was being said in
the interviews

See what kind of evaluation
reports are used today.

Identify how the organization
facilitate knowledge sharing
across projects

Identify what is being discussed
in the different meetings

Identify what issues are
highlighted

Match up with what the
interviewees said about how some
of the meetings are platforms to
share knowledge.
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Appendix 7 — Overview of Organizational Systems

System

Project

Portal

Informal
Intranet

Deviation
System

Description

An overview on all the
projects in the organization.
Access through the intranet.
Structured folders with
content of project specific
information.

Not all organizational
members have access to all
the folders.

Intranet to front good
solutions and a platform to
share experiences. Lack of
structure.

Organizational members
“post” what they want in
different groups.

Digital platform (accessible
through computers, mobile
phones, iPads etc.)

Register deviations in
different categories with
pictures and descriptions of
the deviations.

The deviations are sent to the
person/profession responsible
for closing the deviation.

Grounds

Identify how the
structure of the
platform are.
See what type of
documents are
available based
on what the
interviewees say.

Get insight in
what type of
information is
posted in an
informal manner.
Investigate how
this is currently
used as a
platform to share
knowledge.

Identify how the
organization
register and
handle deviations.
Compare what
the interviewees
say with the
system itself.
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Appendix 8 — Coding of Data

The mind map illustrates how we structured our data from the interviews and coded
it in Nvivo. The table below gives an explanation of the mind map and our reasons
for why we chose to categorize the data in the way we did.

Phenomenon

Knowledge
sharing

Recognition
of knowledge

Repositories

Knowledge

Reuse of
knowledge

Type of

Negative knowledge

Future

Neutral thoughts

Positive

Digitalization
Barriers

Perception of
digitalization

Possibilties

Digital tools

Category Sub-category
Knowledge sharing
Recognition of
knowledge
Knowledge

Repositories -

Reuse of knowledge

Organization

Beginning
Procedures <<
Closing
Beginning
Routines ~<
Closing

Interaction

Managing
Director

Project Chief

Project
Manager

Construction
Site Manager

Project
Planning
Manager

Production
Manager

Grounds

Identify when the interviewees
talk directly about knowledge
sharing.

Easy to see this coding category
in light of many other codes.
Identify when the interviewees
talk about how they recognize
knowledge (either from others or
other projects , or their own
knowledge).

Identify what the interviewees
view as repositories today.
Identify what repositories exist
or what is in the interviewees
desire.

Identify when the interviewees
talk about the importance of
other knowledge.

Relevant to see this in light of
practices or other codes.
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Type of knowledge

Future thoughts

Digitalization  Perception of
digitalization

Digital tools

Procedures

Practices

Routines

Identify when the interviewees
directly talk about individual vs.
organizational knowledge.
Interesting to draw attention to
in the discussion.

Further divided into positive,
negative and neutral thoughts.
Identify the interviewees
thought about the future of
digitalization, if they are
optimistic or pessimistic, what
they argue for or against.
Further divided into barriers and
possibilities.

Identify the interviewees
understanding of digitalization.
Identify what they see as
possibilities and barriers of
digitalization.

Map out the digital tools the
organization are currently using.
Draw lines between what the
interviewees talk about
digitalization, and how they use
digital tools in their work.
General procedures are the
working methods within the
organization.

Further divided into procedures
of beginning and closing of a
project.

Identify working methods and
procedures.

Link up to knowledge sharing
and other relevant topics.

o ldentify how the
organization perform
knowledge sharing in the
regular working
procedures.

General routines the
organization have.

Further divided into routines of
the beginning and closing of a
project.

Identify organizational routines
and minimal requirements of the
construction process.

Link up to knowledge sharing
and other relevant topics.

o Identify if knowledge
sharing is embedded in
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Organizational
structure

Interactions

Managing Director
Project Manager
Construction Site
Manager

Project Planning
Manager
Production
Manager

the organizational
routines.
Identify how the organizational
members are working together
and interacting.
Draw lines between procedures
of interaction and knowledge
sharing.

o ldentify how the
organization is working
with knowledge sharing
as a part of the routines.

Distinguish between the
different positions and the
responsibilities.

Not categorized as a mean to the
analysis, but for our own
understanding.
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Appendix 9 — Overview of Quotes

Sub-research
question

In what way is
knowledge

sharing valued
in construction
organizations?

What types of
knowledge
repositories
exist in
construction
organizations?

Topic

Repetitive
problems

Interaction

Recognition of

knowledge
sharing

Nature of
projects

Nature of
projects

Individually
held
knowledge

Collectively
held
knowledge

The
interviewee'’s

position

Construction
Site Manager

Construction
site manager

Construction
site manager

Production
Manager

Managing
Director

Project Chief

Construction
Site Manager

Construction
Site manager

Project
Manager

Quote

“Problems often occur
along the way and are
repeated in each project.”
“There are no barriers
there, it is quite a free
flow. So if you are
wondering about
something, you can pretty
much call anybody.”

“I believe that we could
learn a lot from each other,
and perhaps be a bit more
proactive and have better
knowledge sharing.”
“There may be too few
arenas to meet, and it may
not be allocated enough
time and resources to do
the job, it requires a little
extra.”

“The projects are unique,
that’s what makes a
project a project.”

“... every construction
project is, in fact, the same
because you have to go
through the same
processes, solely the
execution differs, but the
process is exactly the
same.”

“It is often that some of
the people that are going
to be part of the project at
a later point are occupied
on other projects.”

“A great deal is based on
what is kept in your head.”
“We have routines as a
basis, but how it is carried
out depends a lot on the
resources or the people
that are a part of that exact
project.”
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Reuse of
knowledge

Manually
handling of
tasks

Routines

Routines

Experience
bank

Project
Manager

Construction
site manager

Project
Manager

Project
Planning
Manager

Construction
Site Manger

Managing
Director

Production
Manager

Managing
Director

“Personally I write a
journal and use Drop-Box
... So I collect all the good
experiences in a folder
there which becomes my
personal experience bank.”

“Sometimes you wish you
were better at taking notes
as you go because you
quickly forget.”

“You learn a lot from that.
Mistakes you have made
in earlier projects. Make
sure you don’t take these
with you on to the next
one.”

“.... we often start over
again, instead of
researching and searching
for experiences.”

“It should be followed up
in the ---- system, but there
we did not have the whole
overview so we needed to
do the additional work in
an Excel-sheet. In theory,
it should not be necessary,
but I needed it in order to
have control.”

“There is a routine in the
total quality system, but it
is not followed.”

“The different production
managers do it generally in
their own ways, even
though there are routines
in the total quality system,
where it describes how we
are going to do it, we solve
it in our own way
anyway.”

“The TQS is a collection
of all bad experiences. So,
if you follow the TQS, you
will most likely succeed.
..... So, that is our
experiences bank in
regards to operating
projects in a good way.”
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What barriers
and

opportunities for

knowledge
sharing exist
within
construction

organizations?

In what way can

digitalization
overcome
barriers for
knowledge
sharing in
construction

organizations?

Nature of
projects

Handling of
deviations

Evaluation of
projects

Individually
held
knowledge

Collectively
held
knowledge

Lack of
knowledge
replications

Barriers of
digitalization

Possibilities of

digitalization

Construction
Site Manager

Project
Planning
Manager

Managing
Director

Project
Planning
Manager

Project
Planning
Manager

Construction
Site Manager

Managing
Director

Managing
Director

Construction
Site Manager

Project
Manager

“There is a great deal that
iIs reinvented in each
project.”

“You take pictures when a
mistake or deviation
occurs on the phone etc.,
and then you write what it
is and send it, both on
HSE and quality
deviations. Then you send
it to the person responsible
for closing the deviation.”
“.... 1t quickly becomes a
report that is just written
and to most pleasure for
the person who wrote it,
but it is placed in a drawer
and disappears.”

“I have to use the
experiences | have gained
over these years, to solve it
the best way possible.”

“We become a small
organization in a way, we
who sit out on the
barrack....”

“You actually use more
money and frustration on
searching, then to just
close your eyes and get it
over with.”

“I am not quite able to see
what could have been, or
how you can get a more
digital flow.”

“We must not get a system
that dehumanizes the
sharing of experiences,
where we sit in our office
and search in a database to
figure it out.”

“In my opinion, a great
deal should have been
digitized.”

“In the future, there may
be more digital checklists,
that you get help to check
that all previous
experiences are kept.”
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Digital
knowledge
repository

Individually
held
knowledge

Appendix 10 — Preliminary

See attachment.

Managing
Director

Project
Manager

Construction
Site Manger

Construction
Site Manager

“We do not have any
systematic bank.”

“It could be possible to
develop a system where
everything is present when
you open it.”

“For all the things that
appear, it would be an
advantage to have it
digitally, in some way,
when you move on to the
next similar project. Then
you can use the previous
experience to avoid some
of the mistakes.”

“A great deal is based on
experiences. The more we
get digitally, the easier it is
to retrieve it and use it for
others.”
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