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1 Introduction 

1.1 Illustrating the issue 

Imagine a project-based organization in which the same problems recur in 
nearly identical projects. Knowledge needs to be revamped by identifying 
and transferring opportunities for improvement to similar projects. Over the 
last several decades, cutting-edge firms have increasingly chosen to organize 
their operations into projects. Projects offer flexibility, but problems accu-
mulate as reusable knowledge forms in detached entities, and a need for 
stabilization emerges. Unlike traditional industrial work organizations, 
project-based organizations divide work horizontally into detached flexible 
entities. This study reveals the difficulty of introducing standardized know-
ledge that can industrialize project-based organizations and offer control and 
coordination for project activities.  

Eleven case studies in two groups address problems related to standardized 
knowledge transfer between almost identical projects. One group is The 
Good Life, which is the NCC Construction’s concept for the industrial con-
struction of apartments. Recurring The Good Life projects include ground-
work performed by NCC Civil Engineering, an adjunct of NCC Construc-
tion. When the groundwork is finished, the subcontractor, Finndomo, ships 
prefabricated house modules from its factory in Hässleholm and assembles 
them at the construction site. NCC owns The Good Life production concept, 
but the subcontractor, Finndomo, is a product development partner.  

The empirical illustration below exemplifies the problem of transferring 
standardized knowledge between projects. There is a tension between the 
team members who form new knowledge in projects and the extensive rou-
tines diffused by the permanent organization. On the one hand, the standar-
dized transfer process includes the transfer of knowledge formed by individ-
ual team members through work performed in temporary organizations. On 
the other hand, the process also transfers knowledge diffused by the perma-
nent organization. The NCC construction division disseminates articulated 
knowledge to its employees through an intranet called Project Document 
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Solution. The intranet includes both operational and management functional-
ities for use in supporting construction projects. The observations of an 
intranet meeting at the NCC head office illustrated the tension between a 
project manager’s personal knowledge and the standardized routines availa-
ble through the Project Document Solution. The meeting was a course on 
how NCC employees working on TGL projects were to use the intranet. 
First, the attendees were to enter their passwords. However, even this task 
was met with resistance. An experienced project manager even said: 

 “I don’t have a password for PDS. I have not used the intranet for 10 years 
and I am not going to start now.”1 

In addition to the intranet system, an older binder system was still in use2. 
The meeting participants terminated the computer exercise and thereafter 
used the binder, which was also provided at the meeting. Team members at 
the construction site have limited access to computers, but should have 
access to an updated binder with routines specific to The Good Life3. The 
empirical illustration shows how standardized knowledge from the intranet 
failed to transfer to this team member. What knowledge exists, and where is 
it located? Who was involved in this transfer attempt? The permanent organ-
ization recognized the importance of transferring standardized knowledge 
and arranged a meeting to instruct The Good Life team members on how to 
use the intranet, as this tool included extensive information on routines and 
on the standardized product. Does this knowledge have to be transferred 
several times to be used in another recurring project?  

The other group of case studies is the TietoEnator Integrated Paper Solution, 
which is TietoEnator’s standardized software solution for the paper industry. 
Recurring projects involve usage planning performed by TietoEnator in co-
operation with the customer, Stora Enso. When the usage planning has been 
completed, TietoEnator implements customer-specific changes to the stan-
dardized software system. The software is then tested and, finally, the users 
at Stora Enso are trained as the system is rolled out.  

Observations made during a TietoEnator Integrated Paper Solution project 
illustrate yet another central concern related to standardized knowledge 
transfer, namely, the tension between the standardized product and customer 
specific adjustments. In the project described below, TietoEnator is respon-
sible for testing the software at Stora Enso’s paper mill in Hylte. The Tie-
toEnator Forest Section staffs the project with team members and a project 
manager. When change requests for the standardized system are received, 
                               
1 Please note that I am paraphrasing here from my personal observation notes. 
2 PDS meeting at the NCC head office 2004-10-08. 
3 Based on observations at TGL Hamre in Duved 2005-01-18. 
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there are two possible courses of action. If the changes are useful to multiple 
customers, then the changes are incorporated in a new version of the stan-
dardized product. If the benefits of the requested change are unique to one 
specific customer, a local adaptation is developed. The change requests arti-
culated in the recurring projects are sent electronically to the permanent or-
ganization, which decides whether product development or local adaptation 
is necessary. Does standardized knowledge transfer to and from the perma-
nent organization? When a premature product was rolled out to the custom-
er, the extent of local adaptation was overwhelming, and the roles became 
reversed: the standardized product was developed from within the project, 
while personnel from the permanent organization performed local adaptation 
on-site. For two weeks during the period of my observations, the Finnish 
product development manager was present at the Hylte mill. He explained 
that TietoEnator Integrated Paper Solution was a standardized product but 
that the customer was not aware that this product offered only limited adap-
tation to existing work routines at the Hylte mill. The adaptations that Hylte 
requested to the standardized product resulted in the project’s falling months 
behind its original time schedule. The Finnish product development manager 
reflects that: 

 “I did not know how far behind the time schedule the Hylte project really 
was until I got here.”4 

The quotation above illustrates how problematic it is to transfer knowledge 
related to the standardized product to the Hylte core team and the customer.  
What are the roles of the permanent organization, the team member and the 
recurring projects in this standardized transfer process? Extensive local 
adaptation at the Hylte mill had resulted in the project’s fallings behind its 
original time schedule. The product development manager lacked knowledge 
of how the Hylte core team was progressing, which forced him to travel to 
Hylte to supervise the start-up phase. The only way to transfer knowledge 
regarding how the project was progressing was to be physically present at 
the Hylte mill. Again, one must ask where the standardized knowledge is 
located and what propels standardized knowledge through the transfer 
process.  

NCC and TietoEnator’s experiences illustrate some of the difficulties with 
knowledge transfer that will be addressed in the present study. This study 
will consider how standardized knowledge is transferred between recurring 
projects. Additional questions that will be considered include whether it is 
possible to identify and locate standardized knowledge in an incomplete 
transfer process and whether the current literature provides a language to 

                               
4 Please note that I am paraphrasing here from my personal observation notes. 
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describe the standardized transfer process and problems related to know-
ledge transfer between recurring projects. 

1.2 The context – Project-based organizations 

It is interesting to focus on knowledge transfer in a project-organized con-
text. Thus, working life is becoming increasingly project-based. Project 
Management researchers present empirical evidence that supports an in-
creasing project-based structure of working life. Wittington, Pettigrew, Peck 
Fenton and Conyon (1999) analyze survey data on organizational change in 
medium- and large-size firms throughout Western Europe. The results are 
that project-based structures have become more pervasive. Empirical results 
from a field study by Bahrami (1992) at 37 high-tech firms in California’s 
Silicon Valley support the rise of Project-Based Organizations (PBOs). Here, 
results show an increase in temporary teams performing a wide range of 
activities. Midler (1995) explored the transition from classical functional 
organization to project coordination. He studied Renault’s journey towards 
project orientation.  

In addition, there are empirical results from Sweden (Ullström, 2002) show-
ing an increase in project-oriented industry supportive activities. Here, it is 
important to note that supportive activities within industry are increasing. 
The assumption is that industry supportive activities, which are mostly per-
formed by consultants, are project-based. In 1985, 25 percent of all em-
ployees in manufacturing were industry supportive activities. By 1997, this 
figure had increased to 40 percent (Ullström, 2002). Arvidsson and Ekstedt 
(2006) address long-term changes in Swedish business life and propose that 
a new division between traditional industrial companies and business-related 
services is emerging. They argue that a lengthy decline in industry has been 
offset by the growth of business-related services, which are usually orga-
nized on a project basis.  

The organization literature (Thompson, 1967, Mintzberg, 1983) acknowl-
edged standardization and loosely coupled organization structures long be-
fore the definition of PBOs became commonly used. Mintzberg (1983) as-
serted that activities give rise to two fundamental opposing requirements. In 
PBOs, the task is divided into various activities to be performed. These ac-
tivities are then coordinated to accomplish the task. Examples of coordina-
tion mechanisms are the standardization of project processes, outputs and 
workers’ knowledge. Through standardization, coordination can be achieved 
before the work is undertaken in a project.      
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According to Eskerod (1996), PBOs are characterized as companies where 
(a) the task of the firm is done in projects, (b) several projects are performed 
simultaneously, (c) responsibility is delegated to the project and (d) authority 
lies with the project manager. In several industries, PBO is the normal form 
of work. The literature perceives activities in the IT sector (Söderlund, 2005) 
and the cultural sector (Arvidsson & Ekstedt, 2006) as well as consulting 
business (Sydow, Lindkvist & DeFillippi, 2004) as organized mainly on a 
project basis. Dainty, Cheng and Moore (2004) view construction as one of 
the most well established project-based sectors. However, there is also litera-
ture that recognizes that ‘project’ is a family of concepts that is not easy to 
define (Engwall, 1995; Engwall, 2005). Even bureaucratic and seemingly 
permanent organizations perform specific tasks in projects (Sahlin-
Andersson & Söderholm, 2002, Arvidsson & Ekstedt, 2006).  

It may prove important to highlight that different ways of organizing a firm 
may present different possibilities and problems related to knowledge trans-
fer. According to Hobday (2000), the positive side of PBOs is that their form 
creates and recreates new organizational structures around the demands of 
each project. The PBO can be flexible to change and is effective in integrat-
ing different types of knowledge. Still, PBOs are weak in coordinating 
processes, resources and capabilities across the organization as a whole. The 
difference between organizations that perform their task in projects and or-
ganizations that are seemingly permanent and perform a limited number of 
tasks in projects is the location where knowledge is developed. Generally, 
knowledge is developed as work is performed. Bureaucratic and seemingly 
permanent firms perform the firm’s tasks within the permanent organization. 
Knowledge related to the firm’s task is then developed in the permanent 
organization: for example, in project-organized research and development 
(R&D activity). In contrast, PBOs perform the firm’s task in projects and 
knowledge related to the firm’s task is developed in projects (Ekstedt, 1991). 

PBOs differ from bureaucratic and seemingly permanent organizations and 
display projects with different characteristics within the project portfolio. 
According to Ekstedt, Lundin, Söderholm and Wirdenius (1999), projects 
can be perceived as either recurring or unique. It is of interest to study 
projects that may be perceived as recurring. In recurring projects, the perma-
nent organization most likely supports project activities that follow a prede-
termined pattern. The predetermined pattern may be extensive because activ-
ities are repeated in similar projects. Can additional problems emerge in 
continuously initiated projects that deliver a standardized product concept? 

Projects exhibit differences at an intra-project level. It is suggested that, at an 
intra-project level, projects from different sectors differ in the level of tech-
nological uncertainty at the time of project initiation (Shenhar & Dvir, 
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1996). We may distinguish between low-tech and medium-tech projects. 
Low technological uncertainty refers to projects that implement familiar 
technologies. No new technology is employed because the project relies on 
existing and well-established technologies to which all industry players have 
equal access. Low-tech projects are common in the construction sector. Me-
dium technological uncertainty refers to projects that involve adaptations of 
familiar technologies. The project may involve a limited amount of new 
technology but not more than 50 percent of the technology embodied. Me-
dium-tech projects are common when focusing on delivery projects in the IT 
sector.  

1.3 Current research 

The following sections cover a literature review of research on knowledge 
formation and transfer in organizations. In addition to discussing knowledge 
transfer in organizations, the sections also address research on knowledge 
transfer in PBOs. However, it is still recognized that many perspectives on 
knowledge exist in the literature5.    

1.3.1 Knowledge formation  

Starting with knowledge formation in organizations, organizations strive to 
grow and become more profitable in a competitive market. Most organiza-
tions in this situation need to organize their activities more efficiently and 
make fewer mistakes (Coase, 1988). Knowledge about the activities they 
perform is essential when organizing for effective knowledge production. 
Generally, knowledge about the activities carried out is developed as work is 
performed. This is also the case in PBOs (Ekstedt, 1991). One difference 
between seemingly permanent and PBOs is that, in a project-based context, 
core activities are divided into time-sensitive projects. This division creates 
advantages, such as allowing a focus on specific tasks. It also creates con-
straints when knowledge developed during the course of a temporary organi-
zation must be passed on before completion. It may be reasoned that succes-
sive knowledge production in a project-based context may be thought of as 
transferring knowledge between temporary projects. The discussion may be 
extended by suggesting that successive knowledge production in PBOs is 
based on the assumption of knowledge transfer between temporary projects. 
However, transferring knowledge in a project-based environment is proble-
matic because temporary organizations are limited in terms of time. Tempo-
                               
5 Different perspectives on knowledge are addressed in section 2.3.2 and 2.4.2 in chapter 2. 
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rary organizations are initiated to fulfill a task. When the task is fulfilled, 
such organizations are terminated. Furthermore, the task may not include 
knowledge transfer.  

Acknowledging the importance of effective knowledge production directs 
our attention towards learning between temporary projects. Successive 
knowledge production and learning are concepts of a more normative cha-
racter. Researchers in this field argue that to create a competitive advantage 
organizations need to develop capabilities allowing for effective knowledge 
production and the ability to learn from experiences (Ayas, 1996; Cooper, 
Lyneis & Bryant, 2002; Damm & Schindler, 2002). Although these concepts 
have advanced our understanding, they are also marked by certain limita-
tions that stem mainly from their somewhat normative character. In contrast 
to this line of research, it is relevant to study how PBOs do or do not transfer 
knowledge between recurring projects.  

PBOs aiming for effective knowledge production face the challenge of es-
tablishing a connection between team members’ knowledge and organiza-
tional knowledge. Team members learn over time; however, this knowledge 
has to be documented, perhaps encoded into digital form, shared and made 
available to others when a temporary organization ends. Simon (1991) dis-
cusses how concepts from cognitive psychology describing learning, prob-
lem solving, and expertise could be applied to an analysis of organizational 
learning. According to Simon (Ibid.), all learning lies inside individuals. 
Simon (Ibid.) proposes that organizations learn by learning from their mem-
bers. Levinthal and March (1993) propose that organizations learn by encod-
ing inferences from history into routines. Building on Levinthal and March, 
in an attempt to apply this idea to PBOs, it seems these organizations only 
learn when members of temporary organizations learn. However, this idea is 
debatable because it introduces learning at an organizational level.  

Levinthal and March (1993) propose that it is possible to design organiza-
tions that can learn from experience. The authors introduce three problems 
that reflect the restrictive character of learning. First, learning tends to sacri-
fice the long term for the short term. Second, learning tends to favor effects 
that occur close to the learner. Finally, organizational learning over-samples 
successes and under-samples failures. Furthermore, the authors argue that 
organizations have difficulty sustaining adequate exploration. It is proposed 
that organizations approach these problems through simplification and spe-
cialization. The process of routinization could turn experiences into im-
proved organizational performance. In seeking to connect the problems high-
lighted by Levinthal and March (Ibid) to this study, it may prove vital for 
PBOs to support the use of experiences and knowledge formed in temporary 
organizations that no longer exist. It could be problematic when knowledge 
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comes into use elsewhere within the organization; i.e. the activities per-
formed may not be improved. What if knowledge that comes into use in the 
future prompts activities that are not as good as the last time they were per-
formed?   

It is reasonable to suggest that the purpose of learning is to accumulate 
knowledge. Successive knowledge production may presuppose learning; 
thus, learning may have the function of creating knowledge. According to 
Ekstedt el al. (1999), we may view knowledge as consisting of both a stock 
and a flow. The stock is knowledge somehow linked to the organization. 
Knowledge flow is described as a process in which knowledge of different 
kinds can be generated, disseminated, used, and phased out. The authors 
propose that the flow can be viewed as a learning mechanism at the organi-
zational level. In contrast, it is possible to stress knowledge formation as a 
prerequisite for learning. To use the concepts developed by Ekstedt et al. 
(Ibid), without the knowledge stock there will be very limited input to a 
knowledge flow process. Knowledge stock and flow are concepts that will 
be discussed further in subsequent chapters.  

The reason for excluding the learning literature was mentioned previously. 
My view is that the learning literature is often based on normative arguments 
proposing that learning is something good. The problem is complicated in 
that it may be possible to view the knowledge transfer literature as a part of 
the learning literature. Could it be possible to view the learning literature as 
addressing a somewhat broader problem than the transfer literature, which 
focuses on a specific area and addresses a detailed problem? Following this 
line of thinking, I do not propose that the learning literature is not related to 
the complex issue of knowledge transfer. However, I will focus on know-
ledge transfer difficulties, leaving aside the somewhat broader problem of 
addressing learning-related issues. Setting aside the literature addressing 
learning issues, we now return to the literature addressing problems asso-
ciated with knowledge transfer.  

In an attempt to categorize knowledge, Blackler (1995) identifies a category 
of knowledge that he refers to as embedded knowledge. This type of know-
ledge resides in systematic routines. My view is that Blackler’s definition of 
embedded knowledge may be too narrow. Finding the appropriate abstrac-
tion level when it comes to describing knowledge transfer is important. In 
PBOs, for example, it may be difficult to express knowledge in between 
projects. The literature discussed above highlights knowledge transfer in 
permanent organizations. This literature may not articulate all the relevant 
issues present in a project-organized context. If we assume that knowledge 
develops as activities performed in projects, it may be important to broaden 
the discussion on knowledge transfer to include project activities.    
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This section acknowledges difficulties in distinguishing between intra-and 
inter-organizational knowledge transfer. Intra-organizational knowledge 
transfer models suggest that effective management requires knowledge 
transfer from one unit to another within an organization (Galbraith, 1990; 
Foss & Pedersen, 2002; Schlegelmilch & Chini, 2003; Wang, Tong, & Koh, 
2004; Li, 2005). I contend that intra-organizational knowledge transfer is 
useful to understand knowledge transfer when focusing on knowledge that 
transfers within a specific part of an organization. Still, I suggest that the 
distinction is an oversimplification. What if it is possible to discuss intra-
organizational knowledge transfer by limiting the study of an international 
corporation to a national boundary? The literature suggests that it could be 
worthwhile to study knowledge transfer from one team or department to 
another within a specific organization (Anheim, 2001; Prencipe & Tell, 
2001; Antoni 2003). Furthermore, there is inter-organizational knowledge 
transfer. It is suggested that effective management of collaborations between 
organizations requires knowledge transfer between the organizations con-
cerned (Darr, Argote, & Epple, 1995; Ingram & Simons, 2002; Eriksson & 
Chetty, 2003). The problem of choosing to focus on either intra- or inter-
organizational transfer is that it can be difficult to delimit discussions to, for 
example, transfer within an organization. Is it not possible to view know-
ledge formation as isolated within an organizational context? However, both 
intra- and inter-organizational knowledge transfers raise questions of wheth-
er transfers could be viewed as reasonably without problems or difficulties. 
The transfer discussion is complicated by empirical evidence that is consis-
tent with the opposite view that it is very complicated to transfer knowledge 
(Galbraith, 1990).  

1.3.2 Transfer in project-based organizations 

Research within the Project Management (PM) field acknowledges the chal-
lenge of transferring knowledge in a project-organized context and address 
three types specific for PBO. The first type is when knowledge developed in 
a project is transferred to the permanent organization. The second type de-
scribes the case in which knowledge made available by the permanent organ-
ization is transferred to, and used in, a project. Although the present work 
focuses on these two types, a third type of transfer recognizes knowledge 
that moves between two simultaneous projects without engaging the perma-
nent organization.   

The first type of transfer takes place when knowledge formed in a temporary 
organization is transferred to the permanent organization. This transfer is 
complicated, in the sense that the permanent organization may not always be 
able to access knowledge formed in the projects. It may also prove difficult 
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for the permanent organization to support knowledge renewal without access 
to knowledge formed in projects. 

The literature below emphasizes knowledge that forms in temporary organi-
zations and is transferred from the temporary to permanent organization. 
Björkegren (1999) studied knowledge and learning between projects. Impe-
diments and enablers for knowledge transfer between projects are analyzed 
by identifying knowledge bearers and barriers. Empirical findings show that 
the concepts of bearers and barriers can contribute to an understanding of 
knowledge transfer within organizations. In this context, bearers refer to 
individuals and routines, where it is important to note that the definition of 
bearers assumes that the bearers are transferred to the next project. Barriers 
refer to cognitive closures, such as the limitations of language, as well as a 
lack of previous experience, organizational structure, and time. However, 
Björkegren does address the difficulty of viewing knowledge as either con-
text-dependent and personal, or context-independent and easy to codify and 
transfer. Using the concepts proposed by Björkegren, it could be worthy to 
study knowledge transfer without being limited to defining bearers as either 
individuals or routines. Could transferability originate in a complex interplay 
between personal and codified knowledge? This raises the question of 
whether there may be additional ways to describe knowledge that transfers 
between projects.  

Maaninen-Olsson (2004; 2007) is another researcher who emphasizes know-
ledge formation in temporary organizations and how that knowledge trans-
fers. Maaninen-Olsson studies knowledge integration in industrial projects. 
She focuses on contextual and historic aspects of the subject, with an analy-
sis based on Gherardi and Nicolini’s (2000) practice knowledge concepts. 
The analytical concepts are based on actor network theory and involve indi-
viduals, artifacts, and texts. The empirical results show that texts were used 
to disseminate what was perceived as less complex knowledge, such as 
drawings and standardized descriptions, whereas dialogue was used to ex-
change knowledge that was perceived as more complex. I argue that this is 
an oversimplification. What defines the degree of complexity of knowledge? 
What makes standardized knowledge less complex? Is standardized know-
ledge easy to transfer and independent of the context in which it was 
created? Drawing on Maaninen-Olsson’s study, I argue that additional prob-
lems emerge when one acknowledges the problems of describing standar-
dized knowledge as less complex and the challenge of discussing whether 
standardized descriptions are context-independent and easy to transfer. It is 
important to complement Maaninen-Olsson’s study by focusing on the neg-
lected element of standardized knowledge and how it transfers between 
projects that recur. 



 19

Anheim (2001) also bases his view on transfer on the knowledge that forms 
in temporary organizations. To Anheim, learning between projects in the 
construction sector is compared with learning between projects in the 
IT/Telecom sector. His analysis is based on an eight-stage model comprising 
identification, documentation, reflection, classification, availability, recep-
tion, understanding, and de-learning. The author proposes that knowledge 
transfer of individuals’ experiences is comprised of all the above-mentioned 
stages. However, empirical results show that hardly any of these stages ac-
tually occur. Is this because the transfer fails, or because the eight stages in 
the model are too difficult to capture empirically, i.e., the analytical power of 
the model leaves much to be desired? Building on this finding, I suggest that 
another problem becomes visible: the problem of understanding where diffi-
culties occur in a knowledge transfer process.  

Enberg, Lindkvist, and Tell (2006) provide additional insight on knowledge 
formation and transfer in temporary organizations. In addition to arenas for 
knowledge articulation, they stress the importance of individuals’ expe-
riences and accumulation of tacit understanding. Enberg et al. suggest an 
iterative model that shows the integrative and economizing features of the 
individual-collective dynamics. Even though their framework is highly theo-
retical, it is still somewhat unclear how it furthers our understanding of how 
knowledge integrates. When stretched, the analysis indicate that it is some-
times more efficient for project managers to rely on tacit knowledge than to 
facilitate interaction through meetings and artifacts. Enberg et al. do not fully 
explore the two sometimes conflicting dynamics: the individual and personal 
rather than collective and the codified. Even though the analysis covers the 
two dynamics, it still leaves open the question of how to establish connec-
tions between individual and non-individual elements.  

Even though the literature often places emphasis on one type of transfer, 
recognizing that the first and second types interact is a complex issue. Even 
though Brady and Davies (2004) focus on the knowledge that transfers from 
projects, i.e., the bottom up approach, they still recognize that the organiza-
tions seek predictable routines for projects. Brady and Davies explore the 
nature of the project-based learning process that occurs when a corporation 
develops a new technology or expands its market base. The researchers 
present a model that they term “project capability-building.” The model 
starts with the exploitation of practices in a new area, and over time the fo-
cus switches to exploitation as new routines develop to execute a growing 
volume of projects. Of particular interest is that the researchers acknowledge 
the difficulty they encountered in developing a model that can accurately 
represent exploitation of existing knowledge as well as exploration of un-
known alternatives and the development of new knowledge. However, the 
model proposed by Brady and Davis does not fully answer all the outstand-
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ing questions. For example, they do not address the case of adaptation of 
standards. Could this actually take place in the reverse direction? What if 
extensive exploitation is followed by exploration, as standards are adapted? 
In addition, Brady and Davis fail to consider the additional problems of 
standardization versus renewal that an in-depth description of a standardized 
transfer process may uncover.  

The literature also addresses a second type of transfer, which describes the 
case in which knowledge made available by the permanent organization is 
transferred to, and used in, a temporary organization. The literature below 
places emphasis on knowledge that moves from the permanent to the tempo-
rary organization. Antoni (2003) studies learning between product develop-
ment projects. Empirical results presented by Antoni emphasize the impor-
tance of the permanent organization for organizational learning between 
projects. Experiences are largely restricted to individuals’ memories unless 
the permanent organization has a means of enabling wider use. Antoni’s 
research is conducted in a multi-project setting, where project members are 
simultaneously involved in a number of projects. Within this context, expe-
riences may be restricted to individuals, as team members change over the 
course of a project. When characterizing knowledge as an element in learn-
ing activities, emphasis is placed on technical product information, making it 
easy to formulate, communicate, and codify. Could technical product infor-
mation that forms in a unique product development project be context-
independent? It is noteworthy to highlight that even Antoni suggests that 
stated needs for codified knowledge do not correspond with actual use. I 
suggest that Antoni’s study needs to be complemented with an in-depth ex-
ploration of how knowledge is made available by the permanent organiza-
tion and whether this codified knowledge is used in temporary organizations.  

Werr (1999) is another researcher who puts emphasis on codified knowledge 
that transfers from the permanent organization to the projects. Werr shows 
that knowledge of methods represents more than technical knowledge. Em-
pirical results support the view that methods can be used as a language for 
structuring a complex world that is to be changed. Building on these find-
ings, I propose that an in-depth discussion is needed that covers more than 
the methods diffused by the permanent organization. Could there be addi-
tional or competing ways to structure a complex world? 

Furthermore, the PM literature also discusses the dual challenge of managing 
codified and personal knowledge in information systems. Kasvi, Vartiainen, 
and Hailikari (2003) studies knowledge management competence in pro-
grams. The results show that knowledge formed during the course of a 
project surfaces in the final report, but apart from that, it remains unused. 
The analysis, however, lacks an in-depth description of what type of know-
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ledge is possible to manage and what type is not. The authors present a high-
ly simplistic model of a process that transfers knowledge between program 
stages. The proposed model is linear, analyzes the traditional stages, and 
divides a project into an explicit plan followed by a contract that covers pro-
cedures and lessons learned. Can an oversimplified linear model fully an-
swer the outstanding questions on the management of standardized know-
ledge? I suggest complementing Kasvi et al. (Ibid) with a viewpoint in which 
complications with knowledge transfer could be accessed from a knowledge 
formation standpoint rather than a project or program process angle.  

Fernie, Green, Weller, and Newcomb (2003) put emphasis on knowledge 
that transfer to projects, but rather than highlighting the knowledge that 
leaves the permanent organization, they focus on the integration of know-
ledge in a new and different context. Fernie et al. also study knowledge 
transfer between sectors. The authors propose a method for knowledge shar-
ing. An application of the method points towards the importance of re-
contextualization, social interaction, and debate when understanding know-
ledge sharing. Even though these results are interesting, they do not analyze 
how and why knowledge is re-contextualized and changed through social 
interaction.   

The literature also studies if codified and digitized knowledge from the per-
manent organization integrate in new projects. Newell, Bresnen, Edelman, 
Scarbrough, and Swan (2006) explore the failure of information systems-
based strategies to transfer knowledge between projects. Results suggest that 
knowledge captured is not deemed useful or that teams lack awareness that 
there exists knowledge that could be used. Building on these findings, this 
raises the question of why team members are not aware that there is standar-
dized knowledge that could be used. Could knowledge made available by a 
permanent organization be viewed as useless and therefore ignored? What if 
the system-based strategies fail because the content diffused is created and 
managed by the permanent organization? It could therefore be justified to 
study information systems (IS) indirectly as a part of the permanent organi-
zation. Following this line, Prencipe and Tell (2001) study how PBOs reuse 
codified knowledge by transferring it from one project to another. Their 
findings suggest that PBOs seem to focus their efforts on outcomes rather 
than the process of knowledge codification in developing technical devices 
and mechanisms for knowledge transfer. Their study, however, neglects to 
examine where codification fails. There may be extensive difficulties 
throughout transfer processes that require knowledge to be codified in order 
for it to be reused.  

In addition to the transfer discussion, Söderlund (2005) argues that compe-
tence in PBOs refers to knowledge integration within projects as well as the 
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generation and execution of projects from the viewpoint of the mother or-
ganization. Söderlund’s view is that project competence refers to the ability 
to integrate business and technical competence. Although project compe-
tence is an intriguing concept, it may not cover all the complexity inherent in 
a discussion addressing if and how knowledge can be used again in an or-
ganization. It could be difficult, for example, to discuss knowledge forma-
tion connected to the end-product produced by a project. This raises the 
question of whether or not it could be possible to argue that the end-product, 
produced in a project, can develop competencies. I suggest that the know-
ledge transfer6 concept may have additional capacity to encompass know-
ledge connected to the end-product that a project delivers.  

Finally, the literature addresses the third type of transfer: a knowledge flow 
between simultaneous temporary projects. On the one hand, if organizations 
cannot transfer knowledge gained in a project, the same problems may recur 
in forthcoming projects. On the other hand, if the knowledge that transfers is 
not reflected upon and managed, then the organization may end up transfer-
ring problems between simultaneous projects. For example, Lim and Mo-
hamed (2000) study why construction problems recur in projects. Their find-
ings suggest that the most common problems are human performance prob-
lems. Furthermore, there are problems attributed to economy, policy, philos-
ophy, circumstances, finances, and resources. Their empirical results also 
suggest that the recurring problems stem from individuals’ ambiguous use of 
project management concepts. Noteworthy here is that despite the attention 
placed on knowledge transfers, both by academia and practitioners, the same 
problems tend to recur. 

Existing research explores knowledge transfer in matrix and functionally-
based organizations (Carlile & Rebenstisch, 2003; Østerlund & Carlile, 
2005; Hsiao, Tsai, & Lee, 2006; Dyer & Hatch, 2006; Szulanski & Jensen, 
2006). Existing work also explores how matrix and functionally-based or-
ganizations transfer knowledge when business is performed in projects (Car-
lile, 2004; Newell, Tansley, & Huang, 2004; Scarbrough, Bresnen, Edelman, 
Laurent, Newell, & Swan, 2004; Newell, Bresnen, Edelman, Scarbrough, & 
Swan, 2006; Enberg, Lindkvist, & Tell, 2006). In contrast to matrix and 
functional organizations, the Project-Based Organization (PBO) is one in 
which the project is the primary unit for production (Hobday, 2000). The 
literature also recognizes problems associated with knowledge transfer in 
PBOs (Sydow, Lindkvist, & DeFillippi, 2004; Matusik & Heeley, 2005; 
Robertson & Williams, 2006). The existing literature acknowledges that a 
potential problem for PBOs is that knowledge formed in a project may not 
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be used again in another project. It is difficult to find the right balance be-
tween, or even acknowledge, the co-existence of dichotomies such as indi-
vidual-organizational, personal-codified, knowledge content-management, 
and standardization-adaptations. So far, the analyses tend to neglect the ori-
gin of the difficulties; every time new projects are launched, there is a ten-
dency to reinvent the wheel rather than review terminated projects and reuse 
available experience and knowledge.   

At this stage, it appears that researchers focusing on bureaucratic and per-
manent organizations have acknowledged the challenge of knowledge trans-
fer (Cohen & Levinthal, 1990; Galbraith, 1990; Blackler, 1995; Darr, Ar-
gote, & Epple, 1995; Nonaka & Takeuchi, 1995; Szulanski, 1996; Dixon, 
2000; Foss & Pedersen, 2002; Ingram & Simons, 2002; Eriksson & Chetty, 
2003; Schlegelmilch & Chini, 2003; Wang, Tong, & Koh, 2004; Li, 2005). 
PM researchers also acknowledge the challenge of knowledge transfer be-
tween projects (Björkegren, 1999; Lim & Mohamed, 2000; Anheim, 2001; 
Prencipe & Tell, 2001; Antoni 2003; Fernie, Green, Weller, & Newcomb, 
2003; Söderlund, 2005; Enberg, Lindkvist, & Tell 2006; Maaninen-Olsson, 
2007). Much of the research into knowledge transfer in PBOs pays less at-
tention to standardized knowledge, and instead emphasizes knowledge 
formed in more unique projects. Although there are studies of knowledge 
transfer in PBOs, studies of knowledge transfer between recurring projects 
exhibiting a high degree of standardization are scarce. Little effort has been 
devoted to developing alternative concepts that can contribute to our under-
standing of standardized knowledge transfer. Could it be that without the 
ability to transfer standardized knowledge, a recurring project could deliver a 
customized product as opposed to a standardized product?  

One reason why academic scholars have not focused on standardized know-
ledge transfers in PBOs may be that the subject draws on and integrates lite-
rature on knowledge transfer in the Project Management field with literature 
on standardization. So far, the development and use of standardized know-
ledge has had a limited impact on academic discourse in general (Brunsson 
& Jacobsson, 1998) and the Project Management field in particular. The 
standardization literature tends to focus on rules and routines (Brunsson, 
Jacobsson, 1998; Svedberg Nilsson, Henning & Fernler, 2005). Routineness 
refers to patterns of streamlined behavior by diffused in explicit routines 
(Kärreman, Alvesson, & Wenglén, 2006). Could standardized knowledge be 
more than explicit rules and routines? Intra-organizational standards focus-
ing on what employees do are underlined in Brunsson and Jacobsson (1998), 
who shows that standards can include procedures as well as products. Exist-
ing standardization research has failed to pursue an in-depth exploration of 
what kind of knowledge firms choose to mold into standardized knowledge 
and how this standardized knowledge transfer is to be used within the orga-
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nizational context. This still raises the question of what experiences are the 
base for the knowledge that becomes standardized. What does standardized 
knowledge encompass? Are there limits to the knowledge that is possible to 
standardize? 

1.4 Purpose  

Knowledge transfer in PBOs has received considerable attention in the vast 
literature on the subject (Björkegren, 1999; Lim & Mohamed, 2000; An-
heim, 2001; Prencipe & Tell, 2001; Antoni 2003; Fernie, Green, Weller, & 
Newcomb, 2003; Söderlund, 2005; Enberg, Lindkvist, & Tell 2006; Maani-
nen-Olsson, 2007). It is problematic to transfer lessons learned from one 
recurring project to other recurring projects. A PBO is divided into time-
limited temporary organizations connected by a permanent organization. 
Knowledge transfer becomes problematic when knowledge formed is lost 
after termination of a temporary organization. In contrast to temporary or-
ganizations, the permanent organization exists beyond the point of each sin-
gle temporary organization.  

The need to further our understanding of how to improve and renew business 
operations is spelled out in the more general literature on knowledge forma-
tion (Coase, 1988; Simon, 1991; Levinthal and March, 1993; Ayas, 1996; 
Cooper, Lyneis & Bryant, 2002; Damm & Schindler, 2002;). In addition, the 
PM literature acknowledges the renewal paradox (Ekstedt et al., 1999). Al-
though each temporary organization is unique to some extent, as the 
workplace differs and team members vary, the roles and processes used of-
ten become ingrained. Team members gain knowledge of the roles through 
long experience. Ekstedt et al. (Ibid) suggest that roles can be combined into 
stable and foreseeable processes. These processes are often diffused by a 
rather weak permanent organization. A high degree of flexibility in daily 
activities may not be reflected in long-term knowledge renewal. However, 
the renewal paradox proposed by Ekstedt et al. fails to explore renewal in a 
highly standardized context where the permanent organization diffuses ex-
tensive routines.   

Despite the recent contribution to the knowledge transfer area, many of the 
challenges with standardized knowledge transfer remain largely unexplored 
areas of research. Research on knowledge transfer in PBOs has not distin-
guished between recurring projects, which exhibit a high degree of standar-
dization, and unique projects (Ekstedt et al., 1999). This distinction is impor-
tant because it may be easier to acknowledge the potential benefits of know-
ledge transfer between recurring projects in which routines create recurrent 
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patterns of streamlined behavior. A resemblance in knowledge formation 
between projects could facilitate knowledge transfer. Standardization re-
quires similar activities to be performed repeatedly. It is therefore important 
to acknowledge transfer difficulties in standardized recurring projects with 
almost identical tasks, procedures, and products. Of further interest are the 
limits of transferring knowledge tied to tasks performed in the recurring 
projects, i.e., technical knowledge, in addition to knowledge of how to run 
recurring projects, i.e., meta-project knowledge. Transfer problems may be 
complicated because PBOs can have a project portfolio encompassing dif-
ferent types of projects with different types of knowledge transfer problems. 
Therefore, it is necessary to focus on knowledge transfer between instances 
of a special type of temporary organizations, that is, standardized recurring 
projects.  

While many have recognized transfer snapshots, either how project know-
ledge transfers to be managed by the mother organization, or how managed 
knowledge integrates into new projects (Björkegren, 1999; Lim & Mo-
hamed, 2000; Anheim, 2001; Prencipe & Tell, 2001; Antoni 2003; Fernie, 
Green, Weller, & Newcomb, 2003; Söderlund, 2005; Enberg, Lindkvist, & 
Tell 2006; Maaninen-Olsson, 2007), little effort has been devoted to in-depth 
explorations of how standardized knowledge forms in a project and transfers 
to be used again. Research on knowledge transfer has paid less attention on 
developing a language to describe if and how knowledge from standardized 
projects is managed and reused. On the one hand, the standardized transfer 
process consists of individuals’ knowledge that forms because of the work 
performed in temporary organizations. On the other hand, the transfer 
process also consists of standardized knowledge diffused by the permanent 
organization. Traditional transfer research in Project-Based Organizations 
has omitted the industrialization of Project Management, encompassing the 
tension between individual team members who form new knowledge and the 
extensive routines diffused by the permanent organization.   

Ahrne and Brunsson (2004) suggest that even though business life is becom-
ing deregulated in a number of areas, standardization is increasing. Standar-
dized projects are especially of interest because this type of project has re-
ceived little attention in the PM literature. This is a reason to extend previous 
research by developing a conceptual framework that can express where 
PBOs experience difficulties when transferring standardized knowledge. 
When PM is industrialized, research is needed to further our understanding 
of where things go wrong within the standardized transfer process.  

When an attempt is made to examine standardized knowledge transfer be-
tween recurring temporary organizations, it is essential to focus on the fol-
lowing two research questions: 
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• How is standardized knowledge transferred and used in recurring 

temporary organizations?  
• What are the roles of the permanent organization, the individual, and 

the temporary organization in the process of transferring standar-
dized knowledge? 

The purpose of this thesis is to develop and test a conceptual framework by 
investigating the transfer of standardized knowledge in PBO:s.  

The present thesis seeks to contribute to current research by articulating and 
illustrating the knowledge transfer process between recurring projects that 
exhibit a high degree of standardization. This articulation includes develop-
ing a language that can deepen the understanding of problems related to 
knowledge transfer between recurring projects. Additionally, the final chap-
ter extends previous research and proposes a model that visualizes what 
Project-Based Organizations need to address in order to achieve successful 
knowledge transfer. So far, the research has failed to answer the outstanding 
question of how industrialized Project-Based Organizations can benefit from 
what they know and develop knowledge effectively. Economic performance 
may depend not only on knowledge formed in daily activities but also on the 
ability to transfer that knowledge.   

1.5 Outline of the thesis 

The thesis is divided into eight chapters (see figure 1): introduction, a con-
ceptual framework for standardized knowledge transfer, method, NCC case 
studies, TietoEnator case studies, cross-case description of the transfer 
process, comparing standardized knowledge transfer in the construction and 
IT sectors, discussion, and conclusion. The following section introduces the 
chapters and provides a brief comment about their content.   

The introductory chapter provides a background and identifies the research 
gap. Two questions are presented: How is knowledge transferred and used in 
standardized temporary organizations? What are the roles of the permanent 
organization, the individual, and the temporary organization in the process of 
transferring standardized knowledge? Subsequently, another purpose is in-
troduced, which is to develop a conceptual framework that can express 
where and why PBOs have trouble when transferring standardized know-
ledge.  



 27

Chapter two introduces a new conceptual framework for standardized know-
ledge transfer and presents the components as well as the design of the 
framework. The components are chosen to capture the intrinsic complexity 
of transfer in a highly standardized context. The conceptual framework de-
sign is a simplification; however, the components are charged with meaning. 
Each component is situated in a larger theoretical discussion to show how 
these specific parts connect to the whole, i.e., the framework. 

Chapter 3 describes the research method used in the present thesis. The se-
lection of cases and data generation is presented along with the reasoning 
underlying the choice. Chapter 3 also describes difficulties in interpreting the 
empirical material, in accordance with the view that this work is not inde-
pendent of the author. 

Chapters 4 and 5 contain the two groups of cases i.e. NCC’s and TietoEna-
tor’s. The presentations of the two groups start with a short presentation of 
the sector and the corporation studied followed by a more thorough descrip-
tion of processes and the projects under investigation. Moreover, these chap-
ters also delimit the transferable knowledge visible in the cases. 

In chapter 6, the modes of embeddedness are used to describe standardized 
knowledge. The modes are a theoretically informed interpretation of the case 
descriptions. Standardized knowledge is viewed as embedded in members of 
a temporary organization, the temporary organization, the permanent organi-
zation and the product produced. To describe the transfer process, this chap-
ter also introduces six ways in which knowledge transfers.         

Chapter 7 analyzes standardized knowledge transfer in the construction and 
IT cases. Earlier research (chapter 2) and the case descriptions (chapters 4 
and 5) are discussed and re-examined in light of the new conceptual frame-
work introduced. In the 8th and final chapter, the study’s contributions are 
presented in a generalized form articulating how standardized knowledge 
transfer functions in project-based construction and IT organizations.   
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Figure 1. Outline of the thesis 
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2 A conceptual framework for standardized 
knowledge transfer  

As established in the previous section, the focus of this study is to investi-
gate knowledge transfer between recurring projects exhibiting a high degree 
of standardization. The purpose is to examine the transfer process between 
these projects, covering individuals’ knowledge that forms as a result of the 
project work performed, as well as the standardized knowledge that the per-
manent organization disseminates.  

The previous chapter identified a gap in the PM literature, as standardized 
knowledge transfer has largely been omitted. This chapter extends previous 
research by introducing a new conceptual framework to further our under-
standing of how standardized knowledge transfers. The framework compo-
nents are carefully chosen to cover the neglected complexity inherent in a 
standardized context. However, before elaborating on the components in the 
conceptual framework, this chapter begins by addressing three critical issues 
that the framework is designed to tackle. Standardization is problematic, as 
knowledge must be codified. Although the conceptual framework is empiri-
cally based, it is still limited by the knowledge that respondents can articu-
late. The third section discusses different ways in which knowledge can be 
viewed as “transferable”.  

2.1 Standardization 

Standardization is an issue that is becoming increasingly important to both 
researchers and practitioners. There are several types of standardization. 
Brunsson and Jacobsson (1998) divide standard phenomena into directives, 
norms, and standards. Directives consist of imperative rules issued with the 
aim of forcing others to perform certain actions. Directives are explicit and 
issued by someone with authority or power, such as a legislator or top man-
agement within an organization. Norms, on the other hand, are not necessari-
ly written down. Norms are internalized rules that can be followed without 
being reflected upon. Brunsson and Jacobsson’s (1998) view is that norms 
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are rather unproblematic to both the person performing the activity and the 
person observing, as long as they are both part of the same culture (e.g., a 
profession). Standards are similar to directives in that they are explicit and 
have a clear originator. The difference is that standards are issued with the 
aim that they are voluntary and there are no official sanctions when a stan-
dard is not followed.  

A PBO provides a particularly good context for the study of standardization. 
The structure and functioning of a project-based corporation are organized in 
loosely coupled time-limited projects. Standardization in a project-based 
context requires that work be divided somewhat differently. The division of 
work is most frequently described by horizontal differentiation, whereas 
vertical differentiation increases demands to control and coordinate through 
standardization (Mintzberg, 1979). Even voluntary standardization within a 
limited part of a PBO can put tension on the activities performed by the or-
ganization. The project-based way of organizing activities becomes some-
what more bureaucratic. Using Mintzberg’s (1983) organizational forms, a 
project-based adhocracy is likely to organize a standardized product concept 
in a more bureaucratic form. Hage and Aiken (1969) studied the connection 
between routine work and organizational structure. The authors argue that 
the degree of routineness is a dimension that can be applied equally to all 
kinds of organizations. The work processes of an organization provide the 
foundation upon which social structure is built (Perrow, 1967), and because 
of this, work processes influence the nature of the organizational structure. 
That is, routines are likely to determine whether the organization is forma-
lized or non-formalized.     

Standardization means the generation, arrangement, and dissemination of 
extensive routines. Routineness within the standardization discussion refers 
to recurrent patterns of streamlined and standardized behavior (Kärreman, 
Alvesson, & Wenglén, 2006). A discussion of streamlining organizational 
behavior by diffusing explicit routines assumes that knowledge is context-
independent and easy to codify. According to a codification strategy, know-
ledge is extracted from the individual who has stored it. On the other hand, 
there is the personalization approach, which does not make a distinction 
between the knowledge and the knowledge provider. A personalization ap-
proach recognizes the tacit dimension and assumes that knowledge is trans-
ferred directly to a person. In opposition to the personalization approach, 
Ungan (2006) stressed two reasons why a codification approach must be 
followed when discussing standardization. First, standardization requires that 
many employees throughout the organization follow the same routines. Un-
gan’s view is that this is only possible by documenting the organization’s 
processes. Second, standardization requires knowledge formation to be a 
discrete process. Once acquired and codified, knowledge freezes until it is 
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subject to revision in another context. It is hard to acknowledge the limita-
tions of viewing knowledge as a commodity that can be stored and retrieved. 
A critical exploration of standardization could be complicated by the inter-
play between the personalization and codification approaches. Based on the 
assumption that knowledge is largely context-dependent and personal, a 
critical exploration of codification issues that are central in the standardiza-
tion literature could be important to recognize and address.  

Standardized procedures set limits for team members in their daily work. 
Even some project work is streamlined. It was previously suggested that 
knowledge develops as activities are performed. Limiting individuals’ choic-
es of activities can have implications on knowledge formation. Standardiza-
tion states that individuals should perform only a limited number of activi-
ties. An individual’s knowledge formation is, to some extent, restricted by 
extensive work routines. Even when a team member’s knowledge transfers 
directly between projects, the routineness of project activities is complicated 
and thus an issue that needs to be addressed. Perhaps standardization is an 
oversimplification that calls for critical study even in a personalization ap-
proach.  

Based on the conviction that standardization needs to be understood in a 
project-based context, several difficulties emerge. For example, individuals 
perform activities based on their previous experience. This can be a problem 
when a recurring project is staffed with individuals used to working on 
unique projects. Individuals with experience from more unique projects 
(Ekstedt et al., 1999) are not used to standardized procedures and may resist 
standardization. Work processes may be only partly implemented or remain 
unapplied. Another problem is the knowledge renewal in existing routines. A 
permanent organization can either add on to or change existing routines. 
What if existing routines are not renewed? Could there be a distance be-
tween routines and the renewal of the activities that these routines are sup-
posed to guide? Finally, standardization of projects may cause a shift that 
increases the pressure to depersonalize the knowledge that transfers to stan-
dardize projects.  

2.2 Transferability 

Falling into reasoning that regards knowledge as something easy to transfer 
is easy. Although it may be easy to recognize potential benefits from trans-
ferring similar knowledge to similar projects, problems associated with 
knowledge production may be extensive. What if transferring identical 
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knowledge to similar projects could make the endeavor of improving upon 
existing ways of doing things even more difficult. 

In order to discuss knowledge transfer, this section examines different ways 
that knowledge can be viewed as “transferable.” Initially, I recognize the 
problem of highlighting the nature of knowledge in order to discuss what 
organizations may or may not be able to transfer. If knowledge is viewed as 
something that is transferable, the issue of manageability arises. Is it possible 
to manage knowledge? This is one reason why it is important to address the 
literature that focuses on difficulties when managing knowledge.  

Knowledge transfer is complicated and covers a range of topics. First, there 
is the nature of knowledge. Knowledge can be viewed as context-dependent 
or context-independent. For example, the literature recognizes that organiza-
tions generate and use organizational routines to manage daily activities 
(Werr, 1999; Brunsson, 2006). Studies (Nelson & Winter, 1982; Werr, 1999; 
Brunsson, 2006) assume that some knowledge is context-independent. This 
raises the question of whether routines could consist of knowledge that trans-
fers easily within an organizational context. What if a transfer is characte-
rized by knowledge that, in some sense, moves to another context? Does this 
pose problems? Here, the assumption is that it is complicated to discuss a 
transfer when assuming that knowledge is entirely context-dependent. Addi-
tionally, I recognize that when discussing knowledge transfer between simi-
lar projects, there may also be difficulties associated with perceiving know-
ledge as individual or organizational. What if individuals form knowledge 
within an organization that sometimes aims to become independent of indi-
viduals? This problem will be discussed further at the end of this section in 
connection with routines.  

Different perspectives help researchers understand different transfer chal-
lenges. For example, Carlile (2004) identifies three perspectives used by 
transfer theorists: an information processing approach, which focuses on 
knowledge as a thing to store and retrieve; an interpretative approach, which 
explores the common meaning needed to share knowledge, and a political 
approach, which explores how different interests impede knowledge transfer.  

According to Tell (1997), knowledge can be viewed as context-dependent 
and hard to codify or context-independent. The assumptions about informa-
tion, as mentioned above, are that knowledge is largely context-independent 
and rather easy to codify (Tushman & Nadler, 1978). From this perspective, 
there is little problem to transfer knowledge between different contexts. My 
view is that the assumption that knowledge is context-independent is prob-
lematic, but it is still often the basis for most discussions of technology-
based knowledge management. Technology-based discussions frequently 
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address the generation and use of methods and best practices available in IS 
(Lindfors, 2003). I acknowledge that it is a problem to perceive knowledge 
as something that can be generated, used, and diffused in IS. Still, I maintain 
that it is important to address these difficulties in situations where almost 
identical projects are undertaken. It is therefore important to acknowledge 
the literature that addresses the difficulties in generation and use of routines 
diffused in IS. It may be essential to study whether and how routines could 
be important to permanent organizations that manage activities performed in 
recurring temporary organizations. 

In opposition to what was previously discussed as the information perspec-
tive, Berger and Luckman (1967) argue that it is hard to speak of knowledge 
in terms of one type of knowledge that fits all situations and contexts. They 
suggest that the social community and pragmatic considerations determine 
the definition of knowledge. Carlile (2004) defined this perspective as an 
interpretative perspective. From an interpretative perspective, knowledge is 
perceived as translated and not transferred. Different areas generate different 
interpretations, and researchers explore the process that helps create a 
“shared meaning” (Yakhlef, 2007). In connection with the interpretive pers-
pective, communities of practice literature (Gherardi, Nicolini, & Odella, 
1998; Wenger, 2000; Brown & Duguid, 2001) contend that individuals that 
participate in similar activities develop shared meanings.  However, in a 
critical exploration, Roberts (2006) postulates that the communities of prac-
tice literature do not discuss issues of power. He defines power, whether by 
influence, force, or control, as the ability or capacity to achieve something. 
Robert’s view is that communities of practice do not develop and function in 
a vacuum. What if power issues complicate the ability to transfer know-
ledge? Could it be possible that the ability to transfer knowledge depends on 
the capacity to achieve something elsewhere within an organization? It may 
prove important to be open to the possibility that transfer problems are re-
lated to power issues.  

On the one hand, I recognize that knowledge may largely be context-
dependent, difficult to codify, and challenging to transfer. On the other hand, 
my discussion on knowledge transfer is based on a critical exploration of the 
assumption that it is possible to perform activities based on knowledge 
formed elsewhere within an organization. One reason academics view know-
ledge as context-independent may be that it draws on the idea that know-
ledge is rather easy to codify and not difficult to transfer. This may not be 
the case, however. Part of the difficulty in enhancing the understanding of 
knowledge transfer between almost identical projects may stem from a ten-
sion between similarities in context in opposition to the uniqueness of the 
situation in which knowledge is formed. If such tension does exist, it is an 
important issue to note. The TietoEnator group of cases discussed in chapter 
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five illustrates this problem. The customer StoraEnso has bought a standar-
dized software product, TIPS, but it is not aware that this means limited 
adaptation to existing work routines.    

In addition, I also recognize that another problem with viewing knowledge 
as transferable is whether it can offer management possibilities. As will be 
elaborated upon shortly, several researchers focus on how to manage know-
ledge. From a resource-based perspective, the ability to process and generate 
knowledge makes an organization more viable. The literature discusses how 
knowledge is used to reach a competitive advantage. From a knowledge-
based view, a manager should accumulate and protect valuable knowledge 
by developing capabilities that convert input into valuable output (Nelson & 
Winter, 1982; Teece, Pisano, & Shuen, 1997). Nickerson and Zenger (2004) 
suggest that a key question in the knowledge-based view is not to organize 
and exploit already-developed knowledge, but rather to generate knowledge 
and capabilities that convert input to valuable output (Kogut & Zander, 
1992; Grant, 1996). Still, Nickerson and Zenger (2004) maintain that a 
shortcoming in the knowledge-based literature is the focus on providing 
efficient knowledge exchange rather than efficiently producing knowledge. 
Is it extremely difficult or even impossible to manage knowledge formation?  

When studying knowledge transfer between almost identical projects, I pro-
pose that it may prove essential to understand how organizational knowledge 
forms. Researchers try to categorize knowledge to further the understanding 
of how knowledge transfers between contexts and categorize knowledge as 
tacit or explicit (Polanyi, 1967; Nelson & Winter, 1982; Nonaka & Tacheu-
chi, 1995) as well as individual or organizational (Blackler, 1995; Weick, 
1995; Spender, 1996). Knowledge formation is viewed as a process that 
takes place in organizations (Nonaka & Takeuchi, 1995). Within this line of 
research, Spender (1994) noted that both individuals and organizations are 
knowledge-carrying projects. He highlights mechanisms for social learning 
and the possibility of detaching social learning from individuals’ minds. 
Routines are proposed to be one such mechanism. It is suggested that there 
could be times when individuals do not form knowledge at all when acting in 
accordance with an institutional framework. In accordance with Nonaka and 
Takeuchi (1995), I believe that knowledge formation starts at the individual 
level. However, my view is that the discussion of the transfer process needs 
to be adapted to fit PBOs as well ass address non-individual elements rather 
than the tacit-explicit dimension. The tacit-explicit dimension is a debated 
topic. Gueldenberg and Helting (2007) argue that, for example, a Cartesian 
conception of knowledge is based on the assumption that tacit and explicit 
concepts of knowledge are irreconcilable. In contrast, Gueldenberg and Helt-
ing (Ibid.) also argue that the German philosopher, Heidegger, considered 
contextual and tacit knowledge to be the basis for formalized and explicit 
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knowledge. Schultze and Stabell (2004) suggest that it is an inevitable prob-
lem to make tacit knowledge explicit. They raise the question of “when 
knowledge is” and discuss if knowledge is an object that could be frozen-in-
time. It therefore becomes important to study whether and how tacit know-
ledge can be the basis for explicit knowledge. For instance, certain difficul-
ties may arise when reviewing team members’ experience. What if team 
members’ experiences are not articulated when standardized routines are 
generated? This is one reason to study whether articulated knowledge can 
generate or renew standardized routines. 

The problem discussed above addresses whether knowledge could be viewed 
as transferable. To address this issue, I have elaborated on the difficulties 
associated with the assumption that knowledge can be transferred. This dis-
cussion addressed theories that view knowledge as something easy to trans-
fer (Tushman & Nadler, 1978) as well as those that view it as difficult to 
transfer (Berger, Luckman, 1967; Gherardi, Nicolini, & Odella, 1998; Wen-
ger, 2000; Brown & Duguid, 2001). Grant (1996) suggests that organizations 
manage tacit knowledge to gain competitive advantage. At the same time, 
Schultze and Stabell (2004) point out the contradiction of the argument of 
knowledge management researchers that tacit knowledge needs to be made 
explicit to be managed. I believe it is warranted to study situations where 
extensive routines may be diffused among almost identical projects. There is 
a problem in the fact that, even though the projects are similar, each project 
uses routines in a different context. What if there is no such thing as two 
identical contexts? This is one reason why we need to study knowledge 
transfer that involves extensive routines.    

In a competitive market, economic organizations need to organize activities 
efficiently and make few mistakes. Common to these organizations is that 
they need to acknowledge the importance of knowledge formed in activities 
performed. One way for organizations to utilize knowledge is to re-use 
knowledge formed in the organizational context.  

Naturally, knowledge is developed as activities are performed. However, 
different organizations organize activities differently. PBOs may experience 
additional problems because business is performed in temporary projects. 
Potentially valuable knowledge is formed in time-limited projects. To bene-
fit from knowledge formed in temporary projects, knowledge transfer be-
comes important. Additional difficulties may arise in organizations that con-
sist of loosely coupled temporary organizations. Temporary organizations, to 
some extent, are isolated from the permanent organization. The division 
between permanent and temporary organizations presents challenges, creat-
ing a distance between knowledge formed in temporary organizations and 
the permanent organization. To avoid making the same mistakes, the perma-
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nent organization may need to review temporary organizations and transfer 
lessons learned.   

2.3 Components in the conceptual framework  

The components in my conceptual framework are chosen to capture the in-
trinsic complexity of transfer in a highly standardized context. The concep-
tual framework design is a simplification; however, the components are 
charged with meaning. Each component is situated in a larger theoretical 
discussion to show how these specific parts connect to the whole, i.e., the 
conceptual framework. The first section explains why the conceptual frame-
work is based on the components, the individual, the temporary organization 
and the permanent organization. The second section discusses the temporary 
organization as this is crucial to organizations that perform their main opera-
tion in projects. As the framework is based on the assumption that know-
ledge becomes visible in action, the third and fourth sections address this 
issue. Section five focuses on how permanent organizations provide the 
structure for action diffused to team members. The following section con-
nects the extensive structure for action, provided by the permanent organiza-
tion, to the launch of standardized products. Section seven addresses how the 
permanent organization perceives knowledge as something that can be stored 
in information systems. Finally, section eight connects the components in-
troduced in the first section, namely, the individual, the temporary organiza-
tion, and the permanent organization.   

2.3.1 A language from within projects 

To understand knowledge transfer between standardized projects, I use con-
cepts from Lundin and Söderholm’s (1995) theory of a temporary organiza-
tion. I chose Lundin and Söderholm’s concepts because they further the un-
derstanding of the internal operation of temporary organizations, as well as 
their external control, focusing on different kinds of organizational perfor-
mance, such as activities. On the one hand, there are the internal operations 
of the temporary organization; on the other, there is the external control ex-
ercised by the permanent organization. These specific aspects of recurring 
temporary organizations are not well understood and therefore present diffi-
culties when discussing knowledge transfer.  

In contrast to the idea of organizations as eternal projects, it is important to 
focus on temporary organizations. Lundin and Söderholm (1995) developed 
a theory of temporary organizations, within which the organizational per-
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formance (i.e. activities) was central. Temporary organizations are mostly 
motivated by specific activities. The four following concepts distinguish the 
temporary organization from its organizational environment. First, time is 
crucial. Temporary implies a limited time. Second, temporary organizations 
perform a limited number of activities. The creation of a temporary organi-
zation is motivated by certain tasks that must be completed. Third, teams are 
formed around these tasks. Finally, there is an expectation that there should 
be a transition resulting in a difference in the temporary organization “be-
fore” and “after” the transition. 

The application of the time, task, team, and transition concept to a project-
organized context is important. Tasks may be unique or repetitive, and are 
essential because they are the reason for the team’s existence. The team con-
cept contributes to the understanding of transfers in that it focuses on a level 
of abstraction that goes beyond the individual team members. In addition, 
there are two aspects of the team concept. In the first, individuals bring their 
own knowledge to the team. The second aspect includes the team’s envi-
ronment and the focus on legitimizing issues. By introducing these concepts, 
it is possible to focus on how the internal operations of recurring temporary 
organizations are structured. One of the most evident differences between a 
permanent and a temporary organization is the linearly ordered phases of 
“birth” and “death,” i.e. the initiation and closing processes. The permanent 
organization can be perceived as a control tower from which temporary or-
ganizations are initially conceived, controlled, and finally terminated.  

In accordance with Ekstedt et al. (1999), I acknowledge the importance of 
the distinction between permanent and temporary organizations, as well as 
emphasize specific difficulties that recur with transferring knowledge be-
tween temporary organizations. Tasks are repeated and there is a high level 
of standardization. I argue that there may be specific difficulties related to 
knowledge transfer between temporary organizations that deliver a standar-
dized product. A central concern with knowledge transfer between recurring 
projects is the issue of standardization. 

2.3.2 Temporary organization 

This section addresses the internal operation of temporary organizations and 
focus on areas that I perceive to be required in order to further the under-
standing of knowledge transfer. Over the years, many perspectives of know-
ledge have emerged in the literature. Penrose (1959) was an example of the 
resource-based perspective, focusing on the internal resources of organiza-
tions. She developed a growth theory based on the accumulation and devel-
opment of resources, which may either prove vital or limit growth. The au-
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thor distinguished between physical and human resources, with individuals 
being perceived as knowledge resources. As resources, individuals can im-
prove delivered services. In another view of organizations, evolutionary 
economics provides a dynamic perspective of economic systems and shows 
how these systems change. Great emphasis is placed on the role of technolo-
gy, institutions, and organizations. Nelson and Winter (1982) are evolutio-
nary economists who stressed that organizations are knowledge-processing 
projects. Focusing on the capabilities of the organization, the concept of 
routines was proposed to explain the behavior of organizations. Organiza-
tions accumulate experience and use procedures and practices to ensure that 
experiences are transferred between individuals (Levinthal & March, 1993). 
The process of establishing routines converts collective experience into im-
proved performance. By increasing reliability, learning tends to reduce ex-
ploratory deviations (Ibid.).  

When articulating transfer using the team concept of Lundin and Söderholm 
(1995), it is important to look at the formation of the knowledge. Lundin and 
Söderholm (Ibid) discussed the relationship between the individual and the 
team. Individuals carry their own set of experiences and knowledge into the 
team. For example, the construction sector contains an occupational group 
that has been in control of knowledge and skills used in the sector for a long 
time. According to Abbott (1988), the evolution of this profession is deter-
mined by the occupational group that controls the knowledge and skills. 
There are two ways of accomplishing this control: emphasizing techniques 
per se or using practical skills that grow out of an abstract system of know-
ledge. Abstraction provides quality criteria and the ability to redefine prob-
lems and tasks to enable renewal. Some professions, such as the IT sector, 
face rapidly changing knowledge environments, whereas others, such as 
those in the construction sector, do not.  

Roles develop within professions as individuals become experts, i.e. when 
they start to know how to perform work in accordance with specific tech-
niques of the abstract system of knowledge. There is a clear division of work 
and decision making among professionals. According to Ackroyd (1996), it 
is characteristic of occupations to become encapsulated groups or quasi-
organizations within formal organizations. However, Ackroyd (Ibid) sug-
gests that professions are increasingly under challenge. Translated into a 
project-based context, one example of a challenge can be the managerial 
control instruments available to temporary projects. Although I am critical of 
the possibility of controlling professionals in temporary projects, permanent 
organizations that launch recurring projects probably make such efforts. 
There are the expert team members, but there are also the somewhat bureau-
cratized managers in the permanent organization. Kitchener (2000) studies 
the de-professionalization of the expert role. The empirical results showed 
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that the experts who become managers are bureaucratized through their ac-
ceptance of increased commercial and managerial responsibilities.  

Articulating and illustrating the knowledge transfer process underlines the 
knowledge shared between temporary projects. Using the concepts intro-
duced by Lundin and Söderholm (1995), I am critical of whether the perma-
nent organization can gain access to and continually develop knowledge 
formed in time-limited temporary projects. What if the way knowledge is 
formed actually has a bearing on the issues that need to be addressed in order 
to understand knowledge transfer? When discussing the formation of know-
ledge, it can be viewed as embedded in true capital7, in organizations, and in 
individuals (Ekstedt, 1988; Ekstedt et al., 1999). Knowledge embedded in 
capital refers mostly to knowledge associated with technology, such as ma-
chines. Knowledge embedded in individuals relates to patterns of thought 
and action. Knowledge embedded in organizations pertains to rules and rou-
tines used to manage organizational activity. It is proposed that organizations 
have different ways of creating and accumulating knowledge. Although all 
modes of embeddedness are present, the dominant mode may vary depend-
ing on whether the organization is capital-intensive, work-intensive, or 
knowledge-intensive. Empirical results from the construction sector show 
that the dominant mode of embeddedness is organizational, i.e. rules and 
routines. However, in the IT/Telecom sector the dominant mode of embed-
dedness is individual, i.e. thought and action (Ekstedt, 1988).  

Ekstedt et al. (1999) propose that for organizations to flourish, it is essential 
to have access to relevant knowledge and the capability to use that know-
ledge. The authors develop two perspectives on knowledge. First, knowledge 
is perceived as a stock linked to the organization. Second, organizations have 
a certain potential to process this knowledge. In some processes, knowledge 
is generated, disseminated, used, and phased out in what the authors describe 
as knowledge flow. Knowledge flow was viewed as being initiated both 
externally and internally. External circumstances refer to market influences, 
whereas internal circumstances concern the development of technology and 
individuals. I found Ekstedt et al.’s. (Ibid) proposal useful in the develop-
ment of the framework presented at the end of this chapter, because the 
transfer between temporary and permanent organizations presupposes what 
Ekstedt et al. (Ibid) defined as flow. To me, flow encompasses knowledge 
formed in temporary organizations as well as knowledge utilization and de-
velopment by the permanent organization. The permanent organization, for 
example, can make general work methods available by introducing IT. In 
this way, the flow concept is similar to the transition concept introduced by 
Lundin and Söderholm (1995).  
                               
7 Author’s translation of the term used in Ekstedt, 1988 
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Some knowledge researchers have assumed that knowing how to perform 
activities is central to a sustainable competitive advantage (Ruggles, 1998; 
Davenport & Prusak, 2000; Lubit, 2001). In this context, researchers de-
scribe how organizations leverage knowledge in order to become more effi-
cient. Arguments concerning efficiency refer to an input-output ratio, whe-
reas effectiveness refers to an absolute level of either input acquisition or 
outcome attainment (Pennings & Goodman, 1977). In other words, effective 
means producing powerful effects, whereas efficient entails producing re-
sults with little wasted effort. I find it difficult to use the efficiency and ef-
fectiveness concepts in relation to recurring projects. Efficiency could be the 
ability to carry out actions quickly in projects. However, by so doing, effec-
tiveness may not necessarily be achieved. Effectiveness would allow the 
permanent organization to accomplish the overall goals of the PBO. It is 
easy to understand why organizations want to leverage what they already 
know and promote repetitive operations. What if the standardized projects do 
not contribute to the overall goals set by the permanent organization? 

Additionally, it is easy to agree with rhetorical arguments that knowledge 
transfer makes an organization more efficient and effective. However, few 
empirical studies support this view. Researchers (Kogut & Zander, 1992; 
Grant, 1996; Davenport & Prusak, 2000; Lubit, 2001) focusing on how 
knowledge makes organizations or parts of organizations more efficient and 
effective need to address a number of issues. Most comparisons are based on 
indicators, which are at best rough estimates. It may prove difficult to keep 
these input-output indicators constant while making such comparisons. 
Moreover, what if researchers perceive temporary organizations as recurrent, 
even though such organizations may be unique in many ways? Even if there 
are visible similarities and differences between temporary projects, it may 
prove difficult to draw any firm conclusions.  

Keeping these difficulties in mind, I suggest that recurrent projects may be 
more suited for comparison because the project results may be easier to 
compare. When addressing efficiency and effectiveness issues, recurring 
projects may present a better subject for study than unique projects. This is 
because recurring projects exhibit a higher level of standardization of both 
the process and the product. Furthermore, recurring projects can make it 
easier to identify input–output indicators. Thus, the chances of being able to 
compare recurring projects increases with better indicators. However, even if 
indicators can be identified, it may still be difficult to establish a connection 
between knowledge transfer and efficiency and effectiveness. 

When discussing how PBOs benefit from knowledge transfer, the difference 
between knowledge accumulation, as a passive mode, and knowledge use, as 
an active mode, needs to be addressed. To transfer knowledge efficiently 
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between temporary organizations, new knowledge may have to be developed 
in addition to the exploitation of what is already known. Still, to constitute 
knowledge transfer, the knowledge must be transformed into activities. Ac-
cording to Pfeffer and Sutton (1999), transforming knowledge into action is 
important because of the distinction between knowledge as a tangible good 
and the use of that knowledge in ongoing practices. For example, a perma-
nent organization can make knowledge available in an IT system, but the 
knowledge may not be used again. However, it may also prove difficult to 
separate knowledge from action because knowledge is formed during activi-
ties. The distinction is therefore a simplification created by researchers. 

2.3.3 Individuals in temporary organizations 

This section explores the division between knowledge and the internal op-
eration of a temporary organization in which knowledge can become visible. 
This exploration is important in that I assume that knowledge can become 
visible in the internal operation of temporary organizations or, to be more 
specific, knowledge can become visible in individual team members’ activi-
ties that influence the internal operation of temporary organizations. This 
section, however, covers knowledge formed in both temporary and perma-
nent projects. It is difficult to cover both temporary and permanent projects 
and focus on the knowledge that contributes to the project task. What if the 
knowledge that contributes to the task is viewed differently in temporary and 
permanent projects? This is one reason to explore activities performed in 
both temporary and permanent projects that guide the internal operation of 
temporary projects.   

The literature on knowledge formation in PBOs proposes that knowledge 
formation differs between permanent and temporary organizations (Ekstedt 
et al., 1999). The contention is that permanent organizations – with a neces-
sarily long-term perspective – have the function of performing activities 
aimed at gathering, arranging, and diffusing generated knowledge. Tempo-
rary organizations, however, combine people and resources in order to pro-
duce a specific product. Unless it is a development project, activities per-
formed in temporary organizations are not aimed at developing and utilizing 
knowledge. Knowledge has already made its contribution by the time the 
task is fulfilled.  

Before articulating and illustrating knowledge transfer between recurring 
projects, one needs to make empirical observations. I assume that knowledge 
can be empirically articulated by studying performed activities. Pfeffer and 
Sutton (1999) suggest it is important to transform knowledge into action 
because of the distinction between knowledge as a tangible good and the use 



 42 

of that knowledge in ongoing activities. However, it may be impossible to 
separate knowledge from action. Knowledge may be formed when actions 
are performed, and we may therefore view the division of knowledge and 
actions as a simplification. I articulate and illustrate a knowledge transfer 
process that has succeeded by focusing on activities that contribute to the 
tasks performed in temporary projects. As noted previously, there may be 
additional opportunities to articulate knowledge transfer that do not focus on 
activities. For example, inaction could result in reflections that contribute to 
the task (Wikström, 2000). The viewpoint that knowledge can be articulated 
by studying performed activities is outlined below.  

Let us assume that knowledge can be studied empirically by focusing on 
operations undertaken in temporary organizations, i.e. activities. Deciding 
which activities to study is necessary. When addressing knowledge transfer, 
I found it difficult that PBOs indirectly focus on how knowledge can im-
prove performed activities and eliminate mistakes. However, it may be diffi-
cult to separate activities useful for future projects from activities that are not 
useful. Nevertheless, such a discussion can raise awareness of the challenges 
presented in this research area. The literature also addresses activities per-
formed in an economic context.  

The sociologist Weber (1968) defined economic activities as those oriented 
towards desired utilities. The author argues that organizations need to know 
how to perform activities necessary to reach the desired utility in order to 
perform economic activities. Although I find this definition useful, I am 
somewhat critical of it. In accordance with Lundin and Söderholm (1995), I 
find it difficult to distinguish between the definition of the arena in which 
activities are undertaken and defining which activities are actually per-
formed. Weber’s (1968) definition helped me determine the activities that 
are actually performed. Accumulated knowledge may or may not be viewed 
as valuable to PBOs. The ability to transform knowledge into economic ac-
tivities is what is of interest because it can generate improvements. Not all 
performed activities are potentially valuable in other temporary projects. I 
articulate and illustrate knowledge visible in activities that are perceived as 
valuable for other temporary projects with a focus on activities performed in 
recurring projects. However, it may be difficult to determine which activities 
are parts of the work process. I suggest that activities contributing to the 
main task performed by a temporary organization are connected to the work 
process. We may perceive these activities as creating utility for both tempo-
rary and permanent organizations. One example of this phenomenon is house 
construction performed by a temporary organization. From the perspective 
of the temporary organization, the work process comprises activities that 
contribute to the construction of the house, i.e. activities that contribute to 
the task in question. From the viewpoint of the permanent organization, the 
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output of the process is the finished product that creates utility at the organi-
zational level.  

We may think of PBOs, characterized by non-continuous economic activity, 
as constituting two mechanisms: a differencing mechanism focused on 
unique tasks and an integrating mechanism focused on commonalities. A 
problem is inherent with respect to PBOs benefiting from what they know. 
When activities are discontinuous, there is a need to decouple knowledge 
when the temporary organization is initiated and to re-couple knowledge 
when it ends. Researchers studying PBOs have developed theories of how 
such activities are organized. One theory, the Lundin and Söderholm (1995) 
theory of the temporary organization, highlights problems associated with 
knowledge formation and use in PBOs. Temporary organizations may be 
perceived as a base from which knowledge visible in economic activity can 
be studied (Ekstedt et al., 1999). In this context, knowledge is decoupled in a 
fragmentation sequence and re-coupled in the termination sequence because 
of the demarcation between the temporary and permanent organizations. 
Whereas activities in PBOs are organized discontinuously, knowledge utili-
zation strives to take on a continuous character. Viewing continuous know-
ledge renewal as a process involving knowledge formed in past, current, and 
future temporary organizations emphasizes this continuous character. Effec-
tive knowledge renewal presupposes a link between permanent and tempo-
rary projects.  

These arguments illustrate the importance of discussing how knowledge 
visible in performed activities contributes to the organization on several le-
vels. By introducing the work process level, activities performed may be 
connected to the organization’s overall task.  

2.3.4 Delimiting knowledge formed in activities 

Even though the definitions I use appear to be well-suited to my research 
endeavor, I nevertheless respond to some of the questions that could be le-
veled against the choices I have made. The most relevant questions are as 
follows: What types of knowledge are articulated? Which definitions are 
used to describe the transfer between recurring projects? This section ex-
plains the knowledge-related concepts used in this thesis and identifies simi-
lar concepts together with the reasoning underlying my choice.  

Acknowledging the importance of knowledge transfer is a first step toward 
transferring knowledge from past temporary organizations to ongoing activi-
ties. Before looking at the ability to articulate knowledge transfer, the deli-
mitation of knowledge as an object of study deserves attention. I focus on 
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knowledge that is either articulated or possible for respondents to articulate 
(Rolf, 1995). To illustrate, the discussion of articulated knowledge can be 
related to a room and carpet metaphor, although one should be aware that 
metaphors might help us understand some aspects of an issue while ignoring 
others. Let us imagine a room with a 15-m2 floor and a 10-m2 carpet. We 
may view the carpet as the articulated knowledge and the floor as the know-
ledge that is possible to articulate. The carpet can never fully cover the floor 
though it may be possible to move the carpet. This seems an apt comparison 
to researchers concerned with articulating knowledge.  

When articulating and illustrating knowledge transfer between recurring 
projects, it may be important to discuss how formed knowledge can contri-
bute to effective knowledge renewal in PBOs. I propose that the knowledge 
formed during performed activities is important for effective knowledge 
renewal. Still, my view is that this area is not sufficiently delineated.  

The literature distinguishes between sets of knowledge related to different 
areas. Knowledge related to products and processes is defined as operational 
(Björkegren, 1999). Laestadius (1998) and Grammig (2002) defined technic-
al knowledge as experience about technical matters not related to a specific 
product or process. Kasvi et al. (2003) defined meta-knowledge as a link 
between knowledge items and the environment. Rolf (1995) defined practic-
al knowledge as the ability to perform good actions. Activities are consi-
dered good when they comply with certain quality criteria, which are rules 
separating inferior activities from better activities. Rolf’s view is that prac-
tical knowledge can be divided into skill, expertise, and competence. Skill 
refers to practical knowledge that complies with rules. The individual can 
decide whether to comply with those rules. Expertise is practical knowledge 
that complies with rules, and differs from skills in that rule compliance is 
decided according to social definitions. Finally, competence refers to know-
how in an area along with the ability to reflect on and influence rules within 
that area. The author suggests that competence coupled with reflection could 
change expertise.  

Chapters 4 and 5 suggest that additional knowledge definitions are needed to 
articulate and illustrate knowledge transfer between recurring projects exhi-
biting a high degree of standardization8. These definitions are based on em-
pirical results.  

In addition, in order to delimit knowledge as an object, this study addresses 
what is perceived as important knowledge to transfer. However, many simi-

                               
8 Empirically based definitions of the knowledge studied are provided in Section 4.5-6 in 
Chapter 4 and Section 5.5-6 in Chapter 5.  
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lar concepts, such as knowledge creation (Nonaka, Von Krogh & Voelpel, 
2006), knowledge integration (Grant, 1996; Huang & Newell, 2003; Enberg, 
Lindkvist, & Tell, 2006), and knowledge sharing (Kalling & Styhre, 2003; 
Newell et al., 2006), have emerged in the literature. The following section 
will discuss why these concepts are not the primary focus. Still, the focus on 
concepts of knowledge formation and transfer is a simplification made by 
the researcher.  

By focusing on knowledge formation and transfer, I am not advocating that 
other concepts could not be used. Rather, my position is that the two con-
cepts used were perceived as best capturing the phenomenon under study. 
Nonaka et al. (2006) argue that knowledge creation is a process through 
which individual boundaries and information constraints can be overcome 
through the acquisition of a new context. I use the concept of knowledge 
formation, which is used here as a wider concept not limited to knowledge 
used in a new context. According to Grant’s (1996) theory of knowledge 
integration, the primary role of the firm is to integrate knowledge. Within 
knowledge integration theory, specialization is needed to achieve economy 
of scope and coordination mechanisms are needed to streamline the work-
force. This concept is not used here because it addresses organizational as-
pects that will be discussed as a form of standardization9. Kalling and Styhre 
(2003) define knowledge sharing as the idea that knowledge, even though it 
is intangible, can be disseminated, transferred, diffused, shared, and distri-
buted. This concept encompasses the challenges of managing intangible 
assets. The concept of knowledge sharing is not used here because it indi-
cates that knowledge is actually shared. I view knowledge transfer as a prob-
lematic process similar to that of a sender (individual or non-individual) 
having difficulty establishing a connection with a receiver. 

2.3.5 Permanent organization  

This section describes how knowledge visible in project activities can be 
connected to the overall functioning of the organization. Such a discussion is 
important in that activities performed by individual team members are go-
verned by the permanent organization that provides a structure for the 
project activities. It is important to address difficulties with combining dif-
ferent forms of abstraction covering the temporary organizations, the indi-
vidual team members, and the permanent organization.  

If we assume that knowledge is visible in performed activities, then it be-
comes important to articulate and illustrate the structure that links these ac-
                               
9 For examples of coordination mechanisms by standardization, see Mintzberg (1983).  
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tivities to the overall functioning of the organization. The view is that much 
knowledge renewal in PBOs originates in activities performed by temporary 
projects. These activities are actually performed by the members of the tem-
porary projects. Even though the starting point is at the level of the per-
formed activities, it is also important to discuss the contributions of these 
activities at the organizational level. When focusing on activities that turn 
input into output, Harrington (1991, p. 9) defined a process as:  

“Any activity or group activity that takes an input, adds value to it, and pro-
vides an output to an internal or external customer.”  

The work process is introduced to illustrate knowledge that is visible in per-
formed activities and their contributions at the organizational level. The lite-
rature discussing processes highlights activities as well as the structure of 
activities. Thus, a process encompasses activities that transform input into 
output.  

When articulating and illustrating knowledge transfer between recurring 
projects, the values that can be added to the process encompass the potential 
to improve the project portfolio. Furthermore, we may view a work process 
as functioning to emphasize the link between different activities. According 
to Davenport (1993, p. 5), a work process is defined as a:  

“…specific order of work activities across time and place, with a beginning, 
an end, and a clearly defined input and output: a structure for action.”  

The author refers to a work process as a structure for activities. A portfolio 
of recurring projects can have an extensive structure because the performed 
activities are repeated. Dietrich (2006) discusses similar projects as project 
programs guided by a common strategy. A work process can be viewed as a 
normative model for the performed activities. The work process is normative 
in the sense that it introduces standardized descriptions of how activities 
should be structured.  

Translated into Dahl’s (1957) concept of power, the permanent organization 
may want power over temporary organizations. The permanent organization 
may want individuals in recurring projects to do something that they other-
wise would not do. I suggest that the permanent organization may want to 
dominate recurring projects through authority. Weber (1987) defines domi-
nation, which can be achieved through authority, as the possibility of forcing 
a will onto somebody else’s action. Weber (1983) argues that authority can 
be perceived as the probability of rules and routines being obeyed by a group 
of individuals. In every true state of authority, there is always a minimal 
level of obedience. Power is a complicated issue and thus the present study 
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addresses only a few aspects of power, although there are many others. 
Processes can be perceived as a way for the permanent organization to do-
minate recurring projects. However, for the permanent organization to have 
authority, project members have to obey the rules and routines made availa-
ble.  

Additionally, when discussing the work process, one must be aware that the 
definition of a process can be similar to that of a project. Based on this dis-
cussion, it may be important to note that defining a project as a temporary 
organization enables a distinction between actual activities and the way these 
activities are organized. Using concepts from the theory of temporary organ-
izations, the difference between the actual work process and the way stan-
dardized temporary organizations are organized can be underlined. The 
theory of temporary organizations focuses on an organizational form in that 
it emphasizes the interplay between permanent and temporary projects. A 
work process, on the other hand, focuses on a standardized structure for the 
activities of temporary projects.  

2.3.6 Standardized projects and products 

This section elaborates transfer problems that are especially important when 
the permanent organization launches a standardized project. I suggest that 
rules and regulations guiding project work require special attention. In addi-
tion, I highlight that the standardization efforts I focus on originate in the 
permanent organization.  

Standardization is a way to manage members in temporary organizations 
through the implementation of rules generated within the organizational 
context. The literature suggests that the management of organizations 
through internally generated rules is becoming increasingly important 
(Ahrne & Brunsson, 2004). Ahrne and Brunsson suggest that one reason for 
this rule explosion10 is that organizations experience increasing difficulty 
organizing individuals’ interactions with norms and cultural changes. Argu-
ments are presented to support the view that norms are difficult and thus 
repeated interactions between fixed individuals are required. When individu-
als change, it becomes difficult to manage the activities they perform. I focus 
on rules created within the organizational territory. Applying Ahrne and 
Brunsson’s standardization discussion to PBOs, rules offer management of 
the permanent organization a way to control the activities performed by 
members of the temporary organizations. Because rules are created before 
the relevant activities are performed, the permanent organization can govern 
                               
10 Author’s translation of the term used in Ahrne and Brunsson (2004). 
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activities of temporary organizations from a distance. In addition, rules can 
be created without contact with the individuals controlled by them.   

Although standardization is nothing new in the construction sector, Swedish 
construction companies have become increasingly interested in standardized 
product concepts (Gibb, 2001; Unger, 2006). The Swedish construction sec-
tor has a history of standardization in its effort to limit the variance between 
projects. Standardization within the construction sector is associated with 
what is called industrial building (Unger, 2006). Industrial building usually 
comprises prefabricated standardized modules. During the 1960s, the degree 
of standardization increased in the Swedish construction sector through the 
Million Program, where one million apartments were built during a ten-year 
period. A previous shortage in apartments, which was due to the urbaniza-
tion process, resulted in a program devised with the goal of doubling the 
annual production of apartments. However, with a limited supply of skilled 
labor, the increase had to come from standardization. For example, the state 
gave financial support to construction projects planning to produce a large 
number of apartments. These large construction projects made rationaliza-
tion possible through the manufacturing of standardized modules in facto-
ries. An industrial way of building these modules emerged in which prefa-
bricated and standardized modular elements were transported to the con-
struction site for assembly (Moby-kommitten, 1975). Therefore, the standar-
dization process that led to industrial building originated in government 
regulation. However, standardized products following a concept are infor-
mal, voluntary, and based on internal decisions.  

Standardization is important when articulating knowledge transfer. Tempo-
rary organizations may use standardized practices that are organization-
specific as well as exclusive to a particular product. Using the theoretical 
framework presented at the end of this chapter, knowledge of standardized 
practices is embedded in the permanent organization and some generated 
knowledge as embedded in the produced product. According to Milosevic, 
Inman and Ozbay (2001), Standardized Project Management (SPM) refers to 
the process of managing projects composed of standardized practices. Here, 
the degree of variation defines the degree of standardization. Lower variation 
indicates a higher degree of standardization. However, it is also possible to 
distinguish between the standardization of a single product following a con-
cept, as opposed to standardization throughout the entire organization (Oll-
ner, 1974). SPM refers to the standardization of management practices at an 
organizational level, whereas the standardization of a single product concept 
occurs in a separate part of the organization, which comprises only projects 
that recur. Recurring projects that deliver standardized product concepts 
exhibit similarities to the extent that they are almost identical. 
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The previous discussion addressed standardization at both the sector and 
organizational level. Additionally, Packendorff (1993) addressed standardi-
zation at the temporary organization level. The previous discussion can be 
linked to the theoretical framework presented at the end of this chapter be-
cause knowledge in a recurring project can include the team. PBOs may 
consist of temporary organizations with a varying degree of standardization. 
Based on tasks, Packendorff (Ibid) argues that tasks and procedures can be 
perceived as unique or repetitive depending on the level of standardization. 
For example, a temporary organization may have a unique task and standar-
dized procedures, whereas another has a standardized task and standardized 
procedures. Furthermore, when the previous team’s experience is of no use, 
both the task and the procedures may be unique. Usually, temporary organi-
zations in the construction sector have unique tasks and standardized proce-
dures, whereas industrial production has standardized tasks and procedures 
(Björkegren, 1999). Addressing knowledge transfer between recurring con-
struction projects using an industrial building method and recurring IT 
projects underscores an additional dimension, namely that of the standar-
dized product. We may perceive projects with standardized tasks, proce-
dures, and products as uniform. The fact that almost identical temporary 
organizations recur may present additional opportunities for knowledge 
transfer.  

2.3.7 Technology  

This section explores the difficulties that arise when the permanent organiza-
tion perceives knowledge as something that can be stored in an information 
system only to be retrieved later. This exploration is important because much 
project work is guided by rules and regulations made available in IS. I perce-
ive IS as managed by the permanent organization and therefore they are dis-
cussed in connection with a codification approach initiated by the permanent 
organization.  

It has been suggested that IS provide PBOs with a way to store accumulated 
knowledge. Organizations can use the codification approach, i.e. a system 
approach, in contrast to a personalization approach (Hansen, Nohria & Tier-
ney, 1999; Liebowitz, 2005). However, viewing knowledge as a passive 
stock is problematic. In the knowledge management literature, researchers 
have presupposed that knowledge can be stored and that stored knowledge is 
largely re-used. For example, researchers take for granted that knowledge 
can be made explicit and entered into an intranet. Newell et al. (2006) ex-
plore why knowledge captured from one project is not used by another. Em-
pirical results showed that IS-based strategies for capturing and sharing 
knowledge across projects were implemented but were not useful. Still, the 
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companies included in the study assumed that knowledge could be captured 
by one project team and transferred to another with no difficulty. In addition, 
researchers have found that the development of knowledge management 
capabilities is often concentrated on technological issues, largely ignoring 
personnel issues such as personalization (Ruggles, 1998).  

When discussing knowledge made available through IS, it can be important 
to distinguish between knowledge and information. According to Bell 
(1976), the `known' is dependent on the subjective meaning that the knower 
attaches to it. In line with Bell, information is a fraction of knowledge. In-
formation is then viewed as the base onto which the knower attaches subjec-
tive meaning. The present thesis focuses on knowledge rather than informa-
tion. To be more specific, the entire IS content will not be studied: only the 
parts that members in recurring projects actually use to perform activities are 
of interest.  

In broadening the discussion of IS in PBOs, the literature addresses the rela-
tionship between sender competence and receiver competence (Ekstedt & 
Wirdenius, 1995). Accordingly, if all power rests on the sender, i.e. on top 
management, then the receivers, i.e. members of temporary organizations, 
become passive as a consequence. Top management in the permanent organ-
ization can use IS to disseminate project methods to recurring projects. 
Members in temporary organizations are passive receivers of these project 
methods. This view may be a problem because the internally developed IS 
that disseminates organization-specific project management methods may 
not be designed to take into account new knowledge formed in temporary 
projects.  

This view of IS has led project management researchers to study how know-
ledge formed in temporary organizations can be articulated and disseminated 
through the use of technology. Lindfors (2003) studies an initiative to devel-
op and implement work processes along with an organization-specific IS. 
The author holds that the process has historically been fragmented and inef-
ficient. The problem of creating continuity is addressed, where it was pro-
posed that one way to create continuity is to ensure a coherent representation 
of the entire process. Historically, technology has been considered a solu-
tion. However, the literature shows that little gain has been made by devel-
oping IS. In contrast, Lindfors contends that his empirical results are consis-
tent with the view that good information management is an essential compo-
nent for success. 
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2.3.8 Connecting temporary and permanent organizations  

This section considers problems associated with relating organizational 
knowledge made available in, for example, rules and routines to individual 
the knowledge of team members. I suggest that in order to reveal where the 
transfer process succeeds or fails, it is necessary to present a framework that 
comprises the knowledge-carrying projects that are especially important in a 
highly standardized context.  

When studying knowledge transfer between recurring projects, understand-
ing organizational knowledge in relation to individual knowledge is essen-
tial. This study proposes a transfer process that includes both individuals and 
organizational elements. In the introductory chapter it was suggested that 
researchers categorize knowledge as individual or organizational (Blackler, 
1995; Weick, 1995; Spender, 1996). Within this line of research, Spender 
(1994) argues that both individuals and organizations are knowledge-
carrying projects. He highlighted social mechanisms as well as the possibili-
ty of detaching social mechanisms from the individual’s mind. Routines are 
proposed to be one such social mechanism. Thus, there could be times when 
individuals do not form knowledge at all while acting in accordance with an 
institutional framework.  

Furthermore, Nonaka, Toyama, and Byosiére (2001) describe what they 
defined as knowledge conversion, i.e. where tacit and explicit knowledge 
interact. Knowledge conversion is a social process among individuals, not a 
conversion within an individual. There are four modes of knowledge conver-
sion: socialisation, externalisation, combination, and internalisation. Sociali-
sation is the process of bringing together the tacit knowledge of various in-
dividuals. The next stage is the process of externalisation in which tacit 
knowledge, after a process, can be articulated as if it were explicit. Combina-
tion is the process of connecting elements of explicit knowledge into a set of 
explicit knowledge that is more complex than its parts. An example is a syn-
thesis of knowledge from many different sources. Finally, internalisation is 
the process of personalising explicit knowledge, again making it tacit. The 
formation of knowledge in this cycle is shared throughout the organization. 
Tacit knowledge accumulated at the individual level is shared with other 
individuals through socialisation, which begins the process again. Yet, I 
acknowledge that there are many difficulties with addressing the relationship 
between individual and organizational knowledge. One example is when a 
permanent organization uses IS to diffuse project routines. In project re-
views, individuals’ knowledge is articulated and documented in routines to 
be diffused through IS.  
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2.4 Develop a conceptual framework 

This section develops my conceptual framework with the aim to further the 
understanding of the knowledge transfer process between standardized 
projects. The concepts used are specifically designed to fit standardized 
projects and focus on the difficulty of locating where the transfer process 
fails.  

When articulating knowledge transfer between recurring projects, one possi-
ble starting point is to introduce modes of embeddedness (Granovetter, 
1985). Previous discussions support the idea that formed knowledge may be 
perceived as embedded (Ekstedt, 1988; Ekstedt et al., 1999; Sydow, Lindkv-
ist, & DeFillippi, 2004). When combining theories of knowledge embedded-
ness with the theory of temporary organizations (Lundin & Söderholm, 
1995) and standardization, knowledge can be perceived as embedded in an 
individual team member, a temporary organization, the permanent organiza-
tion, or the standardized end-product. The present thesis focuses on a special 
type of temporary organization where activities recur11. The following sec-
tion proposes a way to think about the activity of transferring knowledge to 
modes of embeddedness specific to PBOs.  

Before discussing the concept of embeddedness and ways to transfer know-
ledge to the suggested modes, this section will distinguish several similar 
concepts. Ekstedt et al. (1999) introduced the concept of stock and flow, 
where stock refers to knowledge that is linked to the organization and  flow 
to the process in which knowledge is generated, disseminated, used, and 
phased out. Embedded knowledge can be perceived as a stock. The differ-
ence is that the suggested modes of embeddedness describe where know-
ledge can be stored in a PBO. Furthermore, by focusing on ways to transfer 
knowledge, the flow process may be expanded beyond a single mode, which 
would comprise several modes.  

This section articulates knowledge flow as a transfer process between identi-
fied modes of embeddedness. After describing the modes of embeddedness, 
the next section describes the transfer process as a combination of multiple 
modes.  

                               
11 Temporary organizations where activities recur are also referred to as recurring projects. 
The term “temporary organization” is used in more theoretically informed discussions to 
emphasize activities that are organized discontinuously. In addition, the tension between 
temporary and permanent organizations is important in this study. Nevertheless, the empirical 
sections in Chapters 4 - 6 refer to temporary organizations that recur as recurring projects to 
improve readability and conform to the respondents’ vocabulary. 
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Additionally, Szulanski (1996) introduced the concept of internal stickiness. 
Internal stickiness focuses on why knowledge does not transfer, i.e. impedi-
ments to transfer capabilities. This concept is similar to what is defined as 
embedded knowledge in my conceptual framework. When knowledge trans-
fers to a mode of embeddedness, there is a risk that the knowledge will stick. 
However, the view that knowledge is transferred to modes of embeddedness 
attempts to describe knowledge in the process of being transferred, in con-
trast to knowledge that sticks.  

Furthermore, in an attempt to explore the capability of exploiting externally 
generated knowledge, Cohen and Levinthal (1990) introduce the concept of 
absorptive capacity. The authors suggest that the ability to evaluate and util-
ize outside knowledge is largely a function of the level of prior knowledge. 
Prior knowledge offers the ability to recognize the value of new information 
and assimilate it. These abilities are defined, on the organizational level as 
absorptive capacity. This concept is also similar to knowledge transfer to 
suggested modes of embeddedness. Embedded knowledge offers the ability 
to recognize the value of new knowledge. Still, my conceptual framework 
consists of ways to transfer knowledge. In addition to transferring know-
ledge at the organizational level, the conceptual framework addresses know-
ledge that transfers to individual and non-individual modes. In summary, the 
concepts in my framework are chosen to support a view of knowledge trans-
fer as an ongoing process rather than as a static process.  

Although the empirical chapters are more theoretically inspired than what is 
common for practice-based theory, there exist a few concepts that are similar 
to the suggested modes of embeddedness. Gherardi and Nicolini (2000) ar-
gue that knowledge could manifest itself as social action sustained by sym-
bolics, technologies, and relations. The authors used an actor-network ap-
proach and introduced intermediaries. These intermediaries circulate and 
include natural objects and artifacts, individuals and groups, and text and 
inscriptions. These intermediaries represent a network and show similarities 
with the modes of embeddedness presented. Here, however, the suggested 
modes are not viewed as representing a network. Rather, I aim to explore 
knowledge transfer between recurring projects that exhibit a high degree of 
standardization.  

Finally, Blackler (1995) discusses assumptions that researchers make about 
the location of knowledge i.e., bodies, routines, brains, dialogue, and sym-
bols. A strong reliance on knowledge located in bodies and routines is sug-
gested, which is referred to as embodied and embedded knowledge. Embo-
died and embedded knowledge show similarities to the definitions of em-
beddedness presented previously. In accordance with a team member’s 
knowledge, embodied knowledge depends on the individuals’ physical pres-
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ence and problem solving abilities. Here, a team member’s knowledge is part 
of the transfer process. The process encompasses definitions of embedded-
ness specific for the transfer between recurring projects. The concept of em-
beddedness is used with individuals because a team member’s knowledge 
becomes visible in the activities performed within a shared project manage-
ment structure. Still, it is recognized that a team member's knowledge may 
also be thought of as embodied. However, I make a simplification in which 
the location of knowledge is referred to as embedded.  

2.4.1 Conceptual framework design 

Knowledge transfer has been around for a long time, and it is high time to 
update existing theories with an in-depth analysis of how knowledge transfer 
actually proceeds.  The standardized knowledge transfer process is reex-
amined by developing a conceptual framework, which, apart from using 
language from within projects, incorporates organization and knowledge 
management aspects.  

The major goal of the present study is to provide a richer conceptual frame-
work for the standardized knowledge transfer process, one that will offer a 
more comprehensive understanding of those parts that make up the transfer 
in a project-organized context and of where within the transfer process 
knowledge rests or transfer stops. 

The standardization issue has been neglected in the project management 
literature on knowledge transfer. There may be serious consequences if this 
neglect continues; efforts to address transfer between recurring projects in 
the PM literature will suffer if the standardized context remains unexplored. 
Currently, few efforts have been made to provide a basis in the form of a 
conceptual framework for an in-depth study of transfer in the standardized 
context. Below, I develop a conceptual framework to allow for a new ap-
proach to thoroughly capture and analyze standardized transfers. 

The extended transfer process is described in my conceptual framework be-
low. I extend the Lundin and Söderholm (1995) theory of temporary organi-
zation to include knowledge transfer, albeit only the transfer between recur-
ring projects. In addition, I propose that the modes of embeddedness pre-
sented in Ekstedt el al. (1999) can be extended to transfer research. The first 
motive for extending current theories is to highlight the activities of individ-
ual team members. To take advantage of and draw on existing research that 
explores the activity perspective, the current chapter discusses the following 
theorists; Peffer and Sutton (1999), Weber (1968) and Lundin and Söder-
holm (1995). The second motive for extending existing theories is to ac-
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knowledge when a task is delivered within temporary organizations. To take 
advantage of existing research, Lundin and Söderholm (1995) have noted 
that temporary organizations are detached from permanent organizations and 
are motivated by a specific task to be performed (Ekstedt et al., 1999).  

The third motive for extending current theories is to recognize how perma-
nent organizations contribute to and influence a transfer process. Form the 
viewpoint of the permanent organization, actions are guided by standardized 
work processes (Harrington, 1991; Davenport, 1993) and stored and diffused 
information systems (Hansen, Nohria & Tierney, 1999; Lindfors, 2003; Lie-
bowitz, 2005).  A final motive for extending the current literature is to rec-
ognize how a standardized product influences a transfer process. To draw on 
existing research, the current chapter discusses research on standardized 
product concepts (Gibb, 2001; Unger, 2006) and on standardized project 
management (Moby-kommitten, 1975; Milosevic et al., 2001; Packendorff 
2003). Table 1 provides an overview of the theory that my conceptual 
framework is based on. The table below connects the conceptual framework 
design to the theories previously addressed in this section and highlights the 
diverse and yet complimentary issues addressed in the existing literature as 
well as the contribution of the present study.  
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Table 1. Overview of how the conceptual framework design connects to existing 
research  

Concepts 
used in the 
framework 
design 

Issue previously 
addressed in the 
literature 

Basis in existing 
research 

Conceptual frame-
work contribution 

Individual 
team member 

Individuals' activ-
ities highlighted 

Peffer & Sutton, 
1999; Weber, 
1968; Lundin & 
Söderholm, 1985 

The individual's role in 
the standardized trans-
fer process, where ac-
tivities are delimited by 
extensive work 
processes and an ongo-
ing transfer process 
ends in a team member 
performing project 
activities  

Temporary 
organization 

Temporary organ-
izations moti-
vated by a specif-
ic task and de-
tached from the 
permanent organ-
ization 

Lundin & Söder-
holm, 1995; Ek-
stedt el al (1999) 

A transfer process arti-
culates recurring 
projects from within 
and acknowledges the 
difficulties that stem 
from isolation from the 
permanent organiza-
tion's standardization 
efforts 

Permanent 
organization 

Work processes, 
structure for ac-
tivities per-
formed, storing 
knowledge in 
information sys-
tems, diffuse 
knowledge 

Lundin & Söder-
holm, 1985; Ek-
stedt el al (1999); 
Harringtion, 1991; 
Davenport, 1993; 
Hansen, Nohria & 
Tierney, 1999; 
Liebowitz, 2005; 
Lindfors, 2003 

Highlights the perma-
nent organization that 
drives standardization 
efforts and uses infor-
mation systems to dis-
seminate knowledge to 
temporary organizations 

Standardized 
product 

Standardized 
product concepts, 
standardized 
project manage-
ment and standar-
dized procedures 

Ekstedt, 1988; 
Gibb, 2001; Unger, 
2006; Moby-
kommitten, 1975; 
Milosevic et al, 
2001; Packendorff, 
2003 

The standardized prod-
uct defines the activities 
that team members 
perform in recurring 
projects and offers the 
possibility to generalize 
product development 
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In the conceptual framework knowledge embedded in a team member refers 
to the individual’s thoughts regarding performed activities. This mode can be 
articulated when individual team members describe the activities they per-
form. As discussed in the previous section, I suggest a simplification in 
which knowledge is visible in performed activities. However, this mode is 
limited to knowledge that individuals can and do articulate.  

Knowledge embedded in the temporary organization12 refers to co-operation 
between team members, minutes from project meetings, and local adaptation 
of the standardized concept. This mode supplements the earlier literature in 
that it encompasses knowledge that transfers to neither individual team 
members nor the permanent organization. An example is project members 
accessing knowledge formed by another temporary organization.  

Knowledge embedded in the permanent organization refers to activities 
aimed at gathering, arranging, storing, and disseminating knowledge formed 
mainly in recurring projects but in the permanent organization as well. This 
mode comprises knowledge formed in recurring projects that has been arti-
culated. The permanent organization arranges knowledge as a more general 
project management process. This process can then be used to improve 
project methods. Eventually, this mode also involves the dissemination of 
rules and routines. An example is the use of IS to disseminate project man-
agement methods within the organization. Apart from the collection and 
arrangement of knowledge that can improve project methods, this mode 
refers to the gathering of knowledge that can result in product development 
activities for the standardized product.    

Finally, knowledge embedded in the standardized part of the end-product 
pertains to knowledge enclosed in the physical parts used as input for all 
recurring projects. An example from the construction sector is the use of 
modular elements. These elements are factory-made and shipped to the con-
struction site for assembly. A discussion in a previous section of this chapter 
treated standardization as a means of limiting variations between projects. 
However, standardization does not mean re-using the same physical parts 
every time in that the standardized part of the product is continuously im-
proved over time. Therefore, this element denotes knowledge that becomes 
embedded in the standardized end-product through product development. 
This knowledge can be perceived as an output from ongoing or terminated 
projects.  

Knowledge embedded in the standardized part of the end-product can be 
thought of as an input into ongoing projects. An example is factory-made 

                               
12 It should be noted that I only discuss temporary organizations in which activities recur.  
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elements shipped to the construction site. Knowledge used to develop the 
product or to generate rules and routines, on the other hand, can be thought 
of as output from completed projects. Furthermore, the modes of embedded-
ness overlap each other to some extent. The boundaries between the sug-
gested modes of embeddedness are not obvious. Although arguments are 
presented that support the definitions, there are alternate interpretations of 
what is to be included.  

I suggest that PBOs need to deepen their understanding of knowledge trans-
fer between temporary organizations. To this end, knowledge transfer is a 
process comprising multiple ways of transferring knowledge to the modes of 
embeddedness suggested above. I view knowledge transfer as an unfolding 
process in which knowledge is transferred to individuals and non-individual 
elements. As will be further elaborated in the empirical chapter, modes of 
embeddedness present what are perceived as important elements in PBOs. 
These elements are a team member, a temporary organization where activi-
ties recur, the permanent organization, and the standardized end-product.  

In some cases, it can be possible to identify connections between modes, 
where each connection represents a way that knowledge can be transferred 
when it becomes embedded in another mode. When looking at the processes 
of knowledge transfer in relation to the modes of embeddedness, six connec-
tions representing the transfer process can be discerned. First, knowledge 
may be transferred between a team member and the temporary organization. 
Second, knowledge can transfer between the temporary and permanent or-
ganization. Third, a transfer may take place between the permanent organi-
zation and the standardized part of the product. Fourth, knowledge may be 
transferred between the standardized part of the product and a team member. 
The connection between a team member and the permanent organization 
represents a fifth way to transfer knowledge. Finally, knowledge may be 
transferred between a temporary organization and the standardized part of 
the product. The six types of knowledge transfer are presented in Figure 2. 
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Figure 2. The conceptual framework 

2.4.2 Exploring transfer difficulties 

The aim of this section is to provide tools for understanding the problems 
that arise when the conceptual framework shows how the transfer fails. Be-
fore discussing knowledge transfer in PBOs and especially knowledge trans-
fer between recurring projects, the following section complement the litera-
ture review presented in the introductory chapter. The next section reviews 
literature that explores the roles of the sender and the receiver during a 
knowledge transfer event. However, I feel there is a problem in communica-
tions research that focuses on the sender/receiver breakdown: What if one of 
the two projects is missing? What if there is only a sender but no receiver? 
Could new communication theories be developed to further the understand-
ing of difficulties associated with such types of knowledge transfer? Fur-
thermore, literature that examines characteristics hindering or stimulating the 
sender and receiver is discussed. This literature is important because it can 
further our understanding of how knowledge transfers to, for example, an 
individual or the permanent organization.  

Researchers addressing knowledge transfer tend to focus on source and re-
ceiver problems. Although the communication aspects of knowledge transfer 
are of importance, they are not the focus of this review. The focus here is on 
expressing where difficulties arise within the knowledge transfer process, 
regardless of whether there is communication between the sender and re-
ceiver. Communication problems have been addressed at varying levels of 
abstraction in the literature. 
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Lindkvist (2001) identifies various factors that hinder the effective transfer 
of knowledge between different product development projects. This research 
introduces a framework that divides such factors into three main categories: 
individual, organizational, and other. Individual factors include motivation, 
attitude, and working environment. Organizational factors include distribu-
tion of responsibilities, corporate culture, and planning. Language and em-
ployee turnover, as well as geographical, physical, and time-based separation 
all fall under the category of “other factors.” In a project-based context, the 
sender and receiver may be on different levels of abstraction; thus, it may be 
appropriate for researchers to use different units of analysis. Lindkvist de-
scribes communication between projects, individuals, documents, and arti-
facts. Under such a paradigm, would it then be possible for one type of send-
er to reach another type of receiver? 

On an intra-firm level, knowledge transfer has been studied based on how 
difficult the knowledge is to transfer, which is referred to as internal stick-
iness (Szulanski, 1996). Here, knowledge transfer is seen as a process com-
prising four stages: initiation, implementation, ramp-up, and integration. The 
findings suggest that internal stickiness occurs because of the recipients’ 
lack of absorptive capacity and the strain that builds from the relationship 
between the source and recipient. At the team level, knowledge transfer is 
studied based on task and context. Szulanski (2003) also describes different 
types of “stickiness” that can occur during a transfer. Initiation stickiness is 
defined as the difficulty associated with recognizing opportunities for trans-
fer and acting upon them. Attention is then shifted to implementation stick-
iness, which is the challenge associated with establishing a connection be-
tween a source and a recipient. Subsequently, the challenge of routinization 
of a new practice is referred to as integration stickiness.  

In addition, the source and receiver can be either on the same team or on 
different teams (Dixon, 2000). Here, knowledge transfer in teams that repeat 
the same task in different contexts is labeled serial transfer. Near transfer 
includes knowledge transfer from a source team to a receiving team that 
performs similar tasks in a similar context. Similarly, the transfer of non-
routine tasks from a source team to a receiving team is termed far transfer.  

Focusing on the receiver, Cohen and Levinthal (1990) define absorptive 
capacity as the ability to recognize the value of new information, assimilate 
it and apply it to commercial ends, which is the ability to exploit prior know-
ledge. To be able to do this, individuals must recognize the value of new 
knowledge, assimilate the knowledge, and apply it to commercial ends. The 
findings suggest that absorptive capacity is likely to be developed and main-
tained as a by-product of routine activity, exploiting knowledge closely re-
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lated to current activity. In addition to the actual knowledge transfer, another 
concern is what one should look at when studying knowledge transfer.  

The transfer literature also tends to focus on characteristics that either hinder 
or stimulate knowledge transfer. Foss and Pedersen (2002) focus on sources 
of potentially transferable knowledge and the conditions that determined the 
ability to conduct knowledge transfer. They distinguish between internally 
developed knowledge, knowledge from network relations, and knowledge 
from local clusters. Empirical results are consistent with the view that the 
source of knowledge determines the characteristics of the knowledge trans-
fer. Furthermore, different knowledge sources require different organization-
al mechanisms to facilitate knowledge transfer. Galbraith (1990) studied the 
success of technology transfer, where a technology is either replicated or 
completely relocated to another facility. Empirical findings support the view 
that intellectual resources, particularly the most qualified technical and ma-
nagerial personnel, are less transportable than the plant and the equipment. 
Wang, Tong, and Koh (2004) propose that successful knowledge transfer 
requires transferors who are capable and willing to transfer knowledge along 
with recipients who are capable of and willing to acquire knowledge. Based 
on empirical findings, the authors produced an integrated model of know-
ledge transfer that stressed factors that influenced the capacity and willing-
ness of a parent organization to transfer knowledge to its foreign subsidiary. 
Further, the factors affecting the capacity and intent of a foreign subsidiary 
to acquire knowledge from the parent organization were examined. Schle-
gelmilch and Chini (2003) proposed a comprehensive model of knowledge 
transfer across geographically dispersed marketing functions. Marketing 
functions were chosen because they are internal nodes where knowledge is 
processed and spread. Li (2005) conducted a study on the effects of trust and 
shared visions of knowledge transfer. Subsidiaries of intra-organizational 
relationships (as opposed to inter-organizational relationships) were studied. 
Empirical findings suggest that trust is influential in inter-organizational 
relationships, whereas a shared vision is more influential in intra-
organizational relationships. Knowledge transfer in global organizations was 
not addressed, however.  
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3 Methodology 

3.1 Research design 

This thesis consists of eleven qualitative case studies of recurring projects in 
two sectors i.e. two groups. The case studies allow this study to deal with a 
variety of evidence, including documents, artifacts, interviews, and observa-
tions. Researchers suggest that a wide array of data generation methods can 
be used to provide an in-depth characterization of the cases (Creswell, 1998; 
Yin, 2003). The data generated consist of primary data from semi-structured 
interviews and observation of actions in the temporary organizations, as well 
as secondary data from documents for rules, routines, and minutes from 
meetings held in recurring projects.  

3.2 Focus of the study 

Knowledge transfer between recurring projects is articulated and illustrated 
empirically by viewing PBOs as being divided into temporary and perma-
nent organizations. Although the focus is knowledge transfer from the pers-
pective of temporary organizations, the thesis also includes data generated 
on other levels of abstraction. These levels are included because they contri-
bute to the articulation and illustration of knowledge transfer between recur-
ring projects. Before examining the abstraction levels at which data are gen-
erated and analyzed, the issue of limiting knowledge as an object of study is 
discussed.   

Knowledge is a large and complex subject matter. I, therefore, limit know-
ledge to that which is possible for respondents to articulate (Rolf, 1995). 
This is not the only way to study knowledge transfer between recurring 
projects. However, the researcher can only capture knowledge that can be 
expressed. I am well aware that knowledge transfer consists of much more 
than that which is possible to articulate. For example, knowledge may be 
tied to a member of a temporary organization and is possible to articulate but 
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is not yet articulated. Additionally, knowledge can be embedded in the per-
manent organization and articulated in rules and routines but not accessed by 
studied projects.  

The unit of analysis in this study is temporary organizations. To deepen our 
understanding of knowledge transfer between temporary projects, empirical 
data were generated from the permanent organization, recurring projects, and 
team members in recurring projects. The aim of generating data at different 
levels was not to introduce multiple units of analysis because each unit of 
analysis may have unique attributes. According to Frankfort-Nachmias and 
Nachmias (1996), shifting from one unit of analysis to another can be mis-
leading. At the permanent organization level, the development and dissemi-
nation of knowledge was studied by generating data on articulated know-
ledge in documentation and rules. This level includes knowledge dissemi-
nated to studied projects. This knowledge was written down and could be 
disseminated using IS. At the temporary organization level, data on activities 
performed were generated through observations and minutes from project 
meetings. The observations focused on important phases. It was assumed 
that activities performed in conducting projects contribute to the task under-
taken. Observations could also offer a deeper understanding of the activities 
performed in running projects. Such understanding could be valuable when 
conducting interviews with respondents that could influence the study. Final-
ly, when focusing on individual team members, knowledge formation and 
use were studied by generating data on individuals’ justifications of the ac-
tivities performed. This level includes knowledge that respondents could 
articulate. Table 2 presents a summary of what was studied in order to gain a 
deeper understanding of knowledge transfer between the recurring projects.   
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Table 2. What to study  

Level of data 
generation 

What to study How it is studied  

Permanent organi-
zation 

Development of know-
ledge that is dissemi-
nated to recurring 
projects 

Articulated knowledge visible in 
documentation and rules that show 
ways of working in recurring 
projects   

Temporary organi-
zation 

The activities per-
formed in recurring 
projects 

Observations of activities per-
formed in daily work and minutes 
from meetings 

Individual team 
members in tempo-
rary organizations 

Knowledge formation 
and use in recurring 
projects 

Individuals’ rhetorical justification 
of activities performed  

3.3 Selection of cases  

The two groups of case studies were carried out in order to articulate and 
illustrate knowledge transfer between recurring projects. Initially, eight large 
PBOs in the construction and IT sectors were approached. The selection 
process progressed by identifying organizations that had recurring temporary 
activity. This initial selection process resulted in the choice of two organiza-
tions, one from the construction sector and one from the IT sector. Both had 
standardized product concepts and were willing to give the researcher access 
to study ongoing temporary activity. Both groups of cases represent indus-
tries that have been subject to changes in recent years. Changes in the exter-
nal environment have created needs for these organizations to further the 
understanding of production methods that contribute to strategic objectives 
for the entire organization (Turner, 1999; Artto & Wikström, 2005). By un-
derstanding production methods, the organizations can look at opportunities 
for improvement.   

The construction sector has a long history of undertaking work in temporary 
projects. We can go as far back as the building of the pyramids to address 
issues related to construction work performed in temporary organizations 
(Engwall, 1995). The IT sector, however, is fairly new with a limited history 
of performing work in temporary projects. As mentioned earlier, the two 
groups of case studies differ when it comes to the level of technological un-
certainty. The recurring projects in the construction cases display low tech-
nological uncertainty because familiar technologies are implemented. The 
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recurring projects in the IT sector display medium technological uncertainty, 
which is because familiar technologies are adapted and then implemented. 

Furthermore, these are two engineer-dominated settings that could create 
some problems for a researcher who is not an engineer. Almost all respon-
dents were engineers who used many technical terms when they were being 
interviewed. However, one way to turn the differences into an advantage was 
to let the respondents know that I was not familiar with their setting. Subse-
quently, the respondents were asked to describe the setting. Frankfort-
Nachmias and Nachmias (1996) propose that being an outsider can some-
times seem less threatening to respondents or those under observation and 
can help the researcher gain access to the setting.  

3.4 Knowledge beyond articulation 

When investigating knowledge empirically in a qualitative case study, em-
pirically based discussions are limited to addressing knowledge that respon-
dents can articulate. The purpose of this section is to discuss tacit knowledge 
in order to understand more fully the difficulties with limiting the thesis to 
encompass mostly articulable knowledge13. In the literature, knowledge is 
divided into tacit (Polanyi, 1967; Rolf, 1995) and explicit knowledge (Nel-
son & Winter, 1982; Nonaka & Takeuchi, 1995). Polanyi (1967) introduced 
the concept of tacit knowledge as the ability of the individual to know more 
than he or she can tell. This context-specific and personal knowledge is dif-
ficult for individuals to articulate and thus difficult to transfer because it 
cannot be removed from its human context. Explicit knowledge, on the other 
hand, is articulated and may thus be easier to transfer. Researchers, such as 
Nelson and Winter (1982), argue that explicit knowledge is less context-
dependent, and when it is transferred, the recipient can become as much "in 
the know" as the originator (Nelson & Winter, 1982).  

To address the problem of articulation is to acknowledge that, however de-
fined, some knowledge is possible to articulate while some is not. The litera-
ture shows a linguistic inconsistency when addressing knowledge articula-
tion. For example, Tsoukas and Vladimirou (2001) proposed that tacit know-
ledge could not be articulated. These researchers define tacit knowledge as 
knowledge that is impossible to articulate. In contrast, Ambrosini and Bow-
man (2001) present what they identify as degrees of tacitness. Their stand-
point is that it is possible to articulate tacit knowledge to some extent. Jo-
hannessen (1999) discusses rule knowledge and practical knowledge, con-
                               
13 The reader is referred to Rolf (1995) for a comprehensive discussion 
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tending that rule knowledge can be exhaustively described whereas practical 
knowledge cannot be documented to the same extent. Practical knowledge is 
thought to manifest itself as the skill to use statements as well as familiarity 
with the circumstances that these statements say something about. However, 
the problem remains. There is articulable knowledge and knowledge that 
cannot be articulated. It is theoretically possible to discuss knowledge, but 
for obvious reasons the empirical study of knowledge is complicated.  

I would like to highlight that I do not assume that all knowledge is articula-
ble. Rather, the knowledge transfer process is articulated by introducing 
ways that knowledge embeds14 between temporary projects. As some of my 
discussion of knowledge is empirically based, I realize that it cannot encom-
pass all tacit knowledge. Recognizing the existence of inarticulable know-
ledge introduces difficulties, i.e. I may exclude important knowledge simply 
because it cannot be articulated. However, this does not mean that unarticu-
lated knowledge is any less valuable to a PBO.   

3.5 Data generation 

In both the construction and IT cases, data were generated from several on-
going recurring projects. With the exception of the first temporary organiza-
tion in the construction case group, which was nearly finished by the time 
the study was initiated, data were generated with the aim of minimizing the 
time between performed activities and data generation.  

After gaining access, a contact person was appointed that assisted throughout 
the study. Initially, respondents were chosen in cooperation with the contact 
person. The respondents were chosen depending on either their function in 
the temporary organization in which they were currently working or their 
function in the permanent organization. All interviews were recorded and 
transcribed (see Appendix B). Moreover, observations were made during 
important phases, which were also selected in cooperation with the contact 
person. Observations were documented by taking field notes and writing in a 
diary. However, occasionally the opportunities to take field notes were li-
mited and therefore field notes were complemented with photographs of 
performed activities. The contact person also provided documentation, such 
as routines, rules, and minutes from project meetings. Table 3 presents an 
overview of applied data generation methods. 

                               
14 Four modes of embeddedness are presented in section 2.4.1 in chapter 2 
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Table 3. Data generation methods  

Type of data 
generation  

Data source   

Documents  

 

Rules and routines for the recurring product concept  

Minutes from project meetings  

Observations  Participation during important phases of the projects 

Interviews Project managers and members in recurring projects as well as 
relevant respondents in the permanent organization 

Although this study included several data generation methods, interviews 
were essential because respondents could articulate knowledge transfer. 
There are several ways to conduct interviews. In this study, the interviews 
were semi-structured. In a semi-structured interview, the researcher enters 
the session with a pre-determined purpose and structure. Kvale (1996) refers 
to a semi-structured interview as a sequence of themes. The semi-structured 
method offers the researcher flexibility in gathering information from the 
respondents. The respondents in this study were encouraged to describe the 
work process in addition to concrete situations. All respondents were en-
couraged to speak about activities performed in connection with the projects. 
Ambrosini and Bowman (2001) refer to this method as a mapping process, 
with the goal of helping respondents to articulate their actions by being more 
specific. It is assumed that questions such as “How does that happen? What 
causes that? Who is involved? What influences that?” help respondents to be 
more specific.  

During the interviews, the researcher followed an interview guide with an 
outline of topics covered and suggested questions. The interview guide was 
structured as follows: Initially, respondents were encouraged to describe the 
activities they carried out in the recurring project. Subsequently, respondents 
were asked to describe if they had gained knowledge from members in other 
recurring projects. Finally, respondents were asked to describe if and how 
they had used IS (see Appendix A). Throughout the interview, the respon-
dents were asked to focus on the temporary organization in which they were 
working. However, some respondents had been members of several recur-
ring projects. In that case, they were encouraged to describe this situation 
and to say what knowledge they had used. The two groups of case studies 
(TietoEnator and NCC) will be described thoroughly in chapters 4 and 5. 
The NCC cases include nine recurring projects. Data were generated be-
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tween fall 2003 and spring 200515. The TietoEnator (TE) cases include two 
recurring projects. Data were generated between fall 2003 and winter 
2004/200516. Table 4 shows the period when the empirical data were gener-
ated.   

Table 4. Data generation period 

Group of cases Data genera-
tion period 

Number 
of inter-
views  

The respondents affiliation 

The Good Life at 
NCC 

Fall 2003 – 

spring 2005  

30  11 from the permanent organi-
zation 

17 from the temporary organi-
zations 

2 from the customer 

Tips at Tieto- 

Enator Forest 

Fall 2003 – 
winter 
2004/2005  

14  

 

2 from the permanent organi-
zation 

9 from the temporary organi-
zations 

3 from the customer 

The respondents were chosen because they were perceived as contributing to 
the understanding of knowledge transfer among the recurring projects. Kvale 
(1996) argues that a good respondent is an expert in the topic of the inter-
view. In this study of knowledge transfer, the majority of the respondents 
were members in recurring projects. All members of the recurring projects 
were initially assumed employees of the two studied organizations, but this 
proved not to be the case. Customers and subcontractors also had employees 
who were members of the temporary projects under study. Furthermore, a 
limited number of individuals from the permanent organization were also 
included in the study. Examples of respondents from the two permanent 
organizations (i.e. TE and NCC) are individuals assigned to work with work 
procedures, IS, or other support functions. Typical members of temporary 
organizations employed by other organizations might be subcontractors in 
the construction cases. The Good Life house modules are manufactured and 
delivered by the subcontractor Finndomo. Finndomo is also responsible for 
                               
15 See tables 7 and 8 in chapter 4 for a more detailed description of the data collection proce-
dure in the construction case.  
16 See table 14 in chapter 5 for a more detailed description of the data collection procedure in 
the IT case. 
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the assembly personnel at the construction site. The study consists of se-
lected members from Finndomo’s factory and the construction site. Another 
typical example of members of temporary organizations employed by other 
organizations is the customer’s employees in the IT cases. The product was 
delivered to the customer, StoraEnso. StoraEnso provided the TIPS projects 
with members responsible for specification requirements, test items and, to 
some extent, project management. To sum up the discussion, all selected 
respondents were perceived as important to the process of articulating know-
ledge transfer between standardized temporary projects. Table 5 presents an 
overview of the respondents in The Good Life and the TIPS cases.  

Table 5. Selected respondents 

Studied 
sector 

Projects   Respondents from 
the temporary 
organizations 

Respondents from the per-
manent organization 

Construction The Good 
Life 1 - 9 

 

Project Manager and 
important project 
members 

Individuals responsible for the 
work process, the information 
systems, and other support 
functions for the projects 

IT Tips 1 and 
2  

 

Project manager and 
important project 
members 

Individuals responsible for the 
work process, the information 
systems, and other support 
functions for the projects 

Although the two groups of case studies contain recurring projects that exhi-
bit a high degree of standardization, they still show differences. Addressing 
these differences is important because this influences the generation of data. 
The two groups of case studies differ in the number of recurring projects. 
NCC includes nine recurring projects, whereas TE includes two. Although 
observations were made in both groups, different times for the observations 
were selected. Observations for NCC were possible during groundwork and 
assembly. It was also possible to observe the completed product. Meanwhile, 
in the case of TE, observations were mainly conducted during the Factory 
Acceptance Test (FAT) and when the warehouse module was put into opera-
tion. A possible consequence of the different observation times is the diffi-
culty in comparing observation phases across projects. Bailey and Gainsburg 
(2004) studied knowledge of different project phases. They found that the 
degree to which project members use knowledge could vary by project 
phase. The importance of different project phases has also been noted in 
construction research (Nabil, 1996; Mekdam, Mohd, Mohd, & Riadh, 2002). 
However, the observations in this study were made to get an overview of the 
activities performed in the recurring projects and to improve the interviews. 
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Although it is acknowledged that knowledge transfer within a project can be 
important when transferring knowledge between projects, this study still 
focused on transfer between projects. This study recognizes that knowledge 
transfer is complicated and may take considerable time. Transfer may be 
easier to detect if this study was made up of several recurring projects stu-
died longitudinally. However, it was easier to observe activities performed in 
the construction cases than activities in the IT cases because in the latter the 
activities were of a more abstract character.    

The case studies at TE included two recurring temporary organizations deli-
vering a standardized product. The customers are two of StoraEnso’s mills 
(Hyltebruk and Kvarnsveden). The projects were started in August 2003 and 
ran almost parallel with each other. TietoEnator Forest in Sweden has a li-
mited number of employees. With a limited number of employees, the Swe-
dish employees staffed the two recurring temporary organizations that were 
studied. Interviews with members from TE’s Stockholm office were con-
ducted regularly within both organizations. It was established earlier that the 
aim of the observations was to achieve a better understanding of activities 
performed in the projects. In the IT cases, observation of important phases 
had to be conducted at a mill, i.e. the customer StoraEnso. It was more diffi-
cult to get access to activities performed at a mill, which resulted in having 
to restrict observations to one mill (the Hylte mill was chosen). The re-
searcher accompanied the team to the mill during two phases. The first visit 
was initiated to observe the testing (the FAT) of functions provided by the 
system. The second visit was arranged to observe when part of the system 
was put into use.  

The case studies at NCC included nine recurring temporary organizations, 
with an average duration of nine months. Initially, focal phases were selected 
for observations. Because the projects were run nearly simultaneously, sev-
eral opportunities to observe identified phases were presented. Interviews 
with managers and site managers were conducted during the phase chosen. 
Observations were conducted at the construction site during groundwork and 
assembly as well as of the finished product. 

3.6 Present data  

Analyzing the empirical material can pose several problems: one cannot 
claim that it encompasses a correct interpretation of what needs to be unders-
tood, i.e. the articulation and illustration of knowledge transfer between re-
curring projects. The transcribed interviews are not only interpreted but in-
sights are also acquired. Inevitably, a thesis will contain a number of in-
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sights. The present study is an endeavor to understand a unique phenome-
non, i.e. that knowledge is interpreted contextually, or put it another way, the 
action reveals the underlying knowledge that triggered it. However, at the 
same time, the work aims to present universals that can be generalized. In 
that sense, the cases are chosen to represent the studied event. Conducting 
the analysis raises certain problems because it aims to find universals in 
unique cases. Furthermore, difficulties develop because the analysis is theo-
retically informed, i.e. it is based on findings presented in the previous theo-
retical chapter. Previous findings entail the same problems, as generaliza-
tions of a unique phenomenon are presented. Furthermore, the analysis has 
emerged by combining previous work with empirically based interpretations. 
The authors Alvesson and Sköldberg (2000) describe the hermeneutic circle, 
whereby the meaning of a part can only be understood if it is related to the 
whole. Looking at the hermeneutic circle in relation to this analysis suggests 
that the whole changes gradually as additional parts (i.e. theoretical interpre-
tations of empirically based finings) are added17. To visualize the whole, 
three analytical models are presented. Obviously, these models do not 
represent any kind of “truth”; rather, they are visualizations of current inter-
pretations. Another researcher may interpret the empirical material different-
ly and present different analytical models.   

The analytical models were developed by coding the transcribed interviews 
into categories. These categories were then visualized in conceptual frame-
work. The conceptual framework is an attempt to uncover something hidden 
in the empirical material. Initially, empirical findings were analyzed by us-
ing four modes of embeddedness. However, the number of categories gradu-
ally increased. As the study progressed, it became clear that an analytical 
model (see figure 2) would facilitate the articulation and illustration of 
knowledge transfer between recurring temporary projects.  

Although I do claim to articulate and illustrate a “true” interpretation, the 
aim is to give the best interpretation possible. For example, the analytical 
model (see figure 2) were presented at a meeting with managers from NCC. 
Using Kvale’s (1996) definitions, the interpretation presented in figures 2 
was “sent” back to representatives from the construction corporation. It was 
interesting to see whether the participants would recognize the descriptions 
presented. It turned out that participants used the definitions visualized in the 
analytical models to describe activities performed in the studied projects. It 
would be unfair to say that the analytical models were supported. However, 
it has been suggested that the interpretation of respondents’ descriptions 

                               
17 This study should not be viewed as hermeneutic simply because the interpretation process 
is explained by the hermeneutic circle.  
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could become different and better (Kristensson-Uggla, 2002) by getting 
feedback from employees in the two studied organizations.  

The analytical model (figure 2) presented is interpreted within a theoretical 
context. The interpretation depends on whether the theory is correct for the 
area studied and whether the interpretation follows logically from the theory 
(Kvale, 2006). In accordance with arguments presented in Kvale (Ibid), the 
interpretation was presented among persons with knowledge of the current 
position of knowledge and project theory18.  

3.7 Interpretation of interview data 

This is nothing more than an interpretation of a single phenomenon based on 
observations, documentation, and transcriptions of respondents’ interpreta-
tions of the activities they performed. The data largely came from inter-
views. During the interview session, respondents were asked about activities 
performed before the interview session. Throughout the interview, the res-
pondents were asked to make reconstructions of activities they had per-
formed. The questions were of a descriptive character. Respondents were 
asked to describe activities that they actually performed. In addition, Close-
ness in time was possible because the activities had been performed shortly 
before the interview took place. One reason to get close to the activity was to 
take into account what Alvesson and Sköldberg (2000) call the tripartite 
relationship (i.e. reality-source-researcher). The authors posit that much can 
happen on the way from “reality” to the researcher. Time can influence a 
source’s recollection of past events. There is also the possibility of a respon-
dent’s description being biased. Alvesson and Sköldberg (Ibid.) discuss 
source criticism in which bias refers to the stake a respondent can have in 
skewing information. For example, a manager from the permanent organiza-
tion could skew the recollection of an event in such a way that the manage-
ment’s methods could appear favorable. It is important to get close to events 
and being open to the possibility of a  respondent inadvertently giving inac-
curate information. However, this does not mean that the concept of reality 
is in any way simple.  

Furthermore, the respondent could also describe what he or she thought the 
researchers wanted to hear. The researcher will always influence the way the 
respondents describe the activities they performed. This problem was recog-

                               
18 A version of figure 2 was presented in a paper entitled Articulating knowledge transfers to 
avoid recurring “boondoggles” and discussed at the Scandinavian Academy of Management 
research conference in Århus, 2005.  
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nized before and during the interviews. Still, it is well known that a re-
searcher’s presence will influence both the respondents and the studied or-
ganizations.  

Another reason for getting close to the activities was to minimize the number 
of individuals involved in the reconstruction process. This was difficult in 
the present cases because many interviews were carried out with project 
managers, individuals who might not always be part of the daily work. The 
project manager, however, is a very important individual to gain a fuller 
understanding of knowledge transfer between recurring projects.      

3.8 Application  

To generalize is to claim that what is the case in one place or time will be so 
in another place or time (Payne & Williams, 2005). It involves a judgment 
about the extent to which the findings from one study can be used as a guide 
to what might occur in another situation. In line with this notion of generali-
zation is that empirical results from studied cases can give some guidance to 
knowledge transfer in project-based construction and IT organizations. In 
contrast, it was previously discussed that this is an endeavor to understand a 
unique phenomenon. Still, moderate generalizations could be made. The 
models used to analyze empirical data and articulate knowledge transfer 
could further the understanding of knowledge transfer in similar organiza-
tions.  
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4 NCC case studies  

This chapter describes the Swedish construction sector and introduces the 
NCC cases. The case studies at NCC consists of recurring projects called 
The Good Life (TGL). These projects exhibit a high degree of standardiza-
tion. This chapter is organized in the following manner. First, the Swedish 
construction sector is described. This section allows the reader to put the 
studies into a larger context. Second, a section describing the NCC organiza-
tion is presented. This section examines the organization, covering sections 
of the permanent organization perceived as important in order to gain insight 
on knowledge transfer between the recurring projects. The purpose of this 
presentation is to situate the projects within the context of the organization. 
The third section describes the recurring projects. The chapter is structured 
in this way to provide the answers to the research questions posed in the 
introductory chapter. The structure includes both permanent and temporary 
organizations in order to sketch studied projects and the organizational con-
text in which they function.      

4.1 Swedish construction sector  

The construction sector in Sweden employs about 450 000 people, or rough-
ly ten percent of the total workforce. It is one of the largest industries in 
Sweden (SOU 2002:115). The construction sector is mature as evidenced by 
large construction projects dating back to the building of the Egyptian pyra-
mids and the Great Wall of China. From a historical perspective, we may 
consider the construction sector as including both the traditions of 
craftsmanship and applied science. During the first half of the 19th century, 
building still operated under the guild system with apprentices, journeymen, 
and masters in each trade. This was a system with individual enterprises. 
Under stable technological conditions, the apprenticeship system delivered 
good craftsmanship and inter-organizational relations were regulated through 
clear roles. In Sweden, however, heavy construction emerged under the tra-
dition of military engineering. Within the military engineering tradition 
(Engwall, 1995), the large and complex construction of the Göta Canal 
(Strömbäck, 1993) set a new style. The project began in 1810 and ended 22 
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years later. To ensure the best results it was managed by hierarchical gover-
nance based on mathematical and natural science.  

Since then, the Swedish construction sector has experienced other changes. 
Today, researchers argue that changes originated from external factors, such 
as internationalization, government regulations, the development of informa-
tion technology, increasing national and international competition, and cus-
tomers that are more demanding. In 2002, when this study was initiated, 
Sweden had been experiencing a recession. However, there was a light at the 
end of the tunnel. A year earlier, the USA - an important economic engine - 
showed strong output gains. The recession in the USA ended in 2001 (JP 
Morgan Global Issues, 2004). Although the recession had concluded in the 
USA, the Swedish construction sector was late in the business cycle of re-
covery. In Sweden, the effect of the economic downturn that characterized 
the first few years of the 21st century reached the construction sector in 
about 2003. The Nordic construction sector did not grow during 2003, but 
was expected to grow in 2007 (Boverket’s indicator, 2007).  

During the past 15 years, the Swedish construction sector has undergone 
dramatic changes. Statistics show that the yearly number of completed 
apartment buildings decreased by three quarters between 1991 and 2001 
(SCB, 2003). Changes in the tax system and interest grants are important 
influencing factors. Increases in cost can be contrasted with buyers becom-
ing increasingly reluctant to pay higher costs because of fewer interest 
grants. Changing demands have made it important to control costs and focus 
on internal processes. Construction firms must become more efficient in 
order to convert their knowledge into economically sound projects. One way 
to capitalize on knowledge gained has been to develop standardized con-
cepts. NCC has developed a standardized concept referred to as TGL. The 
aim of the concept is to develop housing that is affordable for the general 
population.  

The Swedish construction sector has a history of using standardization as a 
means of reducing variation between projects. Standardization within the 
construction sector is associated with what is called industrial building. 
Usually, industrial building implies prefabricated, standardized modules. 
During the 1960s, the degree of standardization increased in the Swedish 
construction sector largely because of the Million Program. During a ten-
year period, one million apartments were built. A previous shortage in 
apartments led to a program with the goal of doubling the production of 
apartments per year. However, with a limited supply of skilled labor, the 
increase had to come from rationalization. For example, the state provided 
financial support to construction projects, which resulted in a large series of 
apartments. These large series of apartments made rationalization possible 
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through the manufacturing of standardized modules in factories. An industri-
al way of building these modules emerged when prefabricated and standar-
dized modular elements were transported to the construction site for assem-
bly (Moby-kommitten, 1975). Therefore, the standardization processes that 
led to industrial building originated with government regulation. However, 
standardized products that follow a concept are informal, voluntary, and 
based on internal decisions made by each company.  

4.2 NCC – the permanent organization   

This section examines NCC and contextualizes the empirical description of 
the TGL projects. It may prove important to understand the context in which 
project activities are undertaken. TGL is a concept for industrial building 
within NCC. NCC is a Nordic-based construction and property development 
organization with 25 000 employees and an annual turnover of 45 billion 
SEK. The NCC business is made up of NCC Property Development, NCC 
Roads, and NCC Construction. NCC Property Development develops prop-
erties and land to create workplaces for tenants and to offer commercial 
properties. NCC Roads provides the products and services required to oper-
ate, maintain, and service highways. Activities include the production of raw 
material, paving operations, and services and maintenance activities. NCC 
Construction develops and implements building, residential, and civil engi-
neering projects. NCC Construction operates in Sweden, Norway, Denmark, 
Finland, Germany, and Poland, but is mainly concentrated in the Nordic 
market. The Swedish section of NCC Construction is responsible for the 
group’s construction operations in Sweden. These operations cover a broad 
field ranging from small projects to multi-year projects. The production re-
sources for building and civil engineering operations are divided into six 
geographical contracting regions. In addition to the six geographical regions, 
there is a housing section. Housing is a special unit responsible for develop-
ing residential projects from the concept stage to ready-for-occupancy hous-
es and apartments. The business also includes five specially focused units 
that deal with specific customer segments. Figure 3 displays the organization 
chart for NCC Construction in Sweden.  



 78 

 
Figure 3. NCC Construction Sweden organization chart19 

NCC’s strategy is to move higher up in the value chain by entering the plan-
ning process earlier (Annual report, 2006). By taking a more active part in 
the development process, the organization expects to influence changes in 
the construction process that are necessary to reduce construction costs. 
NCC has identified two areas as important in reducing costs: collaborating 
with customers and increasing the use of prefabricated and ready-to-
assemble units.  

The traditional way of working in the construction sector is to submit pro-
posals, after which the assignment is performed in accordance with the spe-
cifications on which the bid was based. Deviations from the specifications 
that arise during the course of a project can result in additional charges, 
charges that can ultimately lead to disputes between the client and the build-
er. NCC’s aim is to increase cooperation (called NCC Partnering) with all 
the parties involved in a project (Annual report, 2006)20. Here, all parties in a 
project would apply an “open books” approach. This approach entails cost 
reporting and joint financial incentives for cost reduction.  

The NCC annual report (2004) proposes that construction can be made more 
efficient by increasing the use of prefabricated and ready-to-assemble units. 
With an industrialized construction method, an increasing proportion of the 
work is performed in a factory environment. A large proportion of the pro-
duction of single-family houses in the Nordic region is already industria-
lized. The organization aims to produce a series of multifamily dwellings on 
a larger scale in an effort to reduce construction costs. The annual report 
(2004) suggests that the demand in the lower price market is healthy, par-

                               
19 Figure 3 is an adaptation of the NCC Construction Sweden organization chart presented in 
the NCC Annual Report (2002, p. 27). 
20 The reader is also referred to a similar discussion in Rhodin’s (2002) licentiate thesis on 
partnering in the construction sector.  
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ticularly in Sweden. Investments have been made in industrialized building, 
which the organization recognizes as a strategically important area. Further-
more, the organization plans to make further investments in this area.  

The case studies at NCC include a section of NCC Construction Sweden. 
This section consists of mostly residential property contracts with municipal 
and public housing companies. The recurring projects use an industrial con-
struction method with ready-to-assemble units. These units are manufactured 
in a factory and then shipped to the construction site for assembly. Com-
pared with the traditional way of working in the construction sector, this type 
of construction means less work at the construction site. Simplified, there are 
only two types of work conducted at the construction site: groundwork and 
the assembly of delivered units.   

4.2.1 Routines diffused by the permanent organization at NCC  

This section covers general rules and routines of the permanent organization 
that are perceived as important in gaining insight into knowledge transfer 
between the recurring projects. The work process within the NCC organiza-
tional context has been mapped and made available through an information 
system. All employees can access the information system Project Document 
Solution (PDS). The PDS provides employees with rules, routines, and tem-
plate documents. These documents comprise the whole work process from 
project idea to completion. The system is action-oriented and can offer em-
ployees methods concerning how to run a project. The content of the PDS 
aims to answer the questions: How, What, and When. According to Lindfors 
(2003), the system gives a structure that ensures that projects are effectively 
planned, executed, and carried out while simultaneously complying with 
quality requirements. The NCC work processes were mapped by a PhD can-
didate from The Royal Institute of Technology in Stockholm (Lindfors, 
2003), and the study was conducted with a modeling approach. The work 
processes identified by Lindfors (2001; 2003) are described below.  

According to Lindfors (2001), NCC has three general processes. These 
processes are made available to all employees through the PDS. At the man-
agement level, the process consists of the following four parts: business idea, 
strategy, organization management, and analysis/evaluation. Figure 4 below 
illustrates the management process.  
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Figure 4. NCC management process21 

As previously indicated, I focus on activities performed in temporary 
projects (projects). The literature supports the view that in PBOs temporary 
organizations contribute to the fulfillment of the strategic objectives of the 
entire business (Turner, 1999; Artto, Wikström, 2005). In light of this asser-
tion, this section also shows NCC’s core process. The core process involves 
the following four parts: project idea and land acquisition, planning phase 
and product, sales and production, and subsequent occupation and service. 
Figure 5 depicts the core process.  

 
Figure 5. NCC core process22 

                               
21 Figure 4 is an adaptation of the figure presented in Lindfors (2001, p. 8). 
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Selected parts of the permanent organization are described in order to under-
stand the setting in which the recurring projects exist. Parts of the permanent 
organization included in the study are perceived as important from the view-
point of the temporary projects. A temporary organization only exists for a 
limited time, after which the required support functions that extended be-
come the responsibility of the permanent organization. The NCC support 
process includes the following eight parts: project development, organization 
development, housing development, human resource management, economic 
management, information management, purchasing management, and cost 
estimation management. Figure 6 shows the support process. 

 

 
Figure 6. NCC support process23 

4.3 A standardized product - TGL 

The case studies at NCC are made up of a concept for industrial building 
within NCC Construction Sweden called TGL. The TGL concept was 
created in 2002 when the Swedish Association of Municipal Housing Com-
panies (SABO) announced a competition -- “Build so that we can afford to 
live”. SABO announced construction proposals that focused on providing 
tenants with attractively priced housing. The tenders included eight munici-

                                                                                                                             
22 Figure 5 is an adaptation of the figure presented in Lindfors (2001, p. 8). 
23 Figure 6 is an adaptation of the figure presented in Lindfors (2001, p. 8). 
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pal housing companies24. Only 10 of the original 39 participants progressed 
to the second round of the competitive bidding. The requirements for the 
competition were to create a neighborhood unit with 16 to 36 apartments. 
The participants were judged based on nine assessment criteria: mainten-
ance, total economy, the shape, the form and design of the multi family 
dwelling, and the distribution of apartments. In addition, the participating 
contributions were judged on the choice of materials used, the exterior, and 
the technical equipment within the apartments. The following assumptions 
were made in order to contribute more comparable: fixed price on land, fixed 
groundwork costs, and fixed proprietor and maintenance costs. Table 6 
summarizes the prerequisites, assessment criteria, and assumptions for the 
“Build so that we can afford to live” competition.  

Table 6. Competition assessment criteria   

 

The TGL concept aimed to produce rental apartments at a lower cost. With 
lower production costs, municipal housing organizations could offer tenants 
newly produced apartments with affordable rent. This is accomplished by 
producing ready-to-assemble units in a factory environment. The factory that 
produces the TGL unit is located in Hässleholm and is owned by NCC’s 
                               
24 Botkyrka, Sundbyberg, Nykvarn, Nynäshamn, Upplands-Bro, Södertälje, Värmdö, and 
Upplands Väsby. 
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business partner, Finndomo. The prefabricated house modules manufactured 
in Hässleholm were shipped to TGL construction sites all over Sweden for 
assembly. The TGL concept uses an industrial building method, where most 
of the work is performed in the factory and the work performed at the con-
struction site is limited to groundwork and assembly. In the TGL projects 
studied in this thesis, groundwork was performed by NCC Civil Engineer-
ing, a part of NCC Construction. When the groundwork was finished, the 
subcontractor Finndomo shipped prefabricated house modules from the fac-
tory in Hässleholm and assembled them at the construction site. As indicated 
above, the TGL concept is owned by NCC, but the subcontractor Finndomo 
is a business partner in product development. Therefore, the case studies 
include two permanent organizations (NCC and Finndomo). A project man-
ager from a section of NCC Construction Sweden managed all activities 
performed in the TGL projects. In some of the projects described below, a 
part of NCC Construction (NCC Production) was responsible for the super-
vision of groundwork and assembly. 

4.4 Temporary organizations studied 

To explore knowledge transfer within the section of NCC Construction 
Sweden that offers TGL concept, nine TGL projects were studied. Tables 7 
and 8 describe the projects studied regarding the data generation methods, 
project management, subcontractors, the name of the housing area, the num-
ber of apartments, and the name of the client (see Appendix B). Although all 
three data generation sources were used in all of the projects studied, the 
data were generated at different stages of the project. Projects were initiated 
by NCC Construction, but the division of NCC Construction in charge of the 
project management varied. Project management was provided either by a 
geographical division of NCC Construction or by NCC Production. NCC 
Production provided project management for some projects because the 
apartments were actually condominiums (NCC Production produced all con-
dominiums in this case study). Data generation for the NCC cases was di-
vided into two phases. In the initial discussions with the organization, it was 
agreed that the data generation phase would comprise the five projects pre-
sented in Table 7. At that time, these were the only projects that had been 
initiated and thus available to study. The first project studied was TGL in 
Upplands Bro. However, this project was nearly finished by the time the data 
generation period was initiated. Therefore, all interviews were conducted 
after the project had been terminated. It was only possible to observe the 
finished neighborhood units. As previously indicated in the methods chapter, 
the study involves longitudinal case studies. However, different project 
phases were targeted for different projects in order to shorten the data gener-
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ation periods and therefore different project phases were studied for different 
projects. Altogether, the empirical material describes TGL projects from 
start-up to close-out.  

Table 7. TGL projects studied during the first data generation phase 

 

Tables 7 and 8 also list the names of the neighborhoods of the projects stu-
died, making it possible for the reader to find additional information on these 
projects. The number of apartments varied between 20 and 24 in these 
projects. Please note that the project TGL Upplands Väsby in Table 7 in-
cludes two construction sites (Prästgårdsvägen and Prästgårdsallén). These 
sites are about 400 meters away from each other. The two TGL Upplands 
Väsby projects had the same project manager. This project manager had 
previously been in charge of the TGL Upplands-Bro project. Four of the five 
TGL projects in the first data generation phase were municipal housing or-
ganizations that announced the competition “Build so that we can afford to 
live”. The TGL Karlstad project includes condominiums that differ in the 
way activities were performed. In this project, there were several private 
customers and not one professional purchaser.    

Immediately after the first data generation phase, a second data generation 
phase was instituted for additional TGL projects that had been planned and 
initiated after the first data generation phase. Representatives from NCC 
offered access to four additional TGL projects. The second empirical data 
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generation phase includes the TGL projects shown in Table 8. This data 
generation phase follows the same approach as the first phase though it was 
also designed to include activities performed in the course of running TGL 
projects.  

The first project to be studied in the second phase was TGL Duved. This 
construction site presented additional difficulties because it was situated in 
the north of Sweden (North Sweden has a sub-arctic climate with plenty of 
snow and cold winters). The work performed at the construction site was 
initially planned to take place in the autumn. However, the start-up was de-
layed and the work had to be performed during the winter. This resulted in 
additional work on the construction site (e.g., snow shoveling). The extreme 
climate led to additional costs; tents had to be rented, and the ground heated 
so that the groundwork personnel could perform their work. In addition, the 
ready-to-assemble units had to be transported long distances. The transit 
distance extended from the Finndomo plant in the south of Sweden to the 
TGL Duved construction site in the north of Sweden. The second project to 
be studied was TGL Karlstad. The construction site includes condominiums 
in what was called TGL version 2. This version differs from the original 
version. Version 2 condominiums had different exterior colors, slightly larg-
er windows, and a different roof.    
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Table 8. TGL projects studied during the second data generation phase  

 

The traditional way of working in the construction sector is to perform most 
of the work at the construction site. Another common practice is to use pre-
fabricated modules. The TGL concept takes industrialization a step further 
by using ready-to-assemble units. These units are ready-to-build sections 
produced in the plant in Hässleholm. The TGL projects studied in this thesis 
have two story multi-family dwellings and are mostly rental properties.    

With the TGL industrial construction concept, it is possible to perform 
groundwork and produce ready-to-assemble units in parallel. The two activi-
ties are performed at the same time but at different geographical locations, 
i.e. groundwork is performed at the construction site while the ready-to-
assemble units are produced at the plant in Hässleholm. Most of the con-
struction sites studied were located in the Stockholm area. The only cites that 
were outside Stockholm were those at Duved and Karlstad. When the ready-
to-assemble units were transported to a construction site, the two activities 
have to be performed simultaneously on the same location, which means that 
the construction site often becomes overcrowded.  
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4.4.1 Team composition  

Before presenting the description of the transfer process in Chapter 6, it is 
important to consider the different participants in these TGL projects. Al-
though the mother organization, NCC, is the focus of this discussion, there 
are project members from other organizations. Different team members per-
form different activities, which often require somewhat different specialties.   

The construction sector consists of organizations with different types of 
business. There are clients, consultants, subcontractors, and material suppli-
ers. Team members represent different organizations with no formal connec-
tion apart from the building projects (Unger, 2006). These organizations 
meet in a TGL project, where the TGL project often constitutes a new com-
bination of team members.  

In these TGL projects, the client is the respective building proprietor. In the 
Råby project, for example, Upplands-Brohus is the building proprietor. A 
respondent claimed that Upplands-Brohus had previously carried out an 
industrialized building project that was poorly documented and not very 
successful25. Thus, for this project, Upplands-Brohus wanted more control 
over the project’s execution. NCC’s concept for industrial building (i.e. 
TGL) was chosen and Upplands-Brohus assigned representatives to monitor 
the project.  

NCC Construction is the main contractor and supplies the project manager 
from the Residential Stockholm Section. NCC employees are accustomed to 
having the individual projects be independent, making most decisions by 
themselves26. This reduces uncertainty and facilitates cooperation among 
team members from independent organizations, such as Finndomo, the part-
ner in product development, and other subcontractors. An industrialized 
building effort such as the TGL project, however, is different from more 
unique projects in that extended routines are used to guide the work.  

NCC Civil Engineering performs the groundwork, which is a division of 
NCC Construction. In the particular TGL projects studied, NCC civil engi-
neering built a warm crawl space foundation. A TGL foundation differs from 
an ordinary slab on grade foundation. Team members say that the warm 
crawl space foundation requires timing and precision in order to build the 
foundation walls27.  

                               
25 Interview with a team member from Boetten in November 2003. 
26 Observation at the TGL site in Södertälje, October 2003. 
27 Observation at TGL Prästgårdsvägen 2003-12-02, Prästgårdsallén 2003-12-02. 
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The subcontractor, Finndomo, is a partner in TGL product development and 
manufactures the prefabricated modules in Hässleholm. In addition to pro-
ducing TGL modules, Finndomo’s factory delivers private homes for specif-
ic customers. When the groundwork is finished, Finndomo ships prefabri-
cated house modules from their factory in Hässleholm and assembles them at 
the construction site28. 

Team members from the above-mentioned organizations staff TGL projects 
at different times and for varying duration29. Table 9 illustrates the organiza-
tions that constitute a TGL team and the base of the knowledge transfer 
process. This knowledge is interpreted as visible in the activities that the 
team members perform.   

Table 9. A TGL team 

Organizations constituting a TGL team Knowledge relating to 

Building proprietor 
Builds quality apartments for tenants and 
documents the project  

NCC Construction 
Main contractor that supplies the project 
manager

NCC Civil Engineering Performs groundwork at the site 
Finndomo Subcontractor that manufactures and assem-

bles the prefabricated house modules and is 
also a partner in product development 

4.4.2 TGL execution  

As suggested in the theory section, knowledge is inherently visible in the 
activities performed. The undertaking of a construction project shows that 
the knowledge inherent in activities can be interpreted as generating an out-
come in the form of a house. The execution of a TGL project comprises five 
phases. Activities in these phases both require and provide the knowledge 
needed to construct a TGL house. That is, knowledge is required to perform 
activities (i.e. construct a house). When performed, these activities also form 
knowledge with the potential of being transferred and used in other TGL 
projects. Project documentation from the first TGL project, Råby, identified 
four phases: the building permit phase, the ground preparation phase, the 
above ground preparation phase for the house, and the physical execution 
phase, i.e. work at the construction site and in the factory30.  

                               
28 Based on observations at the Finndomo factory in Hässleholm 2003-11-26. 
29 Observations at TGL sites from October 2003 to March 2005. 
30 Based on documents received during a meeting with the customer 2003-10-14.  
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The building permit phase requires activities aimed at obtaining a building 
permit from the local planning authority. Because the local planning com-
mittee requires detailed project information to make a decision, a TGL 
project suggestion is prepared. There were times when the local planning 
committee produced highly detailed comments on the construction alterna-
tives. A project member explained that seven months were allocated for the 
TGL project from start to finish31. Project members were pressed for time 
because of the deadline. It was difficult to gather all of the information re-
quired, present it to the planning committee, and then wait until a permit was 
granted.   

The ground preparation phase runs parallel to the building permit phase and 
the above foundation preparation phase. This phase encompasses activities 
aimed at mapping and performing groundwork preparations for a specific 
TGL project. In this phase, the standardized TGL concept is adapted to site 
specific needs32.  

The above preparation phase of the foundation runs parallel to the building 
permit and the ground preparation phase, but has a longer duration. This 
phase encompasses activities aimed at adapting the standardized product 
concept, TGL, to the customer’s specific needs. Examples include the design 
of the stairwells and layout of apartments, in addition to foundation mea-
surements and drawings for construction, electricity, heating/sanitation, and 
roofing33. The building proprietor, i.e. the customer, receives a catalogue 
with operational features that can be added to the standard TGL concept. 
Many building proprietors, for example, choose to add an external balcony 
rather than the standard French balcony.       

Building commences at the construction site in the final project phase. This 
phase includes groundwork as well as the manufacturing and assembly of the 
pre-fabricated house modules. Noteworthy is that the manufacturing of the 
pre-fabricated house modules takes place at Finndomo’s factory in Hässle-
holm and not at the construction site34. The pre-fabricated house modules are 
delivered by trailer to the construction site for assembly. Ground workers, 
who are accustomed to working undisturbed, have to share the site with an 
assembly team so that the pre-fabricated modules can start arriving as soon 
as the foundation is completed35. Respondents described how NCC used 
knowledge from previous industrialized building efforts (the million pro-

                               
31 Observations at TGL Äpplet in Södertälje 2003-10-24. 
32 Observations at TGL Äpplet in Södertälje 2003-10-24. 
33 Based on observations at the Finndomo factory in Hässleholm 2003-11-26. 
34 Observations at the Finndomo factory in Hässleholm 2003-11-26. 
35 Observation at TGL Prästgårdsvägen 2003-12-02, Prästgårdsallén 2003-12-02. 
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gram)36. In contrast to the Million Program, the TGL standardization effort is 
designed for small, unexploited areas in already built-up areas. The construc-
tion sites are therefore small. Respondents point out that it is crowded when 
both ground workers and assembly personnel perform work simultaneously 
at the site37.   

Table 10 lists the construction phases for TGL and specifies the activities for 
each phase. The idea is that knowledge transfer is required to perform these 
activities. In addition, these specific activities form knowledge that has 
transfer potential.   

Table 10. Execution phases 

Project phase Transferable knowledge  

Building permit 
Project-specific information is required to get 
a permit from the local planning authority 

Ground preparation phase 
Map and perform groundwork preparation 
for a specific construction site

Foundation preparation phase 
Adapt the TGL foundation to fit project- 
specific construction site requirements 

Building Groundwork at the site, pre-fabricated mod-
ules are produced in the factory, modules are 
assembled at the site 

 

4.4.3 Standardization in TGL 

Discussions with team members revealed that standardized knowledge is 
visible in the extended rules and routines that guide the activities per-
formed38. Standards of NCC Construction regarding project documentation 
and drawings are cited as examples39. A team member from the NCC perma-
nent organization describes these standards as being developed over time 
based on internally generated knowledge40.  

Activities in TGL are limited in scope because TGL is a standardized prod-
uct concept where team members are managed through implementation of 
extended rules and routines. The alternatives are limited because the product 
is standardized. The building proprietor, for example, can only receive a 
warm crawl space foundation. A building proprietor can choose the size of 

                               
36 Interview with a member from the NCC Permanent organization 2004-09-10. 
37 Based on an interview with a team member in TGL Äpplet 2003-10-24.  
38 Observations at TGL sites from October 2003 to March 2005. 
39 Based on observations at improvement meeting 2003-12-19. 
40 Based on an interview with a team member from the NCC permanent organization 2004-
09-30.  
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the apartments but all kitchens, bathrooms, and rooms have the same appear-
ance in all apartments. Furthermore, work routines are also standardized. A 
respondent describes that the groundwork is performed in accordance with 
drawings that are project-specific and use standardized measures. The only 
thing that differs between two TGL projects is the project-specific meas-
ures41.   

4.4.4 Information technology accessible to TGL projects 

Although team members often described other employees as a source of tacit 
knowledge, there is also the possibility of accessing recorded knowledge. 
NCC construction disseminates articulated knowledge to its employees 
through an intranet, i.e. PDS. The PDS includes both operational and man-
agement functionality to support construction projects undertaken at NCC 
(for an extended description of the content, see section 4.2.1). In addition to 
the intranet solution, an older binder system is still in use42. Team members 
at the construction site have limited access to a computer, but should have 
access to an updated binder with TGL specific routines43.   

Arguably, the use of information technology in the construction sector is 
pertinent to knowledge transfer research because large construction corpora-
tions often have IS that are specifically designed to fit organizational needs. 
The reasons for this are many. Lindfors (2003) argued that the information 
technology is put forward as a solution to problems in the construction sec-
tor. This is because the construction sector has been accused of being frag-
mented and inefficient, which is due to the lack of continuity and repetitive 
behavior in projects.  

4.5 Standardized knowledge to transfer in TGL 

The study at NCC supports the view that knowledge transfer between recur-
ring TGL projects mostly contains knowledge of a specialized nature. As it 
emerged, this context primarily covers technical and meta-project know-
ledge44. Technical and meta-project knowledge are perceived as important 
when the task is to deliver the TGL concept. This knowledge is important to 

                               
41 Based on an interview with a member from the NCC Permanent organization 2003-10-31. 
42 PDS meeting at the NCC head office 2004-10-08. 
43 Based on observations at TGL Hamre in Duved 2005-01-18. 
44 The reader is referred to section 5.5 in the description of the TietoEnator case study. To 
facilitate a comparison, I generated data on an abstract level that allowed me to study standar-
dized knowledge of the same nature in both cases, i.e. technical and meta-project knowledge.  
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transfer to future TGL projects. By raising the awareness of the organiza-
tion’s knowledge transfer capabilities, NCC could benefit by using internally 
generated knowledge in future TGL projects. Technical knowledge is de-
fined as knowledge tied to the tasks performed in the standardized projects. 
Meta-project knowledge is defined as general knowledge on how to run 
projects. As previously noted in the theoretical chapter, knowledge is a com-
plex area to study. Limiting the study to technical knowledge and meta-
project knowledge is a simplification. I am well aware that this study does 
not cover all knowledge transferred between recurring projects. The know-
ledge content mentioned above and the motivation for the choice to limit the 
study to encompass two types of knowledge are described below.  

The empirical material suggests that the foundation for technical knowledge 
is the general knowledge of how to build a house. In addition to the general 
construction knowledge, there is technical knowledge that is specific for the 
TGL projects. The empirical material from observations at construction 
sites45 and the factory in Hässleholm46 gives insight into technical know-
ledge. Off-site manufactured modules are transported to the construction 
site; a project member from NCC described the factory as a building site that 
has moved indoors. In contrast, NCC has also begun other industrialized 
building efforts that use modern technologies and focus on improved pur-
chasing routines47. The factory in Hässleholm would start manufacturing 
house modules by the time groundwork was initiated at a construction site. 
During a visit to the factory48, a project member from Finndomo described 
that the customer had a hard time adapting to the consequences of simulta-
neous work at the construction site and factory. A customer once visited the 
factory to look at the modules that were being manufactured. During the 
visit, the customer expressed a wish to make changes. It was difficult for the 
customer to understand that the modules were already being produced as 
they spoke and that it was too late to make changes. 

Observations at the construction site49 also give insight into technical know-
ledge. In one instance50, ground workers from NCC Civil Engineering were 
building a crawl space foundation. It was winter and had been snowing. 
Project members from NCC Civil Engineering described the difficulties they 
                               
45 Observations at TGL Äpplet 2003-10-24, Råtorp 2004-02-04, and Prästgårdsvägen 2003-
12-02, Prästgårdsallén 2003-12-02, Hamre 2005-01-17 to 2005-01-19, Jägartorpet 2004-12-
06, Hästhagen 2004-02-07 and 2005-03-02, and Mariekälla 2005-02-09. 
46 Observations at the Finndomo Factory 2003-11-26 and 2005-03-15. 
47 Based on an interview with an individual from NCC permanent organization 2004-09-10. 
48 Visit to the Finndomo Factory in Hässleholm 2003-11-26. 
49 Observations at TGL Äpplet 2003-10-24, Råtorp 2004-02-04, and Prästgårdsvägen 2003-
12-02, Prästgårdsallén 2003-12-02, Hamre 2005-01-17 to 2005-01-19, Jägartorpet 2004-12-
06, Hästhagen 2004-02-07 and 2005-03-02, and Mariekälla 2005-02-09. 
50 Based on observations at Prästgårdsvägen 2003-12-02 and Prästgårdsallén 2003-12-02. 
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encountered when performing groundwork in accordance with the drawing 
plan of the foundation. The foundation drawing arrived late to the construc-
tion site and thus work started without the necessary drawings.  It was prob-
lem to check continuously that activities performed were executed in accor-
dance with the foundation drawing. The drawing was kept in a barrack so 
that it would not be lost under the snow. Finally, a project member said that 
it was difficult to read the TGL foundation drawing. The correct measure-
ments were not given on the foundation drawing but had to be calculated 
manually by the project members on site. Measurements were divided into 
standardized measurements and project-specific measurements. To obtain 
the correct measurements, project members from NCC Civil Engineering 
had either to add or subtract the measurements given on the foundation 
drawing. It was challenging to have a calculator ready whenever a measure-
ment was needed.  

All TGL projects have the same recurring task: to build a standardized TGL 
residential property concept. The permanent organization shows an interest 
in what is perceived as technical knowledge that develops during standar-
dized projects. My interpretation is that the permanent organization shows an 
interest in using technical knowledge to improve future TGL projects. The 
fact that the projects in question have a high degree of standardization and 
recur in consecutive order is important to the permanent organization. Em-
pirical material indicates that knowledge generated by TGL projects could 
be used again with almost identical projects. A respondent from the perma-
nent organization at NCC Construction Sweden stated that NCC expects to 
save man-hours and shorten the time it takes to complete a TGL project by 
leveraging technical knowledge51.     

Meta-project knowledge, defined as more general knowledge on how to run 
TGL projects, also appears in the empirical data material. Meta-project 
knowledge is described with the following four components. The first com-
ponent is knowledge of how to merge competencies when the TGL projects 
are staffed. Observations at the construction site show examples of how TGL 
projects are staffed. The assembly teams from Finndomo are, to some extent, 
staffed with the same project members, whereas the teams from NCC Civil 
Engineering are geographically stationary. Furthermore, the teams differ 
depending on where the construction site is located52. Teams from NCC Civ-
il Engineering are staffed with the same project members repeatedly, but 
teams never perform work outside a predetermined geographical area.  

                               
51 Based on an interview with an individual from the NCC permanent organization 2003-09-
11. 
52 Based on informal discussions during observations at Prästgårdsvägen 2003-12-02, 
Prästgårdsallén 2003-12-02, and Hamre 2005-01-17. 
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Subsequently, there is logistical issues to consider in TGL projects. Observa-
tions show that this type of knowledge is crucial at the construction site. 
When ground workers from NCC Civil Engineering perform simultaneous 
work with assembly personnel from the subcontractor Finndomo, both par-
ties need space to perform their work. In one example53, Finndomo delivered 
prefabricated trusses to the construction site. The trusses were temporarily 
placed on the ground and hence it was difficult or impossible for the NCC 
Civil Engineering team to perform its work because the trusses posed a 
hinder (the piece of ground occupied by the trusses had been selected as 
another foundation). Furthermore, respondents described how essential it is 
to plan the physical flow of materials.  

The third component entails knowledge that makes it possible for the perma-
nent organization to control the TGL projects. Observations show that this 
kind of knowledge focuses on the start-up and close-out phases. During the 
start-up phase, the projects had access to standardized documents and rules 
specific for TGL projects through NCC’s specific information system PDS54. 
The knowledge components studied by the standardized TGL projects are 
shown in Table 11.  

Table 11. Technical and meta-project knowledge in TGL  
 

Meta-project knowledge Technical knowledge about house construction 

Merge competencies  

Logistics  

Control function  

Tied to the task, i.e. specific to the standardized TGL 
projects  

How to build a house 

The NCC findings suggest that meta-project knowledge is largely found with 
project managers and the permanent organizations at NCC and Finndomo. 
An example is the information system PDS. Technical knowledge, however, 
is mostly found with project managers and individual members of temporary 
projects. From a hierarchal point of view, the meta-project knowledge is 
made available by management in the permanent organization in an attempt 
to manage and supervise ongoing projects. Technical, sector, and product 
knowledge are closer to activities performed in ongoing projects.    

TGL projects are sources in the knowledge formation process. Technical 
knowledge tied to the TGL product and general meta-project knowledge of 
                               
53 TGL Råby 
54 Based on an interview with a team member in TGL Äpplet 2003-10-24. 
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how to run TGL projects develop during the running of the projects. Inter-
nally generated knowledge is formed in activities performed in running the 
projects. However, not all knowledge formed is perceived as new. Rather, 
available knowledge is viewed as “used” in a new setting. Daily work is 
described as a combination of adapting available knowledge to a new setting 
and forming new knowledge within that setting. Knowledge from previously 
executed TGL projects can be adapted and used again. In order for know-
ledge formed within TGL projects to be reused, it must be translated to fit a 
local setting. Knowledge formed outside a running TGL project could be 
perceived as adapted to fit local requirements. Empirical findings suggest 
that standardized TGL projects require a low degree of knowledge adapta-
tion. The knowledge formation in the TGL projects studied is shown in Ta-
ble 12. The table shows how most technical knowledge tied to the TGL 
product is formed in running TGL projects, while most of the meta-project 
knowledge is formed outside running TGL projects.  

Table 12. Knowledge formation in TGL 

Type of knowledge Origin 

Meta-project knowledge Formed in the permanent organi-
zation 

Technical knowledge Formed in the temporary organi-
zation 

When respondents describe what is interpreted as knowledge inherent to a 
member of a temporary organization, the descriptions are distinguished by a 
focus on technical knowledge55. Individuals with previous experience from 
construction work contribute general knowledge about house construction. 
Respondents describe how they use what is defined as technical knowledge 
to decide how and when to perform their work. In addition, technical know-
ledge allows them to plan the activities necessary to perform their tasks. One 
interpretation of the empirical material suggests that concept-specific tech-
nical knowledge is essential for the gathering and dissemination process, so 
that this knowledge can be used to avoid repeating the same mistakes.  

                               
55 Based on an interview with a team member from NCC Civil Engineering 2004-02-05 and 
an individual from the permanent organization 2003-10-31. 
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4.6 Activities in the TGL transfer process 

In the previous section of this chapter, the NCC organizations and projects 
were described. To gain an overview of the empirical phenomena addressed 
here, the following section briefly describes activities performed in TGL 
projects and the characteristics of knowledge transfer at NCC. The know-
ledge transfer process will be further described in the chapter entitled 
“Cross-case description of the transfer process.”  

Observations of activities performed in the TGL projects in this study oc-
curred during important phases. An important section of the building phase 
involves groundwork performed by NCC Civil Engineering. Observations of 
groundwork56 show that the TGL foundation was a warm crawl space foun-
dation. The project members from NCC Civil Engineering were accustomed 
to building slab on grade concrete foundations. Building a warm crawl space 
foundation was therefore new to them. The teams built the crawl space floor 
by covering a plastic film with gravel. To prevent soil moisture from migrat-
ing into the crawl space, the plastic film was sealed on top of the crawl space 
wall and the crawl space floor was insulated. It was crucial to keep the fi-
nished crawl space foundation dry. Moisture in the foundation would make it 
susceptible to mold as the house module was placed on top. This difficulty 
was met by building impermanent roofs to put on top of each finished crawl 
space foundation. The crawl space walls were prefabricated and shipped to 
the construction site. When the crawl space walls arrived at the construction 
site, the ready-made blocks had to be cut to the right length. During observa-
tions57, a project member from NCC Civil Engineering describes how an 
individual was almost injured during an incident with a saw used to cut the 
ready-made blocks. It was difficult for NCC Civil Engineering to rent a saw 
and let project members cut the large ready-made blocks at the construction 
site. A project member stated that it would have been cheaper to ask the 
manufacturer to cut the prefabricated blocks before they were shipped to the 
construction site.  

The second section of the building phase observed at the construction site 
was when ground workers from NCC Civil Engineering performed their 
work simultaneously with assembly workers from the subcontractor, Finn-
domo58. When groundwork is finished in one part of the construction site, 
Finndomo transports the prefabricated house modules to the construction site 
for assembly. The prefabricated modules are wrapped in plastic and trans-
ported by truck to the construction site. Observation started at half past six, 
                               
56 Observations at Hästhagen 2004-02-07 and 2005-03-02 and Mariekälla 2005-02-09. 
57 Observations at TGL Prästgårdsvägen 2003-12-02 and Prästgårdsallén 2003-12-02. 
58 Observations at TGL Prästgårdsvägen 2003-12-02 and Prästgårdsallén 2003-12-02. 
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and by that time, the trucks had already arrived. The assembly team con-
sisted of inexperienced individuals who had never assembled prefabricated 
house modules before. Finndomo sent an experienced employee to guide and 
speed up the work performed by the assembly team. During my observation, 
one of the truck drivers described the experienced project member. He had 
assembled prefabricated house modules since the 1970s. The experienced 
member tells the rest of the assembly team what to do because time is of 
essence. All modules delivered to the construction site need to be assembled 
the same day. To prevent the modules from becoming damp, the roof needs 
to be put in place as soon as possible. The construction site is small and thus 
little room for the large trucks to deliver the modules. First, the assembly 
team removes the plastic membrane surrounding the module. Two large 
straps are inserted in channels underneath the module. A crane is used to lift 
the impermanent roof off the foundation. Then, the two straps inserted un-
derneath the module are secured to the crane. A project member operating 
the crane lifts the whole module, swings it across the construction site, and 
puts it on top of the crawl space foundation. Project members from NCC 
Civil Engineering explain that it is important that the foundation be done 
with precision. The crawl space walls need to be at exactly the same level all 
around. If that is not the case, the house module will twist as it is put on top 
of the foundation. It is also precision work for the assembly workers. They 
are guided by the experienced member who knows all of the measurements 
by heart and is confident when fitting the modules that weigh between four 
and eight tons on the foundation or on top of each other.  

The final section of the building phase observed at the construction site was 
when the assembly team was getting the modules ready for the tenants59. The 
first part of the groundwork was finished and the project members from 
NCC Civil Engineering had left the site. Prefabrication in the TGL concept 
means relocating the manufacturing of building components and elements to 
Finndomo’s factory in Hässleholm. Off-site manufactured modules are 
transported to the point of installation complete with kitchen and bathroom. 
Interior walls are raised and wallpapered and the floor covered. Windows are 
in place and radiators are installed. All electrical, plumbing, and heating 
systems are also manufactured off-site. However, project members from the 
assembly teams on-site conduct most of the work on the roofs, stairwells, 
and sidings. Prefabricated, triangulated wooden structures (i.e. trusses) are 
used to support the roof. In addition, delivered modules need to be joined 
together. All apartments consist of a combination of two or more modules. 
At one site, sections of the already papered walls were damaged during 

                               
59 Observations at TGL Råtorp 2004-02-04, Hamre 2005-01-17 to 2005-01-19, Jägartorpet 
2004-12-06, Hästhagen 2005-03-02, and Mariekälla 2005-02-09. 
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transport. Project members from the assembly team repaired bubbles and 
cracks in the wallpaper. At the same time, licensed installers arrive at the site 
to connect internal electrical, plumbing, and heating systems to external 
sources within that area. Finally, project members from NCC Civil Engi-
neering return and perform work on stairwell floors and landscaping.  

The observations and interview material provide insight into the standar-
dized knowledge that NCC could transfer. Interviews with members of TGL 
projects indicate that they share various experiences. They realize that a sin-
gle TGL member benefits from knowledge formed by other NCC em-
ployees. One way of making other individuals’ experiences available is to 
contact them directly. Many of the activities aimed at transferring knowledge 
between TGL projects are initiated by individuals.  Members in temporary 
organizations either call each other or meet at official meetings. Although 
NCC is a large organization, individuals keep track of each other and it is 
commonly known who has been a member of what project.   

Furthermore, the staffing of TGL projects is important. The personnel de-
partment keeps track of which individuals work well together. The staffing is 
often rather simple because the local manager at the construction site works 
with the same team repeatedly. Observations at TGL construction sites sup-
port the view that team members seldom change. A team member describes 
how a new individual that did not fit into the team was simply sent home60. 
On the other hand, a project manager describes how an individual that per-
forms very badly in one team can do excellent work in another61, which sug-
gests that the composition of individuals on TGL teams is important. 

The study at NCC revealed that a number of subcontractors are involved in 
delivering to the TGL task. A respondent described that recurring TGL 
projects use a relatively low number of subcontractors in comparison with 
more unique projects62. Still, the assembly of prefabricated house modules at 
the construction site is almost entirely performed by subcontractors. It was 
indicated in the introduction chapter that the NCC cases could be perceived 
as involving two permanent organizations-- NCC Construction and the sub-
contractor, Finndomo. Finndomo, in turn, hires subcontractors to perform the 
assembly. These subcontractors are rehired to perform work for several TGL 
projects. Respondents from Finndomo reported that it is important to use 
individuals with previous experience from work in TGL projects. However, 
observations at the construction site indicate that the personnel change even 
though the subcontractors are re-hired.  

                               
60 Based on observations at the construction site in Upplands-Väsby 2003-12-02. 
61 Based on observations as the construction site in Karlstad 2004-02-04. 
62 Interview with TGL project manager 2003-11-04.  
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Finally, knowledge is also gathered, arranged, and disseminated through the 
PDS system. These gathering and arranging activities are performed by the 
mother organization, which could present difficulties. Respondents from 
TGL projects described that NCC employees from the head office do not 
know what is happening out on the construction site63. If they visit the con-
struction site, they hardly ever enter the TGL buildings or the establishment. 
During an observation64, one TGL member wondered how personnel from 
the head office could possibly improve activities performed at the construc-
tion site. At NCC, the gathering and arranging activities were performed 
before the initiation of the case studies at NCC. Respondents describe that 
the mother organization mapped the content available in the PDS a few years 
before the initiation of the NCC case studies. Nevertheless, during the study, 
the general rules and methods available in the PDS were customized to fit 
the TGL concept.     

                               
63 Interview with the TGL project manager 2004-03-11 and observations at the construction 
site 2004-02-04. 
64 Observations at TGL Hamre 2005-01-17 to 2005-01-19. 
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5 TietoEnator case studies  

This chapter describes the Swedish IT sector and introduces TE. The case 
studies at TE encompass recurring projects called TIPS. These projects exhi-
bit a high degree of standardization. The chapter is structured as follows. 
First, the Swedish IT sector is described. This section allows the reader to 
put the studies into a larger context. The section is followed by a section 
describing TE. The presentation includes a section of the permanent organi-
zation that is important for gaining insight on knowledge transfer between 
the recurring projects. This presentation is included in order to situate the 
projects within the organizational context. Next, the projects themselves are 
described. The context becomes important because it enables the reader to 
understand the whole to which the parts are related. The chapter is therefore 
structured to include both permanent and temporary organizations, to sketch 
the projects studied, and the organizational context in which they function.    

5.1 Swedish IT sector 

In Sweden, the IT sector employs about 219 000 people, or roughly six per-
cent of the workforce (DS 2000:68). Compared with the construction sector, 
the IT sector is a fairly young industry. The IT sector was founded 40 years 
ago when IBM introduced the mainframe computer, System 360, a system 
that was able to conduct several calculations simultaneously. Previous com-
puters had only been able to perform one specific calculation (Lonsdale & 
Cox, 2000).  

During the latter half of 1990s, the IT sector was marked by over-confidence 
in anything related to the Internet. This period is referred to as the “dot-com 
bubble”. Between 1994 and 1999, the number of employees within the IT 
sector increased by 30 percent (DS 2000:68). Companies were also busy 
getting their systems safe for the year 2000. After the year 2000, the IT sec-
tor experienced a dramatic downturn and a change. The Internet had been 
seen as a way to generate incremental sales, but after the turning point, it 
was portrayed as a method to gain increased efficiency.  
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5.2 TietoEnator – the permanent organization 

This section examines TE and contextualizes the empirical description of the 
TIPS projects under study. It may prove important to understand the context 
in which project activities are undertaken. 

The Enator group was formed in 1995 when Celsius AB merged three IT-
related operations, Telub, Enator, and Dialog, into Celsius Industries. In 
1998, acquisitions were made to strengthen Enator’s Public Sector. Among 
other things, Enator acquired 51% of the shares in Programmera. 

Tieto, a Finnish enterprise, started operations in 1968 under the name Tieto-
tehdas Oy. In the 1990s, the enterprise grew through acquisitions and mer-
gers and participated in strategic alliances. The name of the enterprise was 
changed to Tieto in 1998. Tieto and Enator merged and formed TE on July 
7, 1999. 

TE supplies IT services in Europe. It has more than 10 000 employees and a 
turnover of EUR 1.2 billion. Its operations consist of management consult-
ing, systems development, integration, operations and support, communica-
tion solutions, software, and product development. The enterprise focuses on 
IT services in market segments where it has a high level of expertise, a 
strong market position, and high profitability. TE wants to work with cus-
tomers representing the strongest Nordic sectors, such as banking and 
finance, telecommunications, the public sector, forest industry, retail trade, 
travel and transport, energy, logistics, and manufacturing. 

Rapid changes have taken place in the IT and technical consulting market, 
making difficult for suppliers of IT and technical consulting services to make 
the necessary adjustments. For TE, these changes have influenced the enter-
prise to develop its sector-oriented business area strategy further. Today, 
operations are broken down into six sector-oriented business areas. At the 
time of the merger, Enator had a larger number of resource consultants than 
Tieto. These consultants were sold on an hourly basis to an unspecified 
range of customers (body shopping). TE’s competition strategy is based on 
moving away from hardware sales and “body shopping” higher up on the 
value scale towards partner business on which the operating margins on ser-
vices offered are higher. This is a long-term strategy that has been imple-
mented by organizing operations into six sector-oriented business areas. 

TE’s competitive strategy has been implemented by organizing operations 
into six sector-oriented business areas. Four of these areas are referred to as 
verticals and include Finance Sector, Telecom & Media, Public Sector, and 
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Production and Logistics. In each vertical, there is a wide range of expertise: 
project leaders, systems developers, web designers, management consultants, 
and individuals with sector skills. The two remaining business areas, 
Processing and Network and Resource Management, are referred to as hori-
zontals and function as support for the verticals.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7. TietoEnator organization chart65 

The verticals are project-organized, whereas the horizontals are adapted to 
regular activities. There are considerable advantages of scale in the horizon-
tals. The division into business areas makes it possible to focus on the skills 
in each business area. The business areas represent focus areas and anything 
that does not refer to a business area is sold, for example ”low value”, ”body 
shopping”, and services connected with hardware. The focus on core activi-
ties has been a standard feature for a long time in the manufacturing indus-
try. The new focus on business areas in a limited number of sectors creates a 
basis for growth, both organic and through acquisitions. 

The business area structure necessitates sector expertise and that operations 
that fall outside the defined business areas are disposed. The business areas 
are areas in which it is possible for the organization to establish a predomi-
nant position. 

                               
65 Figure 7 is an adaptation of the organization chart presented in the TietoEnator Annual 
Report (2002, p. 3). 
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The division into business areas is based on two types of business logic. One 
is to create long-term relations with customers through partner business ar-
rangements. Partner business is based on the establishment of confidence 
and trust between TE and the customer locally. The other is to deliver solu-
tions. One indirect aim of selling solutions is to create “admission tickets” to 
new markets in order to establish partnerships at a later stage.  

Even before the merger in 1999, both Tieto and Enator had competitive 
strategies that focused on sectors. Tieto had been more successful than Ena-
tor in putting these strategies into practice. After the merger, the pace of 
change in the Swedish part of TE increased. Today, the focus on sectors is a 
process that affects all operations (e.g., regarding the acquisition of enter-
prises and human resource development). 

To meet the growing need of expertise in each business area, the TE Acade-
my was created. The aim of the TE Academy was to create a learning organ-
ization. Employees are given the opportunity to acquire knowledge conti-
nuously and individually. Therefore, the TE Academy is accessible directly 
from the workplace, i.e. in the computer network. 

When demand changes, the orientation of the business areas must also 
change. For example, the business area Service was replaced by Telecom & 
Media. However, it is not enough merely to change the name of a business 
area, i.e. the skills of the personnel must also be changed. Sector-specific 
expertise can be acquired in two ways: partly by employing personnel with 
requisite experience from the business areas in question or by changing the 
skills of existing personnel.  

5.2.1 Routines diffused by the permanent organization at 
TietoEnator 

This section covers general rules and routines diffused by the permanent 
organization that are perceived as important in gaining insight on knowledge 
transfer between the recurring projects. The work process within the vertical 
Production & Logistics and TietoEnator Forest has been mapped and made 
available through an information system. All employees can access the orga-
nizational specific information system (i.e. W2E). W2E provides employees 
with rules, routines, and template documents. These documents comprise the 
whole work process from project idea to termination. The system can offer 
employees methods for how to run a project. The W2E context aims to an-
swer the questions: How, What, and When. W2E offers the project manager 
a correct structure for running projects by ensuring that projects are planned, 
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supervised, and efficiently executed in accordance with quality standards. 
Table 13 shows the work process in temporary organizations at TE. The 
work process includes preparation, risk analysis, planning and organizing, 
start-up, execution, planning of phases, execution of phases, follow-up, 
project reporting, and close-out.   

Table 13. TietoEnator work process66 
Preparation 
Risk analysis 

Planning and organizing 

Start-up 

Execution 

Planning of phases 

Execution of phases 

Evaluation 

Reporting 

Close-out 

5.3 A standardized product - TIPS 

The TE cases comprise recurring TIPS projects. TIPS is a software solution 
for sales and production management in pulp, paper, board, and tissue indus-
tries. The system supports operational processes and includes tools for pro-
duction planning, production tracking, warehouse management, quality 
management, and mill-wide real-time information. The technical project 
manger compares the TIPS product to a stored product. The manager de-
scribes how the standardized TIPS product covers everything from obtaining 
an order to invoicing the customer. The standardized TIPS product has been 
continually improved since it was introduced in the 1980s. The units that 
perform product development are located in Finland, Germany, and the 
USA. The technical project manager describes the difference between the 
Swedish project that delivers a standardized product and the international 
units that perform product development. The TIPS projects deliver a stan-
dardized product. Most of the adaptations required by customers are not part 
of the standardized product. A paper mill is a large industry. Each paper mill 
has their own way of performing daily activities. TIPS supports operational 
processes performed at the mill, whereupon adaptations are necessary. Res-

                               
66 Table 13 shows the work process presented in the W2E system (2003-10-21). 
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pondents described that offering a standardized product to a customer that 
requires adaptations to perform their business is a complicated affair.  

The empirical material supports the view that TE Forest offers adaptations of 
the standardized TIPS product. The standardized product is adapted to cus-
tomer specific needs within the scope of a temporary organization. Respon-
dents described a tension between the standardized product and adaptations 
that the customer claims are necessary. Each of the studied projects starts 
with a gap analysis. At a gap analysis meeting, members in the recurring 
project meet the customer to discuss the gap between the standardized prod-
uct and the adaptations necessary for the customer to use the standardized 
product.  

When the gap analysis is completed, attention shifts to activities that need to 
be performed within studied projects. A programmer can perform work in-
dependent of other members within the temporary organization. Activities 
performed are divided into functions. Typically, an individual is responsible 
for one function. At start-up, the Hyltebruk project staffed functions accord-
ing to figure 8.  
 

 
Figure 8. Functions in the Hyltebruk project   

“We are divided into functions so that we do not work with the same things”, 
said the technical project manager67. He describes how work is performed in 
the parallel functions. The TIPS system is tested on two occasions. The first 
occasion is at TE’s office in Kista. The customer has to approve the first test. 
The second test is held at the customer’s facilities. “We pack everything and 
bring it to the customer”, said the technical project manager. When the test 
                               
67 Interview 2003-10-30. 
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phases are completed, the system is put on a trial run. For a few weeks, the 
new system runs with the possibility of switching back to the old system if 
difficulties occur.   

5.4 Temporary organizations studied 

To explore knowledge transfer within the section of TietoEnator Forest that 
offers TIPS, two TIPS projects were studied. Table 14 describes the two 
projects on data generation methods, project management, subcontractors, 
number of employees at the mill, type of product produced at the mill, and 
the purchaser (see Appendix B). Project management was provided by Tie-
toEnator Forest in Sweden in both projects.  

Table 14. Studied TIPS projects 

 

5.4.1 Team composition 

It was established in the theory chapter that knowledge could be transparent 
in the project activities. The nature of the activities is important to know-
ledge formation and transfer in TIPS. In the TIPS projects, participants from 
different organizations perform somewhat different activities. Although Tie-
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toEnator Forest, which is the mother organization, is the focus of the discus-
sion, there are also project members from other organizations. Different 
team members perform different activities and thus may transfer and form 
somewhat different knowledge.   

The IT sector consists of organizations with different types of business: the 
customer, TE Forest delivery project in Sweden, TE Forest product devel-
opment (PD) located in Finland, superuser from the StoraEnso mill and, to 
limited extent, subcontractors. All these organizations meet in a TIPS 
project, which often constitutes a familiar combination of team members.  

All customers in the TIPS project are paper mills. In the Hylte and 
Kvarnsveden projects, StoraEnso is the customer. A respondent described 
that StoraEnso planned to implement the TIPS mill handling system in addi-
tional mills. With a standardized mill handling system, StoraEnso could 
more easily move employees between mills68. However, a team member 
from StoraEnso explained that the mills are largely independent, indicating 
that they are adapted to StoraEnso’s overall strategy. In the projects, two 
project managers are supplied, one by the mill and one by TietoEnator For-
est.  

The TietoEnator Forest Section, which is a part of the production and Logis-
tics business area, supplies team members and the project manager. TE em-
ployees are accustomed to working independently, but with the possibility of 
being monitored. Technology allows the technical project manager to access 
and view the work performed on team members’ computers. All personnel 
resources in the TIPS projects do not have to be present at the mill, but can 
engage with the project via an information system, TaskTool. The Technical 
Project Leader from TE describes that he coordinates the project implemen-
tation via the TaskTool system69. 

The standardized TIPS product is developed by TE employees in Finland. 
When the customer requires changes to the basic system, the Standard Prod-
uct is developed under a section (the PD section) that is separate within Tie-
toEnator Forest. Only the Technical Project Leader can request that the PD 
deliver part of the standardized end-product70. Within PD, there is a product 
development Board that makes decisions on if and how the standardized 
end-product is to be developed. PD, which has several ongoing delivery 
projects around the world, has the responsibility to develop a comprehensive 
and consistent product. This means that PD must prioritize its resources 

                               
68 Based on an interview with a superuser from the IT department 2004-01-21. 
69 Based on observations at the Hylte mill 2004-01-19. 
70 Based on observations at the Hylte mill 2004-01-20. 
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among ongoing delivery projects. If PD decides not to develop TIPS in ac-
cordance with the Technical Project Managers request, the developments can 
be dealt with under the Swedish delivery project. The division between the 
PD and the delivery project is sometimes complicated. A standardized mill 
handling a system such as TIPS is different from more unique software 
products. This is because the long-term perspective on product development 
is sometimes opposing the short-term goal of developing the end-product to 
fit customer-specific needs.    

The team also consists of end users from the mill. These end users are key 
personnel that perform different functions at the mill (e.g., warehouse, pro-
duction, and market). Selected users have extensive experience and are ex-
perts in their specific area, which is why they are called superusers71. It is 
important that individuals that later use the TIPS system are involved in the 
project. In addition, there is the possibility of transferring sector knowledge 
from personnel at the mill to TE’s team members.   

Subcontractors are seldom used in the TIPS projects investigated here. The 
technical project manager comments on this point and claims that it is im-
portant that close team members perform crucial programming activities72. If 
necessary, TE outsources simple and less important programming activity.   

Team members from the above-mentioned organizations and sections staff 
the TIPS projects at different times and with varying duration. Table 15 
shows organizations that constitute a TIPS project and the base of a know-
ledge transfer process. My interpretation of this knowledge is that it is visi-
ble in the activities these team members perform. It is assumed that know-
ledge transfer is important in order for team members to perform the activi-
ties mentioned below in table 15.    

Table 15. A TIPS team 

Organizations constituting a TIPS project Knowledge relating to   

The customer, StoraEnso Implement a new mill handling system  
TietoEnator Forest Sweden Adapt TIPS to fit a specific customer’s needs 
TietoEnator Forest, Product Development in 
Finland 

Develop the standardized part of the end-
product for use in additional projects 

Superusers from StoraEnso Use TIPS in their daily work at the mill 
Subcontractors Program simple and less important sections 

of TIPS 

                               
71 Based on observations at the Hylte mill 2004-01-19. 
72 Based on observations at the Hylte mill 2004-01-21. 



 110 

5.4.2 TIPS execution 

In the theory chapter, it was suggested that knowledge is visible in the activi-
ties performed. Accordingly, a transfer process is based on activities per-
formed in the projects. TIPS projects are divided into five phases. Documen-
tation from the Hylte project identifies these five phases: the usage-planning 
phase, the implementation phase, the FAT phase, the Site Acceptance Test 
(SAT) phase, and the training phase73.   

The usage-planning phase includes activities aimed at adapting the standar-
dized product concept (i.e. TIPS) to the customer’s specific needs. An ex-
ample is of the composition of the project definition in addition to the ap-
proval of the application report74. The TGL project definition states goals, 
limitations, identification of what has been delivered and the customer’s 
approval of what has been delivered, organization, time plan, resources, and 
risks. A respondent described the project definition as the most important 
activity in the project75. TIPS is a standardized product and the customers are 
not always aware of the fact that this means limited adaptation to existing 
work routines at a specific mill. It is handy to have a well-specified project 
definition when the customer wants to add optional functions to the standar-
dized product. If it is stated in the project definition, the customer can re-
ceive the functions requested; however, if it is not stated, TE can decide 
whether to deliver the functions and charge extra.  

The implementation phase follows the usage plan. This phase entails activi-
ties aimed at programming the mill handling system. The mill handling sys-
tem cover production planning and trimming, warehouse storage, and web 
reports. In addition, the mill handling system creates test scenarios. Not all 
programming activities are performed in the Swedish TIPS team.  

The implementation phase is followed by the FAT phase, which involves 
activities aimed at testing the mill handling system at TE’s office while the 
customer present. The customer puts together a test plan with the functions 
that should be tested. A team member described that the test plan is often 
extensive because the customer includes functions not previously discussed.  

The next phase is the SAT. A test plan is established and TE’s personnel 
work out of the customer’s facilities. During this phase, the system is tested 
in the customer’s environment. A respondent explained that it is important 
for the customer to be able to see what TE’s team members are working on. 
                               
73 Project time plan document 2003-08-29. 
74 Project definition document 2003-09-04. 
75 Interview with the technical project manager from TietoEnator, 2003-10-30. 
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On the other hand, during my observations, a TE’s team member claimed 
that it is difficult to program software with the customer present because the 
customer may interrupt programming activities that otherwise require com-
plete concentration.  

Finally, there is the start-up and training phase. The system is accepted for 
use at the customer’s mills. End users at the mill receive training in order to 
use the new system correctly in their daily work. Errors that arise when the 
customer’s employees start using TIPS are documented and corrected. Ob-
servations show that the superusers are important in this phase because they 
train co-workers.  During my observations, a team member from TE de-
scribed the importance of having end users that are eager to learn.  

An overview of the phases in the TIPS projects and a specification of the 
activities performed within different phases are shown in Table 16.   

Table 16. Execution phases 

Project phases Transferable knowledge 

Usage planning Adapt TIPS to fit customer specific needs 

Implementation 
Program the functions in the mill handling 
system

Factory Acceptance Test Test TIPS in a controlled environment 
Site Acceptance Test Test TIPS at the customer’s mill 
Start-up and training Train end users as the system is taken into 

use

5.4.3 Standardization in TIPS 

In the theory chapter (see section 2.4.1), it was established that standardiza-
tion can be viewed as a way to manage team members. Activities in TIPS 
projects are limited by standardization of the product and standardized rules 
and routines that guide the work.  

TIPS, the standardized part of the end-product, is a sales and production 
management software solution for the pulp, paper, board, and tissue indus-
tries. The system includes all activities at the mill and covers sales, material 
for the production, planning and execution of production, and warehouse 
management. Because the standardized part of the end product covers most 
activities performed at a mill, the customer’s way of performing business is 
heavily affected when TIPS is implemented. The standardized product put 
limits not only on TE’s team members, but also on the customer’s way of 
performing business. The customer is therefore an active participant in the 
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TIPS projects.  In accordance with team members in TGL projects, the activ-
ities in the TIPS projects are limited by extended rules and routines.  

5.4.4 Information technology accessible to the TIPS projects 

In accordance with NCC, team members in the TIPS projects describe other 
employees as a source of tacit knowledge, but there is also the possibility of 
accessing knowledge that is written down. TE disseminates articulated 
knowledge to its employees in its intranet (i.e. W2E)76. W2E includes opera-
tional and management processes used to support software projects (for an 
extended description of the W2E content, see section 5.2.1).  

TIPS projects, however, are different form TGL projects in the sense that the 
TE’s team members use the computer in all activities they perform. Observa-
tions at a W2E audit meeting showed that all project members brought their 
own computers to the meeting and worked with them throughout the whole 
meeting. 

5.5 Standardized knowledge to transfer in TIPS 

The study at TE supports the view that knowledge transfer between recurring 
TIPS projects are primarily composed of knowledge of specific content. The 
content primarily covers technical and meta-project knowledge. Technical 
and meta-project knowledge is perceived as important when the task is to 
deliver the standardized TIPS concept. I suggest that this knowledge is im-
portant to transfer to future TIPS projects. By raising the awareness of the 
organization’s knowledge transfer capabilities, TE could benefit by using 
internally generated knowledge in future TIPS projects. Technical know-
ledge is defined as knowledge tied to the task performed in the standardized 
projects. Meta-project knowledge is defined as general knowledge of how to 
run standardized temporary projects. In describing meta-project knowledge, 
the customer’s line of business becomes important. It was previously de-
scribed that TE focuses on a few selected business areas in an attempt to 
create a relationship with the customer. TietoEnator Forest is part of the 
business area Production and Logistics. It becomes important to have know-
ledge of the sector in which the customer operates. In this case, it is the pa-
per mill industry. As previously noted, in the theoretical chapter knowledge 
is a complicated area to study. Limiting the study to comprise technical 
knowledge and meta-project knowledge is therefore an obvious simplifica-
                               
76 W2E project management documents IDPPM00000 2003-08-19. 
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tion. I am well aware that this study does not exhaustively explore all know-
ledge transferred between recurring projects. However, the present thesis 
focuses on the knowledge content mentioned above. The choice to limit the 
study to include only two types of knowledge is motivated below.  

The foundation for technical knowledge is general knowledge on how to 
develop and deliver a software solution. In addition to general technical 
knowledge, there is also technical knowledge specific to the TIPS projects 
under study. There are examples of technical knowledge from the observa-
tions made at the Hylte mill77. Technical knowledge in the TE cases are de-
fined as knowledge tied to the task of delivering the TIPS product to a mill. 
An important phase (the FAT phase) in the TIPS projects concerns which 
product is tested for the first time78. Before FAT the customer, StoraEnso, 
put together a list of functions to test79. This list was then tested during the 
FAT phase. Observations at a FAT meeting held at the customer’s facilities 
show that participants from both StoraEnso and TE inspected the list and 
sorted all tested points into three priority categories. The discussions were 
about test points that needed further attention. The first category included 
points that had to be taken care of before the next test phase (the SAT 
phase). The second category consisted of points that needed to be taken care 
of before the system was put into use. The third category comprised points 
that needed to be dealt with before the system was put into use. These points 
were not handled by the Hylte project, but rather by the PD organization in 
Finland. The customer, StoraEnso, decided on the priority of the three cate-
gories after discussions with project members from TE.  

The observations during test phases at the customer’s facility support the 
view that technical knowledge is crucial to complete the task80. Observations 
show that the Hylte mill already had an early version of the standardized 
TIPS product. The Hylte project performed an upgrade of the early TIPS 
version. During a FAT meeting, a point that had been a standard feature in 
the old TIPS version, but not included in the new version, was discussed. A 
project member from StoraEnso said that it was easy to take things for 
granted because they already worked with TIPS.  

Additional difficulties arose during the FAT phase81. The PD organization in 
Finland had recently made changes in the store function. Project members 
from TE did not know exactly what had been changed. In addition, because 

                               
77 Based on TIPS observations at the Hylte mill during FAT from 040119 to 040121 and SAT 
from 041016 to 041018. 
78 FAT observations at the Hylte mill from 040119 to 040121. 
79 Test list document received from 040119. 
80 Based on TIPS observations at the Hylte mill during FAT from 040119 to 040121.  
81 Based on TIPS observations at the Hylte mill during FAT from 040119 to 040121. 
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not all the new store features were working, the product development work 
was not completed. Recent changes made the store function somewhat unst-
able. Furthermore, on top of buying TIPS, StoraEnso had bought an addi-
tional software solution from TE (the FENIX solution). The TIPS software 
must be able to communicate with the FENIX software. Observations show 
that it was sometimes difficult to get the two software systems to communi-
cate with one another. Further, StoraEnso put together the test list. Thus, 
StoraEnso determined which test points should be included. Observations 
show that the test list contained test points that could not be derived from the 
project definition that was made when the project began. A respondent from 
TE called the test list a wish list.  

The TIPS projects reoccur and always have the same task: to build a stan-
dardized software solution for operative processes in the paper mill industry. 
The empirical material of this study supports the view that the permanent 
organization does not show that much interest in the technical knowledge 
developed during running TIPS projects. The permanent organization is 
more interested in results (e.g., meeting project deadlines). It proved a prob-
lem to use technical knowledge in another context than the one in which it 
was developed, even though projects recur repeatedly. The fact that the 
projects have a high degree of standardization and recur could have been of 
interest to the permanent organization. Internally generated knowledge that 
is tied to the TIPS projects could be used again in almost identical projects in 
the future. However, this was not adhered to in the TE cases.  

Meta-project knowledge, defined as overall knowledge of how to manage 
TIPS projects, also appears in the empirical material. Meta-project know-
ledge consists of four components. The first component is knowledge of how 
to merge competencies when TIPS projects are staffed. Observations show 
examples of how competencies are merged in the Hylte project. During the 
test phases, the team also consists of so superusers from the Hylte mill. 
These individuals are key employees from different functions at the mill. 
They are part of the team in order for StoraEnso to assure that the Hylte mill 
will receive a standardized system that will work in that specific mill envi-
ronment.  

The second component expresses knowledge about logistics in the projects. 
In the TE cases, this component does not address physical flows of material 
but rather personnel resources. There are limited personnel resources at Tie-
toEnator Forest that work with the TIPS solution though additional person-
nel resources can be added to the projects when needed. Short-term project 
members could be located in the TE office in Finland or Germany and usual-
ly perform their work out of home offices. It is important to coordinate and 
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monitor the dispersed work activities so that additional personnel resources 
can be used in accordance with project needs.   

The third component consists of knowledge that makes it possible for the 
permanent organization to control the TIPS projects. Observations show that 
this kind of knowledge focuses more towards the close-out phase82. Person-
nel from the permanent organization conduct a W2E audit to make sure that 
the projects have used the templates available in the organization’s specific 
information system (i.e. W2E)..  

The final component consists of knowledge of the customers sector. This 
component is specific to the TE cases because it is a case where the standar-
dized product is delivered in a sector different from that of the supplier. TE 
operates in the IT sector and delivers a standardized product to the pulp and 
paper sector. Observations show how the customer wants to staff the project 
with members from TE that know the pulp and paper sector, in general, and 
the Hylte mill, in particular.  

Table 17. Technical and meta-project knowledge in TIPS 

Meta-project know-
ledge 

Technical knowledge about software  

Merge competencies  
Logistics  
Control function  
Sector knowledge  

Tied to the task of delivering standardized TIPS 
projects  
Programming and integration of software  
Development and delivery of software 
The product structure and properties 
The product’s possibilities and limitations 

The TE findings suggest that meta-project knowledge is largely found with 
project managers and in the permanent organization. An example is the or-
ganization’s W2E system83. Technical knowledge, however, is mostly found 
with the technical project manager and team members in the TIPS projects. 
From a hierarchal point of view, meta-project knowledge is made available 
by management in the mother organization. This knowledge is an attempt to 
supervise ongoing projects. Knowledge of a technical and product nature, on 
the other hand, can be perceived as being closer to activities performed in 
the TIPS projects.   

TIPS projects are an important source of transferable knowledge in the 
knowledge formation process. Technical knowledge tied to TIPS projects 
and general meta-project knowledge of how to run TIPS projects develop as 

                               
82 Based on observations at the W2E audit 2004-12-02. 
83 W2E project management documents IDPPM00000 2003-08-19. 



 116 

the projects are being carried out. The current empirical material support the 
view that most internally generated knowledge is formed in activities per-
formed when the projects are run. However, not all knowledge formed in the 
projects is defined as new. Rather, the knowledge is viewed as used in a new 
setting. Daily work involves adapting available knowledge to a new setting, 
which forms new knowledge within that setting. Knowledge developed in 
the TIPS projects can be used again. Thus, it is translated to fit a new local 
setting. Knowledge formed outside TIPS projects is adapted to fit local re-
quirements. Respondents explain how TIPS projects require adaptation to fit 
the customer’s specific needs84. Table 18 shows the knowledge formation in 
TIPS projects. The table shows how technical knowledge linked to the TIPS 
product is formed in running projects. In opposition, most meta-project 
knowledge is formed outside the projects. Meta-project knowledge is col-
lected, arranged, and supplied by the permanent organization.    

Table 18. Knowledge formation in TIPS  

Type of knowledge Origin 

Meta-project knowledge Formed in the permanent organi-
zation 

Technical knowledge Formed in the temporary organi-
zation 

5.6 Activities in the TIPS transfer process 

In the previous section of the chapter, the TE organizations and projects 
were described. To gain an overview of the empirical phenomenon ad-
dressed, the following section briefly describes the activities performed in 
the projects as well as perceived characteristics of knowledge transfer at the 
TE organizations. The knowledge transfer process will be further described 
in the chapter  “Cross-case description of the transfer process”.  

Observations of activities performed in the TIPS projects were performed 
during two important phases. These two phases covered testing and, to some 
extent, start-up at the customer’s facilities. The first phase was the FAT85. At 
this stage, the whole system was tested with the customer present. During 
FAT, the team was divided into two test groups. One group tested the store 
function. It proved difficult to decide which features were working. During 
both test phases, the team also consisted of superusers from StoraEnso. 
These individuals were key employees from different functions at the Hylte 
                               
84 Based on an interview with a superuser from the packing department 2004-10-21. 
85 FAT observations at the Hylte mill from 040119 to 040121. 
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mill. They were allocated to become part of the team in order for StoraEnso 
to ensure that the Hylte mill received a system that would work in that spe-
cific mill environment. A superuser originally working in the warehouse was 
asked to test and affirm that a feature in store is working. The member who 
would have to use the system on a daily basis responded as follows. “I really 
want to see that it is working before I say that the feature is functioning.” It 
was difficult to determine what was going on even for the project members 
that were sitting in front of the computer testing the system. The superuser 
was supported by another superuser that had been observing the test activity. 
“It has to be clear what is going on.” At the same time, the project manager 
from TE went back and forth between the project member from TE who was 
in charge of the test group and the technical project manager, also from TE. 
The customer, StoraEnso, was pushing to get answers from TE and still sev-
eral test points on the list did not work.  

The test list covered six pages and during the second FAT day, the team 
managed to test the points on the first page86. Testing is difficult and time 
consuming. Usually the FAT test would be held at TE's facilities. Because of 
a tight time schedule, it was moved to the Hylte mill. Nine members from 
StoraEnso and three from TE were present. The superusers demanded atten-
tion during project meetings because the system has to work in accordance 
with their working procedures, otherwise production, packing, storing, and 
shipping simply will not work.  

The second phase observed was the SAT87. During this phase, the system 
was tested again in the customer’s environment. As the system had already 
been tested in the customer’s environment, the SAT was partly integrated 
with the system start-up. The start-up began with the store module that was 
taken into use in the warehouse. The team was divided into two groups, with 
one group located in the warehouse and the other in a small office building 
(the consultant barrack) outside the warehouse. The group located in the 
consultant barrack was the project members from TE working to rectify 
problems that occurred in the warehouse. The manager in charge was the 
manager for PD in Finland. Usually, he would work from the Finnish office, 
but because the Hylte project was far behind time schedule, he had to be 
present at the Hylte mill.  

The Finnish PD manager had been present at the Hylte mill for two weeks, 
and it was therefore time for him to hold a start-up meeting88. At the start-up 
preparation meeting, he went through the test points that were not completed 

                               
86 Test list document received from 040119. 
87 SAT observations at the Hylte mill from 041016 to 041018. 
88 SAT observations at the Hylte mill from 041016 to 041018. 
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in time for the start-up. The individual assigned to the test point had to an-
swer how long the test would take and if the test point had to be completed 
before the start-up in the warehouse. In addition, StoraEnso had difficulties 
emptying the warehouse to initiate the start-up. A Green Cargo train had 
broken down. Without the train, there were no boxes to load the paper. The 
project manager from StoraEnso decided to postpone the start-up by a day.    

On the next day, the start-up was initiated. The team located in the consul-
tant barrack waited. According to a manager from PD, problems would be-
gin to show up as the users started using the system. The manager also de-
scribed how difficulties could arise when a valuable employee from Sto-
raEnso was no longer present in the warehouse. The manager from PD had 
instructed the warehouse personnel to stop and ask for help as soon as they 
encountered something unexpected in the system. If the system worked satis-
factorily, the problem would then serve to educate the users.  

The PD manager would walk over to the warehouse regularly to gain know-
ledge of problems that had occurred89. Once he had gained knowledge of the 
problems, he would walk back to the consultant barrack to delegate the work 
that had to be done. He would start by writing all the points that needed to be 
rectified on a white board. Then he would assemble the personnel he had 
available and delegate each point on the board. During the SAT observa-
tions, the PD manager remarked that it was more difficult to perform work at 
the customer’s facilities. To be able to perform programming activities, the 
project members from TE needed peace and quiet. Because the customer 
was always present to discuss functions and ask questions, the working envi-
ronment at the Hylte mill was noisier.  

During observations90, the TE project members described that it was difficult 
to gain knowledge of what was going on outside their own working area. In 
addition, it had also been difficult for PD in Finland to gain knowledge about 
the work within the Hylte project in Sweden. PD did not realize how far 
behind time schedule the project was. When PD gained knowledge of where 
the project was in relation to the time schedule, more resources were allo-
cated. During the SAT phase, TE had nine project members present at the 
Hylte mill. The TE team consisted of four members from Sweden, one from 
Germany and four from PD in Finland. The production at the mill runs 24 
hours a day, 365 days a year. Because the SAT phase also included a start-
up, the TE team needed staff present at all times. Most work was performed 
during the day, but one individual was also present during the night shift. 

                               
89 SAT observations at the Hylte mill from 041016 to 041018. 
90 SAT observations at the Hylte mill from 041016 to 041018. 
 



 119

However, a project member from the Mill explained that StoraEnso stopped 
all purchases of TIPS projects until the Hylte project proved to work. Ac-
cording to a team member, this was the reason why there were so many indi-
viduals from TE present during the SAT phase. 

“For the past two weeks, we have received all that TE has to offer on their 
highest level of competence. The only thing is that we should have received 
this kind of resources six months earlier.” 

The interviews and the observations presented above provide insight into the 
standardized knowledge that TE could transfer. Interviews with team mem-
bers indicated that individuals gain knowledge from experience and that this 
knowledge is seldom transferred. To some extent, work was organized so 
that individual members from TE could perform their work with minimal 
contact with other team members. Members in the TIPS projects perform 
their work on the computer. The work could be performed independent of 
locality. One respondent stated that he sometimes calls a TE employee from 
a PD section in Germany. They have never met, but constantly shared expe-
riences over the phone or by e-mail.  

The staffing is important. However, the Forest unit in Sweden is limited and 
there are only between seven and ten individuals to choose from when staff-
ing a Swedish delivery project. Consequently, studied projects comprise 
almost identical teams. One way that the constellation of the Swedish deli-
very team changes is when employees leave or enter the Forest unit. It could 
be argued that, because the choice of individuals is very limited when staff-
ing TIPS projects, there would be limited need to transfer knowledge any 
other way reusing individuals.  However, this was not observed in the TE 
cases. Respondents clarified that employees enter and leave the Forest unit. 
For example, a technical project manger left TE in the middle of a TIPS 
project. He simply joined another IT consultancy firm.   

Knowledge can also be transferred by involving the mother organization. 
Gathering and arranging activities are performed by TE’s head office. The 
Finnish head office gathered what they perceived to be best practice and 
arranged this knowledge into general rules and methods on how to conduct 
daily work at TE. However, the gathering and arranging activities were con-
ducted a few years before the initiation of the TE case studies. Once man-
agement had arranged the knowledge that had been collected, general rules 
and methods were disseminated through the organization’s W2E system. 
Still, only the technical project manager and quality accessor know the W2E 
content. 



 120 

5.7  Comparing the two groups of cases 

To understand how knowledge transfers between projects means to further 
the understanding of knowledge formation in the permanent organization 
from which projects are launched and terminated. The goal here is to further 
the understanding of knowledge transfer in a specific part of PBOs; i.e. the 
specialized units that provide the knowledge required to support standar-
dized projects. The two groups of case studies in this thesis demonstrate the 
initial efforts by the host organization to allow standardized knowledge to 
percolate throughout the business units that are responsible for delivering 
standardized projects. The following section describes some of the similari-
ties between the NCC and TE cases.  

A description of how knowledge is captured and transferred into wider use, 
between projects must cover the projects, as well as the part of the organiza-
tion that launches and terminates the projects. The comparison below starts 
with the similarities.  

First, on an organizational level, both the NCC and TE are PBOs and both 
have mapped out their respective work processes. The work processes fit all 
projects and offer employees rules, routines, and template documents. In 
addition, both NCC and TE have further standardized these work processes 
in what is here termed recurring projects. Activities in recurring projects are 
managed to a higher degree than more unique projects, with extensive rules, 
routines, and template documents. Finally, both NCC and TE have a stan-
dardized product concept. In Table 19, I summarize some of the commonali-
ties between NCC and TE. I will explore the implications of these commo-
nalities on knowledge transfer between recurring projects further in the fol-
lowing chapters. 

Table 19. Commonalities between NCC and TietoEnator 
Feature NCC TietoEnator 
Type of organization Project-based Project-based 
Project processes Organization specific 

processes, mapped and 
standardized  

Organization specific 
processes, mapped and 
standardized 

Work processes specific 
for recurring projects 

Higher level of standardi-
zation for recurring 
projects 

Higher level of standardi-
zation for recurring 
projects 

Information systems Project Document Solu-
tion (PDS) 

Way to Excellence (W2E) 

Type of product Standardized product 
concept for industrial 
building 

Standardized software 
product for paper and mill 
industries 
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Throughout the chapters dealing with the NCC and TE, a number of differ-
ences between the two companies emerged. Some of the differences are 
summarized in Table 20. The implications of these differences on knowledge 
transfer between recurring projects will be explored in the following chap-
ters.  

First, the team composition differs between the two groups of case studies. 
NCC construction consists of the customer, subcontractors (including Finn-
domo), material suppliers, and the NCC. TE concerns the customer StoraEn-
so in addition to TE. Team members that staff the NCC projects are often 
geographically stationary and differ depending on where in Sweden the site 
is located. TE team members remain intact because there is only one team 
that delivers TIPS in Sweden. Another difference between the two is that 
NCC can organize TGL teams without demands from the customers. TE, on 
the other hand, is often forced to consider the customer’s demands when 
organizing TIPS teams. It is easy for NCC’s customers to follow the devel-
opment of a project because project activities produce visible results. It is far 
more difficult for TE’s customers to follow project activities because no 
visible results are available to them. NCC largely works independently of the 
customer, whereas TE works on an intimate level with the customer. The 
two also differ when it comes to location: NCC work is co-located, whereas 
the work of TE team members is dispersed. Finally, the products have sever-
al different features. The NCC apartment building is tangible, whereas TE 
software is intangible. The NCC product uses already developed technology 
that is of low complexity, whereas the TE product develops already existing 
technologies and is very complex.  
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Table 20. Differences between NCC and TietoEnator  
Feature NCC case studies  TietoEnator case studies 
Team composition Multiple organizations Two organizations 
Team staffing Mostly different individu-

als 
Mostly the same individ-
uals 

Organization Independent of the cus-
tomer’s demands 

According to the custom-
er’s demands  

Project activities perform 
results that the customer 
can see 

Yes No 

Closeness to the customer  Works mostly indepen-
dent of the customer 

Works closely with and is 
dependent on the custom-
er 

Location Co-located Dispersed 
Type of product Tangible Intangible 
Product complexity Low High 
Type of technology used 
to achieve the project’s 
task 

Already developed (low-
tech) 

Developed technologies 
are adapted to new situa-
tions (medium-tech) 
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6 A cross-case description of the transfer 
process  

The previous two chapters described studied projects and the use of standar-
dized knowledge within eleven projects. The two groups of cases demon-
strate initial efforts by the host organization to allow standardized know-
ledge to percolate throughout the business units that are responsible for deli-
vering standardized projects. Project-based organizations create specialized 
units that provide the knowledge required to support a growing volume of 
standardized projects. Such organizations try to capture knowledge from 
previous projects and to institutionalize new routines and processes based on 
prior experience. With new standardized processes and IT tools, these organ-
izations run multiple standardized projects simultaneously. Problems arise as 
standardization may not ensure that knowledge gained will be used in the 
future.   

A knowledge transfer is defined as internally generated knowledge that is 
reused in recurring projects91. The first part of this chapter describes the 
knowledge that individual team members possess. The chapter also describes 
knowledge in recurring projects: for example, technical knowledge that de-
scribes how to adapt the standardized product to fit a specific project. The 
headquarters, which is the permanent organization, disseminates rules and 
routines for the projects, as well as making decisions about product devel-
opment. A description of how organizations develop and adapt the standar-
dized end product is included because the product becomes more important 
when it is used repeatedly.   

It is recognized that permanent organizations could transfer knowledge of 
project activities which, for some reason, is unused, even though this transfer 
is problematic. An example of unused knowledge is new experiences which 
could become standardized. For example, the IT cases showed that the per-

                               
91 Note that the term “reuse” refers to knowledge formed in project activities that enters a 
transfer process that ends when this knowledge is used in a project. The view that knowledge 
is reused is a simplification made to highlight knowledge used in project activities. Still, I 
recognize another views in the introduction, which highlights that knowledge can also be 
perceived as transforming as it reaches another context.   
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manent organization had little interest in new experiences. During the way to 
excellence, project audit, questions focused on whether or not the project 
was executed according to quality criteria in ISO 9001. 

6.1 Transferable knowledge  

One way to tackle a transfer problem is to start by identifying the kind of 
knowledge that exists and where it is located. However, further impediments 
may arise from the difficulty of transferring knowledge that nobody knows 
exists. Ask yourself, could a corporation transfer knowledge that it is una-
ware of? This section describes empirical material from the NCC and TE 
cases and focuses on knowledge that is located in a team member, the recur-
ring project, the permanent organization and the product. In addition, section 
6.2 describes how knowledge is transferred and to whom or where.  

6.1.1 Team member  

Note that the interpretation of knowledge that resides in a project member is 
a simplification. There are many possible interpretations of the following 
description. One interpretation is that knowledge transfer may not involve 
much knowledge renewal. Rather, it can be the art of using knowledge an 
individual team member already possesses. If this were the case, then it be-
comes important to staff projects with individuals who already know what 
they need to know for an operational project. The following description, 
from an NCC case, illustrates knowledge that resides in a member of a recur-
ring project. A manager from the subcontractor delivering prefabricated 
modules, Finndomo, describes the differences between two project managers 
from different units within NCC Construction Sweden. The quote highlights 
that the two project managers have different knowledge.     

“Those who work with residential housing within NCC and those who work 
with construction within NCC are from two completely different depart-
ments. Housing is used to produce homes and work with the project from 
start to finish, roughly in the same way as how I relate to them. Those who 
build houses at NCC [geographical areas of NCC Construction Sweden] have 
experience in building houses and take care of practicalities at the site. Every-
thing is pre-fabricated and is ready to use. They are not familiar with this 
comprehensive approach. This allows one to notice the extent whereby cer-
tain aspects of this practice need to be solved on-site through improvisation 
according to local conditions. It is, among other things, the electrical side 
where particular attention has to be paid to an effective solution because, of 
course, there are many different ways of approaching things. Also, on the 
heating side of things, it is sometimes the collective district heating system. 



 125

With this concept [TGL], it is standard to use a heating pump. Södertälje has 
a district heating system. In Upplands Väsby, there is a district heating sys-
tem, whereas in Upplands-Bro, a heating pump system is used. Therefore, 
you have different solutions. How you approach things depends on the inhe-
rent capacity of the local district heating system and the local electricity sup-
pliers. Those who worked on the house building side of things did not look 
into these specifications in time. Those who work on the home-building side 
of things are used to solving these kinds of problems.” (Manager, Finndomo)  

The quote reveals that the respondent believes that project leaders at NCC 
Construction Sweden have different experiences that influence their ap-
proach to project planning. From an earlier description of the NCC study92, 
we ascertained that NCC Construction Sweden is divided into seven busi-
ness units, of which six are geographically tasked business units and the 
seventh, Home-building, is responsible for developing home-building 
projects from the conceptual stage to the actual hand over of a home to a 
customer. Of the nine TGL-entities examined, either Home-building or the 
specifically tasked business unit House Stockholm/Mälardalen is responsible 
for project leadership.  

Empirical material from one NCC case suggests that members of geographi-
cally restricted projects only gain knowledge about local organizations and 
enterprises93. Individual team members rely on personal contacts with indi-
viduals in surrounding organizations that carry weight in a project’s devel-
opment. Contacts with individuals from surrounding organizations can save 
labor costs and project time. The empirical material underscores how an 
individual member of the TGL project in Södertälje describes his local 
knowledge. 

“The cheapest way of building these houses is to have a heating pump in 
them. But that does not work up here. We are not in an urban area where you 
have a district heating system. You need to have a practical use for it. In any 
event, we were not allowed to use the cheapest district heating system. We 
were forced into building a plant outside the project area to suit the end-
product. You also have to follow local regulations. There was supposed to be 
primary heating in every house. This requires a heat-switcher in each house. 
There is space for them in each house, but TäljeEnergi [the electricity suppli-
er] that delivers the district heating insists on having access to the switches. 
In principle, they own the connection system to the switches. Because of this, 
they don’t want them in each house. Therefore, there was no other place to 
put them. We were forced into building a heating control station and bringing 
in secondary heat sourcing instead.” (Project Leader, NCC) 

                               
92 See Figure 3 in chapter 4. 
93 Based on discussions during observations at TGL in Södertälje 2003-10-24. 
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The above commentary reflects the local closeness in the TGL concept. The 
project leader, along with the customer, Täljebostäder, understands the local 
relationships, particularly about the customer’s wishes for the general heat-
ing system.  

For the progress of project development, the empirical material suggests that 
the significance of the knowledge of local relationships is a theme discussed. 

“I am known in the county area because I live here. I have built three of the 
biggest areas here, one after the other. I have my own contacts, my own 
channels, so I can find the right guy...I know who to ring down in Telia. It is 
not the easiest thing to go the right way with them. You can ring them all day 
long for several days without reaching the right person. There, I have a fan-
tastic fellow. If he can’t do the job for me, he knows who it is I should con-
tact.” (Project Leader, NCC) 

Data from the TE supports this interpretation. One case shows that individu-
al knowledge can be important for a project’s development. Each member of 
a recurring project has technical knowledge, professional knowledge, and 
product knowledge94. Team members with practical experience of IT projects 
contribute general technical knowledge about software development and 
delivery. Technical knowledge allows members in the studied TIPS projects 
know how to perform their work and when to perform it and implement 
projects. Apart from the development of general technical knowledge, 
project members gain project-specific technical knowledge during the course 
of the project. The empirical material suggests that, to some extent, project-
specific technical knowledge consists of knowledge that TE could exploit in 
future TIPS projects95. It is important to remember that these distinctions are 
a simplification. The empirical material is complex, which is reflected in the 
quotes cited in this chapter.  

The empirical material suggests that a significant amount of the knowledge 
used in the course of a project comes from individual team members. One 
problem is that some individuals change employers96. An empirical example 
is the technical project manager in the Hylte project terminated his employ-
ment at TE. A respondent from the customer StoraEnso describes this: a 
technical project leader who has a great deal of knowledge becomes a very 
attractive candidate for competitors. When technical project leaders change 
employers, customers may follow him just because of his extensive know-

                               
94 Based on TIPS observations at the Hylte mill during FAT from 040119 to 040121 and SAT 
from 041016 to 041018, which are further described in section 5.5 and in chapter 5. 
95 Further empirical descriptions of the knowledge that TE could transfer is described in sec-
tion 5.6 in chapter 5. 
96 The technical project manager in the Hylte project terminated his employment at TE and 
was subsequently replaced while the project was still running.  
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ledge, he explained. A possible view is that it takes a long time for an indi-
vidual to acquire such a wide breadth of knowledge, as described above. 
Thus, TE tries to accelerate this process by employing individuals who al-
ready have the considerable knowledge necessary to implement projects.   

According to the Technical Project Leader at TE, there are three chief classi-
fications of specialized technical areas of knowledge vital to implementation 
of the projects. Because these individuals are easily mobile, the permanent 
organization wants to see them have some of the knowledge necessary be-
fore joining the organization.   

“When we employ new candidates in our organization, there are three kinds 
of knowledge classifications we look for. The first is general technical know-
ledge concerning the development environment and tools we work with 
which just about anybody should be able to accrue. The other knowledge we 
look for concerns the applications and systems we utilize. Such knowledge is 
more difficult to acquire, particularly if one has not worked with us earlier. 
The third is general professional knowledge. Primarily, this refers to know-
ledge about the customer’s business organization. There is a big difference 
between the manufacture of cars and paper. For us to employ someone, a 
candidate must possess at least two of these, more often professional know-
ledge and technical competency.” (Technical Project Leader, TE) 

Knowledge transfer between the TIPS projects takes place primarily through 
individual mobility97. Individuals possess knowledge acquired during the 
course of implementing earlier TIPS projects. Concerning the TE cases, 
again we find empirical material that suggests how current team members, 
who worked on earlier projects, have specialized knowledge useful for the 
implementation of future entities.  

A richer description of the Hylte project at TE illustrates this point. A res-
pondent from StoraEnso indicates that it is not the first time StoraEnso Hyl-
tebruk has implemented TIPS. In 1998, Hylte TIPS 6.0 was launched. Three 
members of the current team were also members of the 1998 project. These 
were the technical project leader from TE (Kenneth), the warehouse supe-
ruser (Gunilla), and the original Hylte project leader (Göran). On that occa-
sion, the project exceeded both time deadlines as well as the budget target. 
Göran gained knowledge from participating in this previous TIPS project. 
He describes the TIPS project of 1998 in the following terms. 

“We had two very big problems. The first was that we wanted to introduce a 
uniform standard system. That was the basic idea. I understand the difficulty 
with it. If you do it, you must explain to those who don’t believe that the sys-

                               
97 Based on discussions with project members during TIPS observations at the Hylte mill 
during FAT from 040119 to 040121 and SAT from 041016 to 041018. 
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tem would function, how they are to perform their work with the standar-
dized system. It didn’t work the way we chose to do it. We ran into trouble 
right there. Tieto had no functioning organization local to Sweden; instead, 
they used WM Data, where WM-Data had the role of system integrator. They 
didn’t know the product well enough to direct us as to how we were to act. It 
meant we had to carry out a lot of adaptations.” (Project Member, Hyltebruk) 

According to Göran, the suppliers did not know enough about the end-
product and the operation at Hyltebruk. In the TIPS project of 2003, TE had 
its own organization that included Kenneth, who has worked with Hylte 
since the TIPS implementation in 1998. Kenneth understands the operation 
at Hyltebruk and the working procedures involved in its operational systems. 
Kvarnsveden Paper Mill is not Kenneth's customer, however. He explains 
some basic differences between them.  

“Kvarnsveden was not my customer from the beginning, but Hyltebruk was. 
When I went up to Kvarnsveden, I had a good idea about how their operation 
works because they do nearly the same things. Because I know how Hylte 
works, I can more quickly get an idea about how Kvarnsveden works.” 
(Technical Project Leader, TE) 

Note that when the TIPS project ended in 1998, Kenneth resigned from WM 
Data and went to work for another company. Göran, who participated in the 
TIPS implementation in 1998, describes how Hyltebruk brought in Kenneth 
as a service supplier. With this project, Kenneth changed roles from that of 
supplier to customer. 

“Kenneth is our contact. This developed during his time at WM data. Then, 
when he went to a new company, we brought in his services from the new 
company. Really, it was more the person in question rather than the compa-
ny.” (Project Member, Hyltebruk) 

The empirical material shows that individual team members acquire know-
ledge about local conditions within operations on-site and with the customer. 
Furthermore, the individual team members gain additional knowledge about 
how they are to implement their work. To adapt the standard product, TIPS, 
individuals have knowledge of the customer’s operations. The empirical 
material indicates that team members in studied projects know how the 
project in question is to be implemented. One example would be when TIPS 
is applied for the first time at the site of customer operations98. In such a 
situation, it is important that the team members with the relevant knowledge 
be engaged in the project with which they know the most. Problems, which 
are prioritized, are very often dictated by a wish not to negatively affect cus-

                               
98 Based on discussions with project members during TIPS observations at the Hylte mill 
during SAT from 041016 to 041018. 
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tomer operations. Following that, project members deal with a priority list in 
due order. Project members with experience from earlier TIPS projects and 
that have good knowledge of customer operations acquired considerable 
knowledge essential for project implementation. If extra personnel resources 
are required at some point, TE can call in support from employees with ex-
perience of other IT projects. This is because these employees have some 
relevant knowledge and have dealt with similar problems and their solutions. 

To summarize, individual team members transfer the following three types 
of knowledge:  
 
• Local contacts used to speed up the standardized project delivery 
• Previous experience in planning work role implementation covering: 

1. Work schedules that identify the right activities and implement them 
correctly in time 

2. Prioritization between simultaneous activities on-site or at the cus-
tomer’s facility 

• Previous experience in solving problems in the same business area as the 
customer’s 

Although the empirical material shows that individual team members trans-
fer these types of knowledge, the results indicate that standardized know-
ledge seldom transfers. Most of the time individuals describe how they try to 
get around the task of delivering a product concept with a high degree of 
standardization. This is a problem in the sense that the whole idea of stan-
dardization is to reuse already developed knowledge. Note that there are no 
good descriptions of a team member that re-uses the knowledge of other 
team members99. It is complex because team members seem to fail to identi-
fy another team members’ knowledge, i.e. knowledge that is not located in 
other team members.   

6.1.2 Recurring project   

In the transfer process, most knowledge transferred by a recurring project is 
technical. An example from the construction cases is the minutes taken at the 
meeting from the house-building section. This technical knowledge is addi-
tional to the meta-project knowledge. Regularly held meetings document 
project-specific technical knowledge. A description from the NCC renders 
insight into transferable knowledge in a recurring project. Within an NCC 

                               
99 Perceiving knowledge transfer between team members as located in a team member is a 
simplification. Knowledge transfer between team members is also perceived as located in the 
recurring project in section 6.1.2. 
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case, project members hold building meetings with representatives from the 
entrepreneur and the sub-contractors. Table 21 presents a checklist of out-
standing standardized points for discussion at building meetings for the TGL 
project at Upplands-Bro.  

Table 21. Agenda building meeting100  
 
1 Minutes from previous meeting 
2 Next meeting 
3 Contractual questions and administration 
4 Organization 
5 Order and delivery 
6 Time and coordination 
7 Projection questions and details 
8 Production questions 
9 Quality control 
10 Economy, insurance, and guarantees 
11 Environment and safety 
12 Overview and survey 
13  Any other matters 

In the meeting minutes, questions can be followed from meeting to meeting. 
The standing order of issues for the TGL project in Upplands-Bro was com-
prised of 13 points. The meeting begins by letting the participants comment 
on the minutes from the previous meeting. The participants then agree on 
details for the next meeting, including the date, time, and place. After this, 
participants discuss contractual questions and administration. According to 
the minutes of the 6th building meeting from the first TGL project, even the 
subject of the respective meeting is discussed, which is followed-up over 
time and related to current matters. For example, the minutes reveal that the 
question of a building permit to hang up a sign at the building site (under 
point 3) was brought up for the first time at the second meeting. At that 
meeting, participants decided that the customer (i.e. the Upplands-Brohus 
representative) should submit an application so that the project leader from 
NCC could produce, design, deliver, and install a sign for the site. The mi-
nutes reveal that the drawing design specifications were handed over to the 
customer representative at the third building meeting. Through the minutes, 
it is possible to follow the questions from meeting to meeting all the way to 
the sixth meeting where the written building permit was presented. The next 
point on the meeting agenda, organization, is followed by questions about 
orders and deliveries. The sixth point on the agenda includes deadlines and 

                               
100 Table 21 shows points discussed on building meeting 1 (2003-02-19) through 8 (2003-08-
18) for the TGL project in Upplands-Bro. 
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coordination. Point 7 includes projection questions, point 8 production is-
sues, point 9 quality control, point 10 economy, insurance, and target guar-
antees, and point 11 environment and security. These points are followed by  
issues of overview and project survey. The agenda concludes with an oppor-
tunity for participants to raise any other matters. 

During the interviews, it became apparent that NCC (i.e. the project entre-
preneur) hires sub-contractors. This creates knowledge transfer challenges 
with regarding different projects under study. Knowledge formed in the de-
velopment of the project is not only isolated to the co-coordinating project 
partners within the auspices of NCC, but it is also transferred among the sub-
contractors such as Finndomo. In the following quote, a project leader from 
NCC Hus Stockholm/Mälardalen discusses what separates standardized TGL 
projects from more conventional operations.  

“The big difference is that we don’t have our own site organization or exclu-
sive working project. The whole thing is built on a process of a long dis-
cussed agenda with others to the point where you reach a standard project. 
What we offer our customer is then adapted to the individual project. Really, 
it’s all about hiring sub-contractors.” (Project Leader, NCC) 

Again, the empirical data from the NCC cases shows that project knowledge 
that NCC can use in future projects is found among sub-contractors. During 
the interview, it became apparent that Finndomo noticed knowledge from 
recurring projects. Finndomo tried to create an assembly team that would 
travel around the country with the sole purpose of establishing the TGL con-
cept. It was thought that montage personnel with experience from earlier 
TGL projects could implement the task more quickly. The following quote 
illustrates how knowledge from a recurring project transfers from project to 
project.  

“Every time we hire in a company we have a training-up period in order to 
build out our concept. That’s why we use the same building guys – Now we 
are in a situation where we are building in three places at the same time, 
which means we can’t use the same crew. We are building two projects in 
Väsby and one in Karlstad.  Therefore, it’s difficult to have the same guys.” 
(The Permanent Organization, Finndomo) 

One limitation of transferring knowledge formed in a recurring project is to 
assemble personnel resources in a project that can handle an order from a 
TGL project. In this next quotation, a team member from Finndomo that was 
involved in developing the TGL concept comments on how the order level 
can vary. 

“So far, we have managed to maintain the continuity of incoming orders. You 
can get periods with gaps. We have a few projects that are only half com-
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pleted. One has to plan. With plans, you are never sure when they are com-
plete. Usually, it takes about a year. There are always factors that cause inse-
curity. If a complaint comes in, it can take up to a year and a half.  If things 
go quicker, things can collide with each other. We can’t influence this.” (The 
Permanent Organization, Finndomo) 

The empirical data indicate that prospects can change radically during the 
course of a recurring project. Below, is an example cited from an NCC case 
illustrating how a recurring project was delayed by fourteen days because a 
hidden tunnel entrance was found at a building site. A team member from 
NCC Civil Engineering describes the discovery of the tunnel and how this 
influenced logistics of planning. Finndomo, who delivered the modules, was 
forced to delay the deliveries by two weeks.  

“On Prästgårdsvägen we found a tunnel that nobody knew anything about. 
That meant we were delayed. We waited two weeks with the work – and 
there was consternation at Finndomo. They were left standing there with the 
modules in their goods yard.” (Project member, NCC Civil Engineering) 

A respondent from NCC Civil Engineering explains that, despite the delay, 
technical knowledge and general project knowledge contributed to an expe-
ditious implementation of the recurring project. Within the scope of a recur-
ring project, the TGL team in Upplands Väsby is accustomed to adapting to 
local conditions and cooperating with sub-contractors101.   

Empirical data from the TE cases and TIPS projects suggest the presence of 
meta-project knowledge in the projects. In addition, there are extensive signs 
of technical knowledge about how to develop and deliver a standardized 
TIPS product. A steering group deals with several components of meta-
project knowledge, such as control function and logistics. The steering group 
for the TIPS projects includes representatives from customers and the TE 
organization. Table 22 presents an overview of the standardized decision 
points for the TIPS steering groups. Because it is complicated for the cus-
tomer to know which part of the intangible product has been delivered and 
how far along the project is according to the plan, these decision points fol-
low the project’s execution phases. During FAT observations at Hylte, mill 
team members also explained that partial payments are made when the 
project reaches a certain execution phase.   

                               
101 Based on discussions with team members during observations at the two TGL sites in 
Upplans Väsby 2003-12-02. 
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Table 22. Decision points102  

Decision points dealt with by the Steering Group 

Project Structure 
The project is to continue or be cancelled 
The preparation stage is completed 
The implementation stage begins 
The implementation stage is completed 
The results have been delivered to the customer according to earlier 
agreed upon project specification 
The overall project result is accepted 
The project is officially declared to be completed 

According to the studied document, the Steering Group was responsible for 
ensuring that results agree with the specifications, as stipulated in the project 
usage plan. Apart from that, it is the Steering Group’s responsibility to allo-
cate the resources required for successful project completion. In the projects 
of TE, the project leader interacts with a quality control inspector. Based on 
TE’s working processes, the Steering Group should meet on eight occasions 
during the course of an active project. Each meeting is to address one deci-
sion point. The customer is not present during the first two meetings. The 
first meeting deals with project planning. After that, participants decide 
whether to continue with the project. The customer’s representatives attend 
the third and fourth meetings. During this period, it is normally decided that 
the preparation phase is completed and the implementation phase can begin. 
When the result from the implementation phase is presented and verified, a 
decision is made to declare the implementation phase completed. At the fol-
lowing meeting, participants decide whether the result report is to be deli-
vered to the customer in line with the specifications originally stipulated in 
the project definition. This decision point can be repeated if participants 
verify partial results and delivered to the customer. The next decision for 
consideration is when the result is presented for final acceptance. At the last 
meeting, participants decide whether to declare the project officially com-
plete.  

The TE projects in Sweden included quality inspectors, project leaders, a 
technical project leader, and a project assistant. Apart from these personnel, 
extra personnel were brought in from Finland and Germany when necessary. 
These group members do not have to be present on site, but they keep in 
contact with the project via an information system called TaskTool. The 

                               
102 Table 22 shows decision points for Steering committees presented in W2E (2003-10-21).  
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technical project leader from TE describes how he coordinates project im-
plementation with the TaskTool system. 

“....then we have a common system called TaskTool. There we get all of the 
information we are to work with and develop, share the resource, gauge the 
number of hours, and get an idea of when we want to be ready. How much 
time is used, when it was ready for testing, and where we find what has been 
developed.” (Technical Project Leader, TE) 

When the customer requires changes in the basic system (i.e. the Standard 
product), such changes are developed in a phase that is separate within TE. 
This is the product development phase discussed earlier in this thesis. De-
velopment of the standard product within the agreed limits, however, is dealt 
with under the delivery project. There can be a complicated division between 
the product development and the delivery project. Only the technical project 
leader can request that the PD deliver part of the final product. Within PD, 
the Product Development Board makes decisions on how the product is to be 
developed. PD has the responsibility to develop a comprehensive and consis-
tent product and has several ongoing delivery projects around the world. 
This means that PD must prioritize their resources on ongoing delivery 
projects. The quality inspector describes cooperation between delivery 
projects and PD as follows.  

“It’s a relatively problematic relationship between the project and PD. The 
project cannot say to PD ’you must do this or that’. They won’t buy into that. 
A Product Development Board decides what is to be done with the products. 
Obviously, mistakes must be rectified. If a request comes from the project – 
now, we want things to work this way because Hylte says so. Then you can 
always forward a request to the Product Development Board, but you have no 
guarantee that they will think it’s a good idea.” (Quality Inspector, TE) 

In the TE cases, the team members, apart from the Swedish delivery organi-
zation, vary from time to time. If the delivery project yields the desired de-
velopment resources from PD, personnel in Finland, Germany, or the USA 
can do the work. The technical project leader writes working instructions 
and sends them via TaskTool without knowing who is going to do the work. 
One reason for this division of labor is that developers can work more effec-
tively in their usual offices. Project members do not consider the customer’s 
site to be the best location for development work.  

The empirical data from the TE show that Hyltebruk implemented many 
adaptations of the standard system under the 1998 TIPS implementation 
project. These adaptations were not documented in the recurring project. 
This lack of documentation could have contributed to Hyltebruk becoming 
dependent on one individual. To avoid dependency on one individual in the 
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TIPS project of 2003, Hyltebruk insisted upon a full and specified group of 
members from TE. The project leader from Hyltebruk explains why a full 
group was required.  

“We wanted a comprehensive project group that has adequate competence in 
each sectionalized area. The group members had pre-agreed responsibilities. 
We had them here in different modules: one for store, one for plan, one for 
trimming, and one for report. We wanted people who would answer for re-
spective specializations. You buy in someone. You want to know whom it is 
you are paying so many hours for. We got a project organization that was 
clear. When you look back on it afterwards, it is not often that you get those 
kinds of demands. You don’t have just one project organization in that way, 
but you do get someone who calls in personnel and resources when it is re-
quired.” (Project Leader, Hyltebruk) 

Empirical data from the TE cases suggest that the customer can make de-
mands about how TE staffs a project team with individuals who have rele-
vant knowledge. In the documentation, it emerges that TE tried to meet the 
customer’s expectations. Observations on the work in progress show that the 
way the project is organized is characterized by the customer’s demands.   

Furthermore, the empirical data from the TE cases suggest that meta-project 
knowledge (e.g., control functions and logistics) is available in the projects 
through changes in the ongoing projects, which are documented in the mi-
nutes of the Steering Group meeting. As illustrated in the case descriptions 
above, the empirical data show that adaptations of the standard product in 
the TIPS project of 1998 were not documented, which could lead to depen-
dency on one individual. Based on this knowledge, Hyltebruk demanded that 
a comprehensive team from TE be dedicated to the TIPS project in 2003. 
Knowledge forms as different participants begin to cooperate. From time to 
time, employees from PD. reinforce team members in the Swedish delivery 
team. The members in the delivery project have very little knowledge of 
which persons from PD are working on their project.  

The recurring project is problematic because it addresses knowledge in 
projects that exists only for a short period. Still, I argue that it is important to 
emphasize knowledge formed in the recurring projects. For example, recur-
ring projects are expected to produce documentation on how the task is done. 
In addition, the project manager is expected to know the activities underta-
ken within the recurring projects. Within a recurring project team, members 
play different roles, such as project manager, technical project manager, and 
quality advisor.   



 136 

To summarize, the following knowledge transfer with a recurring project:  
 
• Project-specific routines are formed because the standardized routines are 

adjusted somewhat during a project 
• Minutes from meetings document any difficulties and opportunities that 

arise when running a standardized project  
• Local adaptations are made to the standardized product concept to fit the 

customer’s operation and needs 
• Changes are made during an ongoing project to further adjust the standar-

dized product concept agreed on in accordance with the customer’s needs 
and requirements 

• Different organizations in the project team cooperate  

Although the empirical material shows that knowledge is located in recur-
ring projects, it is unclear whether knowledge could ever be transferred: for 
example, in order for transfer of knowledge to occur, the permanent organi-
zation has to be aware that this knowledge exists. Even though there are 
extensive routines in place to locate, articulate, and record knowledge during 
project specific meetings, it is surprising that the empirical material rarely 
show this knowledge being reused. Such knowledge could be used to im-
prove the standardized product concepts and avoid mistakes. 

6.1.3 Permanent organization  

Empirical data suggest that a large part of the knowledge transferred by the 
permanent organization has been represented by meta-project knowledge, 
i.e. project management. This can be illustrated by an example from the 
NCC. Before the introduction of NCC's information system (the PDS), an 
inventory of working processes at certain chosen building projects was 
mapped. Through a number of interviews, NCC gathered meta-project 
knowledge on building projects in a general manner. The articulated working 
routines of the project leaders were documented and compiled into checklists 
and as an operations template. The process resulted in routines and check-
lists that were distributed primarily via the PDS.  

Presently, work is being carried out within NCC to make an inventory of the 
working methods specific to the TGL projects. The goal is to articulate and 
record on paper the working routines inherent in the TGL projects103. Know-
ledge of these routines is to be made available via the PDS system. One ex-
ample of this recording of routines is the updated “ideal timed plan” for the 

                               
103 Observations at a management meeting at the factory in Hässleholm 05-03-15.  
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TGL projects. This ideal timed plan describes how long the implementation 
of a TGL project should take.  

From the beginning of the studies at NCC, it became clear that there was a 
need to assemble a contact list of colleagues with experience of TGL-project 
implementation104. At the time of the interview, no such list existed. In the 
quote below, a project member of NCC’s technical department underlines 
the necessity of compiling such a list. 

“You go to the Intranet and collect the relevant information. It really is very 
good in a project like this. It’s fantastic! We should structure this better. Part-
ly, there has been a problem with the PDS program itself. We haven’t really 
been able to agree on the structure for “The Good Life”. It should be more 
clearly defined. One should have a phone number for the person you need to 
talk to. Who is to co-ordinate this? These projects move quickly. All of these 
things must fall into place to the smallest detail. Many kinds of things remain 
to be developed e.g. the logistics along the entire decision making chain. 
People should be able to clearly see which direction the project leader is 
moving towards, beginning immediately from the decision stage, doing the 
groundwork and building houses at the same time and then finish within four 
months.”  (Project member, NCC) 

Members of recurring projects have called for a contact list and the project 
development board is conscious of the fact that it is needed105. It is the inten-
tion that the contact list is made widely available via the PDS system. To 
summarize, it seems that knowledge in the permanent organization owes its 
origins to the work actually carried out by individuals at some point. Within 
the scope of this study, it is difficult to identify the overall source of know-
ledge. However, from a historical perspective, it is reasonable to assume that 
the knowledge in the permanent organization stems from the earlier imple-
mentation of temporary organizations. A simplification is therefore proposed 
in suggesting that the knowledge available in the organization has been ar-
ranged by the permanent organization.  

The case studies indicate that the knowledge transferred via the Permanent 
organization may be distributed through information systems, such as NCC 
PDS and TE’s W2E. The aim is to disseminate knowledge through routines, 
checklists, and contact lists106. In the NCC cases, the aim is also to spread the 
“ideal time plan” for TGL through the PDS system. Taken together, the cas-
es suggest that the technology does serve to assist knowledge, which is arti-
culated and written down; however, knowledge renewal is somewhat neg-

                               
104 Interview with a member from NCC permanent organization in 2003-10-31. 
105 Meeting at the NCC head office March 2004. 
106 Interview with a PDS expert from the NCC permanent organization 2004-03-16 and W2E 
documentation from October 2003. 
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lected. For instance, it was previously mentioned that NCC has worked with 
inventories of meta-project knowledge for building projects107. Articulated 
and documented meta-knowledge is stored and spread via the PDS system. 
To develop the TGL concept further, NCC is conducting a specific inventory 
of all working processes from 2005108. These have also been recorded and 
written down to be stored in the PDS system. In the NCC cases, it has been 
observed that NCC carries out the system inventories on one occasion and 
initiates them the second time. Thus far, however, NCC has not come so far 
as to continuously update approved checklists and templates, suggesting that, 
in practice, new working processes will be recorded on the PDS system to 
only a limited extent. PDS spreads knowledge that is relevant to a recurring 
project; however, it has no role in terms of knowledge development monitor-
ing. In Figure 9, the filled arrows refer to how knowledge that is recorded 
and stored on the PDS is available for consultation by the recurring projects. 
The open arrows indicate that knowledge transferred by a team member or 
the recurring project cannot be collated, stored, or spread via the PDS sys-
tem. 

 
Figure 9. Knowledge flow in PDS 

As already indicated in the above description, my interpretation of the case 
studies at TE suggests that a great deal of the knowledge transferred by the 
Permanent organization is meta–project knowledge, i.e. knowledge of how 
to run projects. Before the introduction of the TE’s information system (i.e. 
W2E), an inventory of certain working processes from selected IT projects 

                               
107 Interview with an individual from the NCC permanent organization in 2003. 
108 Observations at a management meeting at the Finndomo factory in Hässleholm in March 
2005. Please note that these working processes were only in the mapping stage. 
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was conducted109. This search for best practice could be compared to the one 
performed by NCC. By interviewing members in temporary organizations, 
TE was able to collate knowledge on IT projects. Of the verbal reporting 
recorded from the project leaders, routines were documented and ordered 
into a template document. The reporting process resulted in routines stored 
and spread via the W2E110. In the quote below, a technical project leader 
describes how the W2E was developed. 

“W2E is a fairly new idea. When Tieto merged with Enator, we both had dif-
ferent ways of working within the company. When business methods were 
developed, the different units in the same country had completely different 
ways of working. We had up to ten ways of dealing with projects... At some 
point, we made a decision to adopt a business methodology that would be ap-
plied throughout the world. We have had working groups in which expe-
rienced people from the respective companies have participated. Then we 
asked for feedback from the organization. We have received a great deal of 
input and put together a final version accordingly. It’s fairly new.” (Project 
leader, TE)  

A review of the empirical data from the TE cases suggests that knowledge 
transferred by the permanent organization is stored and disseminated via the 
W2E system. W2E audit personnel explain that the goal is also to store and 
spread knowledge specific to the TIPS projects via the W2E system111.  

The case studies support the view that the reporting and recording processes 
transfer knowledge at the permanent organization level; however, new 
knowledge tends to go unrecorded. As noted earlier, TE worked with an 
inventory of meta-project knowledge for IT projects. Recorded and docu-
mented meta-knowledge is stored and spread via the W2E system. As indi-
cated in the case descriptions, the empirical data suggest that the inventory 
process at TE also takes place on only one occasion. TE has no plans to up-
date the prepared template documents on a continuous basis. When know-
ledge is generated in the TIPS projects, there is a limited opportunity to 
make newly reaped knowledge available via W2E. This could mean that 
today W2E can only spread previously recorded knowledge without updat-
ing or making it available for recurring projects. In Figure 10, the filled ar-
rows refer to how knowledge stored on W2E is available for consultation in 
recurring projects. The open arrows denote that knowledge in a recurring 
project cannot be collated, stored, or disseminated via the W2E system. 

                               
109 Interview with W2E audit personnel from TE’s head office in Finland in December 2004. 
110 W2E documentation from October 2003. 
111 Interview with W2E audit personnel from TE’s head office in Finland in December 2004. 
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Figure 10. Knowledge flow in the W2E system  

The empirical material suggests that knowledge transferred by the permanent 
organization encompasses the notion of how recurring projects should func-
tion. This meta-project knowledge is used to manage all standardized 
projects. Meta-project knowledge is normative and defines how temporary 
organizations should be run. 

To summarize, the following knowledge is transferred by the permanent 
organization:  
 
• Extensive routines, template documents, and checklists to manage the 

standardized projects 
• An information system as a tool for disseminating routines, template doc-

uments, and checklists to different projects 
• Tacit knowledge connected to the profession that was not always re-

quested when delivering a standardized project 

Although the empirical material indicate that efforts were applied to compile 
knowledge from recurring projects, it is not clear whether this knowledge 
could ever be transferred by the permanent organization. Renewal efforts are 
therefore not included in the above list. Knowledge development monitoring 
examples are very rare and there are no descriptions of this type of know-
ledge ever being reused. This was surprising because these kinds of efforts 
could be used to develop the standardized product concepts and avoid future 
mistakes.  
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6.1.4 Product   

An examination of the empirical evidence indicates that the knowledge 
transferred in the end-product is comprised of both meta-project knowledge 
and technical knowledge. This is illustrated by a case description from NCC. 
NCC developed a concept for industrial construction because they wished to 
draw benefits from the repetitive effects of similar recurring projects. One 
project member from NCC Hus Stockholm/Mälardalen describes the neces-
sity of finding recurrence effects. 

“This is something that we - with our normal production - are concerned with 
– We cannot be starting a new project every time. You have to find a recur-
rence effect that can be applied quickly.” (Project member, NCC) 

One colleague from the permanent organization that was involved in devel-
oping the TGL-concept describes a continuous development operation.   

”One has a better chance of improving things continuously as you go on be-
cause it is the same product.” (Permanent organization, NCC)  

An interpretation of PDS sales and production knowledge suggests that re-
curring effects can influence the projects when product development results 
in the saving of resources and simplifies the working process at the building 
site112. The empirical data indicate that knowledge within the end-product 
needs to be transferred to a number of modes113 before it finally reaches the 
end-product. The quote below highlights individual knowledge that is docu-
mented and processed by the permanent organization in an effort to build it 
into the end-product.  

“When we mounted the first project, we got a 100-point action plan to ad-
dress. Since the mounting, the boys saw that we could change this and that. It 
will be easier the next time.” (The Permanent organization, Finndomo) 

During the interview, a number of concrete points were raised regarding the 
100-point action list114. In the list, the individual responsible for the action 
requested was stipulated and whether the correction had been carried out was 
addressed. In the quote below, an employee from Finndomo's permanent 
organization describes how this functioned in the case of an action point for 
which he was responsible. 

                               
112 Based on empirical material in a work binder with PDS material covering PDS sales and 
production information. The material was received at a PDS training meeting at the NCC head 
office 2004-10-08. 
113 For a description of the modes of embeddedness, see section 6.2.1 
114 100-point action list received at visit to the Finnomo factory 2003-11-26. 
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“Here, we have a point for which I am responsible. It’s about how to find the 
correct material on the building site that is stored in modules for the produc-
tion stages. When we deliver a house, we deliver it in sections. From the be-
ginning, when we packed in the house sections, we also packed in some of 
the things that are part of the general house package. In the first house, the 
boys did the same thing we did in the detached houses. But a detached house 
is one thing and apartments another. The material for the houses was placed 
on the upper and lower floors, which caused problems. The building guys 
know that when they get a house the materials are put in one part or in anoth-
er. We noticed fairly quickly that we put general materials on the upper floor 
where the other boys couldn’t get to them since there were no stairs. This is 
one of the points on the list that is still not addressed” (Permanent organiza-
tion, Finndomo) 

Furthermore, the TE cases suggests that knowledge bound to the end-product 
is comprised of meta-project knowledge and technical knowledge. One of 
the reasons why TE developed a standardized software program is because 
they want to draw the benefit of the recorded recurrence effects stemming 
from the experience of repeated projects of a similar nature115. The empirical 
data from the TE suggests that the distance in terms of knowledge within the 
delivery project in Sweden and PD in Finland can result in a reduction for 
knowledge transferred to the standardized part of the final product. In the 
quote below, a team member describes how PD implements large-scale 
product changes, which have had consequences for a Swedish delivery 
project.   

“There has been a problem with the store modules during the autumn. There 
have been many changes in an effort to adapt the handling system. These 
changes have generated failures in the program. They have been rectified 
during the autumn.” (Project member, TE) 

In the description of this TE case, several large-scale product changes were 
reported in the course of ongoing projects. One respondent described how 
product development activity increased during this recurring project.  

“I am a little unsure as to why the hardware was changed from the very start. 
I suspect that the hardware is steered by a median value for all customers. All 
of the common elements are installed on the hardware. What is specific to the 
customer is adapted and installed later for the customer. All of the functions 
that are good and common to all of our customers we place in our hardware. 
Then we follow-up with the standard product. We upgrade over time. Now it 
was probably the case that there were some major changes in the hardware 
that was to link to the standard product.” (Project member, TE) 

Knowledge in the end-product is difficult to address. Particularly for the 
standardized part of the end-product, i.e. the part of the product that is used 
                               
115 Interview with a TIPS team member in October 2003. 
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again in all of the recurring projects. For the most part, the product is speci-
fied before the recurring project is initiated. Still, knowledge in the standar-
dized part of the end-product includes the ability to change and improve the 
part of the product that is used repeatedly.  

In summary, the product transfers the following knowledge:  
 
• General improvements needed by several customers where the cost of 

product development can be split between several customers 
• Adaptation of the standardized product decided on by the permanent or-

ganization 

Although the empirical material shows that knowledge transfers with the 
product, it is not clear whether this knowledge always transfers to the stan-
dardized portion of the final product. Descriptions show how the standar-
dized part of the end-product is developed on paper. However, it is surpris-
ing that there are no descriptions supporting the idea that these improve-
ments are then correctly implemented. Implementation of product develop-
ment decisions is therefore not included in the above list. This was surprising 
because one would assume that product development in a standardized con-
text would result in all future portions of the standardized product having all 
the developments previously decided upon. Product development could be 
perceived as comprising developments on paper, i.e. changes made to con-
struction drawings or program modules, as well as the ability to implement 
changes in all future portions of the standardized product.   

6.2 A conceptual framework to interpret transfer  

As established in section 6.1, if the transfer process is to be successful, exist-
ing knowledge must be located in order to be transferred to a new setting. 
The starting point of the transfer description, therefore, was to locate existing 
knowledge. Complexity increases because knowledge in a complete transfer 
has to be reused in a recurring project. It is difficult to identify how far in the 
transfer process experiences go. In project-based organizations, team mem-
bers form knowledge. Problems occur when a project ends and the know-
ledge acquired has to be transferred independently of the team member. To 
highlight the complexity of transferring knowledge in a setting where activi-
ties are organized in time-limited entities, the empirical terms used in section 
6.1 are now replaced with the theoretical terms introduced in section 2.5. 
Knowledge that is not currently being used is now perceived as being em-
bedded in an individual team member, the recurring project, the permanent 
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organization, and the standardized part of the end-product. The theoretical 
terms are introduced in this section to expand existing theories by highlight-
ing transfers in a context where activities are organized in standardized tem-
porary organizations that are launched and supervised by a permanent organ-
ization.   

Section 2.5 introduces a conceptual framework that expands the modes of 
embeddedness presented by Ekstedt (1988) and Ekstedt et al. (1999). The 
concept of embeddedness (Granovetter, 1985) is used to describe how stan-
dardized knowledge is stored between recurring projects. However, a trans-
fer was defined as involving internally generated knowledge that is used 
again in yet another recurring project. It is true that knowledge may not be 
used again simply because it is embedded. Embedded knowledge is viewed 
as passive, whereas a transfer of knowledge is viewed as a process that com-
prises one or several activities. To achieve product development, for exam-
ple, experiential knowledge embedded in an individual team member needs 
to transfer to the permanent organization where the necessary decisions can 
be made and where the knowledge can transfer to the standardized end-
product. A transfer of knowledge is often comprised of activities in which 
knowledge transfers between several of the suggested modes of embedded-
ness.  

The empirical material supports the view that knowledge is difficult to trans-
fer and thus it becomes important to emphasize knowledge between periods 
of usage. Still, knowledge is a complex area to study, and many views are 
possible. The following section discusses knowledge between periods of 
utilization, which is referred to as embedded knowledge. The modes of em-
beddedness presented below are specific for a transfer process consisting of 
standardized projects within a project-organized context.  

6.2.1 Embedded knowledge  

Before describing knowledge as embedded, this section begins by discussing 
implications of the simplification that delimit the term “embedded” to ex-
clude tacit knowledge. Although it was claimed in the introductory chapter 
that the thesis only covers knowledge that can be articulated, it is recognized 
that embedded knowledge could be tacit to some extent. A team member, for 
example, can have tacit knowledge connected to a profession. By participat-
ing in several projects, individuals accumulate knowledge over time. In the 
construction cases, for example, individuals are part of a work culture that 
has evolved over a long period. According to Ekstedt and Wirdenius (1995), 
individuals have ‘receiver competence’, which entails their experiences and 
training.  
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Construction workers are professionals in the sense that they carry out criti-
cal activities that have economic value when applied to a problem (Carr-
Saunders & Wilson, 1933). The present study supports the view that the 
knowledge base in the construction cases is homogeneous and generally 
expressed. NCC relies on the expertise of key employees. However, there is 
a division between knowledge formed on- and off-site. The knowledge base 
relies heavy on site-related knowledge. Team members from several TGL 
projects often refer to whether an individual has on-site experience. Usually, 
as individuals gain seniority, they can move away from the building site into 
management positions in the head office. Still, there are individuals in the 
head office that have a university degree but no on-site experience.     

In addition, TE team members deliver a standardized product to the paper 
mill sector. The TIPS team members appear active in a sector that also relies 
heavily on the expertise of key employees. Observations during the SAT 
show that the paper mill relies heavily on experience from paper production. 
Furthermore, TIPS team members explained that it is recognized whether 
team members grew up in a paper mill community. Seeing that StoraEnso 
values experience gained during paper production, they also want to staff 
TIPS projects with individuals from the IT corporation that have this kind of 
experience.   

The conceptual framework introduced in chapter two assumes that know-
ledge is embedded in an individual team member. Through personal expe-
rience, team members gain knowledge of how and when activities are per-
formed. A respondent from the TGL project in Upplands Väsby explained 
that this knowledge serves as a basis for planning the work performed. 
Knowledge is also embedded in the recurring project. Examples are minutes 
from project meetings and local adaptation. Respondents from both TIPS 
and TGL indicate that changes are made to the standardized product con-
cept116. Problems that arise while the projects are running need to be solved 
quickly117. One way is to adjust the standardized product to fit a specific 
context. In addition, standardized methods available to all recurring projects 
are modified as these changes are implemented. Knowledge of cooperation 
within and between teams is also embedded in the recurring project. Know-
ledge embedded in the permanent organization includes rules of how to 
manage standardized projects. Some respondents describe how they use 
checklists, contact lists, and templates118. This knowledge has been arranged 

                               
116 Based on observations from the TGL steering group meeting 040317 at the NCC head 
office and TIPS observations at the Hylte mill during FAT 040119 to 040121 and SAT 
041016 to 041018. 
117 For empirical examples, see section 6.1.2 in chapter 6. 
118 Based on interviews with the project members from TGL Karlstad and the technical 
project manager in the TIPS projects.   



 146 

by the permanent organization and is distributed through organization-
specific information systems. Finally, knowledge is embedded in the stan-
dardized part of the end-product119. This mode comprises product develop-
ment. Figure 11120 displays suggested modes of embeddedness. Each mode is 
illustrated with a circle. The figure is a simplification and the circles are not 
mutually exclusive. Knowledge perceived as adherent to each of the modes 
was empirically motivated in section 6.1 in the beginning of this chapter. 

Figure 11 use the concepts introduced in the conceptual framework in chap-
ter 2 and illustrates the ideal result of a standardized transfer. In opposition 
to the conceptual framework that pulls the four circles apart to illustrate the 
standardized transfer process, the figure below shows how the circles over-
lap and strive towards a core of standardization.     

 
Figure 11. Framework concepts strive towards a standardization core 

In the middle, the circles connect in what I define as the standardization 
core. On the one hand, knowledge is standardized to be reused repeatedly. 
On the other hand, I suggest that standardized knowledge is elusive and tra-
vels in a state in which it is difficult to capture and control. In this spirit, 
complications are introduced by the different circles above that claim joint 
ownership of the knowledge. The parties in these four circles above often 

                               
119 For empirical examples, see section 6.1.4 in chapter 6. 
120 As a reminder, Figure 11 show how the concepts in the framework presented in figure 2 in 
chapter 2 strive towards a standardization core. 
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have opposite objectives and use starkly different approaches to capturing 
and maintaining knowledge.  

Standardized knowledge travel is often lengthy, and I argue that the com-
plete journey comprises the following dichotomies:  
• Individual-organizational 
• Personal-codified 
• Knowledge content-management 
• Standardized product-product adaptation  

In the ideal standardization core, individual knowledge is organizational, 
personalized knowledge is codified, knowledge content is managed, and the 
standardized product is adapted. The standardization core is the ideal that 
every standardization effort strives toward. The circles in figure 11 all claim 
ownership of the knowledge; however, in the standardization core, the 
claims of the permanent organization are extensive. The permanent organi-
zation claims ownership over the knowledge held by a member of temporary 
organization. Through extensive management, the permanent organization 
claims ownership of the knowledge content developed in a temporary organ-
ization. Finally, the standardized part of the product claims ownership over 
product adaptations performed in temporary organizations. Too much adap-
tation, for example, produces a unique product rather than a standardized 
product. Gaining ownership over the relevant knowledge is therefore an 
essential part of all standardization efforts.   

The existing literature usually selects one of the four dichotomies to investi-
gate. This obvious simplification is inadequate because it explores only some 
of the dimensions that knowledge travel inhabits. Recognizing and incorpo-
rating these dichotomies is essential to capturing the details that make up this 
complex process of standardized knowledge transfer. 

The following section will show that with time, knowledge is transferred to 
other modes of embeddedness. Observations at a product development meet-
ing in an NCC case support this view121. Participants from the permanent 
organization described how they are eager to implement simplifications of 
the standardized product concept that could save time and resources. Anoth-
er example from the studied cases is knowledge of the difficulties that arise 
when balancing adaptations in a single recurring project with delivery of a 

                               
121 Based on observations from the TGL steering group meeting 040317 at the NCC head 
office 
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standardized end-product. Participants discussed the subject during a “les-
sons learned” meeting for the TGL concept122.          

6.2.2 Transfer of embedded knowledge  

In addition to the more theoretical discussion of stored knowledge (i.e. em-
bedded knowledge), this section describes the transfer process that makes 
usage possible. The transfer process is described by focusing on activities. 
Activities describe a process in which knowledge often transfers to several 
elements before it is used again in another recurring project. Knowledge is 
not perceived as fixed to a mode of embeddedness. Embedded knowledge is 
perceived as a prerequisite in order for a transfer to be able to take place. A 
description of the transfer process encompasses embedded knowledge in 
order to express what could be transferred.  

The two groups of case studies suggest that knowledge transfer is a time-
consuming journey. As previously indicated, the transfer process is defined 
as the path whereby knowledge formed in a recurring project is used in 
another recurring project. This is described as a process in which knowledge 
formed in project activities transfer to the permanent organization (e.g., only 
then to be transferred to the product) in order to be useful for another project. 
The cases often illustrate a partial transfer path. Participatory observations at 
a lessons learned meeting in one of the NCC cases123 shows efforts made by 
the permanent organization to support the exchange of experiences among 
individuals from completed TGL projects. Observations at the meeting show 
that the participants discussed what they thought would be valuable to future 
TGL entities. During this meeting, individuals’ knowledge was articulated 
and documented124. The meeting was held in an attempt to improve the stan-
dardized part of the end-product125. The brief description above illustrates 
how knowledge transfers to several of the suggested modes of embedded-
ness.  

Knowledge transfers either by remaining embedded or by transferring to 
additional modes of embeddedness. An example of knowledge that transfers 
by remaining embedded in one mode is if an individual team member is used 
again in a new project. The study shows that it is common to transfer indi-

                               
122 Based on observations from the TGL improvement meeting 031209 at the NCC head 
office where team members from TGL Södertälje and Upplands-Bro were present. 
123 Lessons learned meeting held at the NCC head office 2003-12-19. 
124 An individual from the NCC permanent organization documented the discussion. 
125 The notice to attend the meeting included documentation of lessons learned that was put 
together by the Project Leader from the first TGL project in Upplands-Bro.   
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viduals. Parallel and future projects are staffed with the individuals that have 
previous experience from recurring projects.   

The conceptual framework highlights an example of knowledge that needs to 
be activated before being re-used again. This is knowledge embedded in a 
temporary organization. In contrast to empirical descriptions of individuals 
that are used again, there are no descriptions of the documentation from re-
curring projects being re-used again. The conceptual framework shows how 
this knowledge is embedded but never transferred. It has to be activated to 
be used again. It is surprising that documentation from the projects is not re-
used. This knowledge is already articulated and written down. Would this 
knowledge be easy to transfer? The conceptual framework highlights that the 
permanent organization does not want to receive this knowledge or even 
recognize that it exists. It seems difficult to transfer knowledge that is not 
approved and arranged by the permanent organization. The current empirical 
material supports the view that the permanent organization has insufficient 
routines to recognize and gather knowledge formed during the running of the 
projects.    

The conceptual framework shows how knowledge embedded in the perma-
nent organization needs to be transferred to be re-used. One way is to trans-
fer this knowledge to the standardized part of the end-product. Respondents 
in the NCC cases describe how improvements observed at construction sites 
have been made available to the steering committee for the TGL concept. 
The steering committee has access to knowledge that could be used to im-
prove the standardized TGL product. If used, members of the steering com-
mittee described that this knowledge could save time and resources. Still, 
members of the steering committee also described that this knowledge is 
seldom used to develop the product, i.e. it is seldom embedded in the stan-
dardized part of the end-product.  

To gain a fuller understanding of the dynamics of the transfer process, the 
following section focuses on the degree of activity necessary to transfer 
knowledge. The degree of activity was emphasized in the empirical findings 
that described how individuals use knowledge that the permanent organiza-
tion distributes. The discussion elaborates on the relationship between sender 
and receiver competence (Ekstedt & Wirdenius, 1995), which was presented 
in the theory chapter. The two groups of cases in this thesis show a differ-
ence in the degree of activity performed as knowledge transfers to the sug-
gested modes of embeddedness. The degree of activity differs in the mode of 
embeddedness that detaches knowledge, i.e. the sender mode, as well as in 
the mode that attaches knowledge, i.e. the receiver mode. Respondents de-
scribe how the permanent organization is inactive when knowledge is disse-
minated through information systems. Individual team members use routines 
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and templates available in the information system. Although the sending 
mode, i.e. the permanent organization, is inactive, activities take place in the 
receiving mode, i.e. individuals use routines and templates. In addition, res-
pondents described situations in which the sending mode is more active. 
Most often, such situations are distinguished by closeness between activities 
that generated the knowledge and that are used elsewhere within the organi-
zation. Finally, there are situations where the sending mode and the mode to 
receive knowledge are perceived as being equally active.  

The process of transferring standardized knowledge is contingent. Some-
times knowledge can transfer by remaining embedded in one element. 
Another time, knowledge may be required to transfer to all four modes of 
embeddedness in order to be used again. Figure 12 exemplifies how the 
knowledge transfer process could consist of either knowledge that remained 
embedded in a single mode of embeddedness or in several necessary trans-
fers.  

  

 
Figure 12. Transfer of standardized knowledge   

Figure 12 depicts five recurring projects, which are denominated standar-
dized project 1 (S1) through standardized project 5 (S5). The number signi-
fies the entity’s place in time: temporary organization S1 occurs before 
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project S2, and so on. A number of entities are included in the figure in order 
to visualize that knowledge transfer can be a lengthy process. It is suggested 
that the study consider this view because it includes a number of recurring 
projects dispersed over time. Knowledge, for example, is transferred be-
tween projects S1 and S2 by using the same individual in both projects. Us-
ing the framework previously introduced, knowledge is perceived as being 
transferred by moving from the individual that has embedded the required 
knowledge. Additionally, knowledge is also transferred from S1 to S3 and 
all future entities beyond S3 by developing the standardized product. The 
embedding of knowledge to the standardized end-product is referred to as 
product development. An analysis of the empirical material supports the 
view that once knowledge attaches to the standardized part of the end-
product, it is likely to be used in all future entities. Further, the conceptual 
framework shows how a transfer is accomplished by engaging the permanent 
organization in the transfer process. This is a lengthy process that occurs 
between S1 and S5. The respondents’ descriptions suggest how knowledge 
embedded in the permanent organization detaches in order to re-attach to the 
standardized part of the end-product.  

By describing the knowledge transfer process at NCC, a few possible exam-
ples of knowledge transfer emerge. An additional version of the standardized 
product was developed. The new version, called The Good Life version 2, 
was not composed of rentals; rather, it was made up of condominiums that 
are more luxurious126. Larger windows and a roof that only slanted one way 
distinguished the condominiums. Furthermore, NCC’s permanent organiza-
tion developed additional routines as new entities were initiated. An individ-
ual was hired that partly had the task of developing routines, checklists, and 
drawings that were so general that they could be used for all TGL entities127. 
All of this material should then be disseminated through the organization-
specific information system, i.e. the PDS system. However, despite the effort 
made on behalf of the permanent organization at NCC, the study reveals that 
the material made available through the organizational information system 
was seldom used. One project manager used the information system and he 
was therefore included in all of the meetings regarding the development of 
the information system. Focus was on the project manager who used the 
system and not on the project manager who used neither his computer nor 
the system.  

                               
126 Version 2 was observed in Karlstad 2004-12-06. 
127 Based on observations at the Finndomo factory in Hässleholm 2005-03-15. However, 
within the scope of this study, this codification initiative was only performed within the per-
manent organization.   
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The study at TE also provides a few examples of knowledge transfer be-
tween standardized projects. A TE case shows that additional versions of the 
standardized product had been developed128. Furthermore, before this study, 
TE had personnel hired that partly had the task of developing rules, routines, 
and checklists specific for the standardized TIPS entities. However, observa-
tions show that individuals were now more interested in ensuring that the 
projects had followed the rules and routines already made available129.   

Drawing on the examples of transfer in the NCC and TE cases outlined 
above,  it is surprising how little knowledge that can actually be perceived as 
even partially transferred. Even the most obvious transfer possibilities prove 
extremely difficult to re-use in another project.  

6.2.3 Standardized transfer  

It has been established that the transfer of standardized knowledge is often 
complex. My conceptual framework also illustrates why knowledge in a 
standardized context proceeds through the transfer process.  

The conceptual framework also illustrate that a task is fulfilled each time 
there is a knowledge transfer to one of the previously identified modes of 
embeddedness. Figure 2 in chapter 2 illustrates the connection between the 
identified modes. By focusing on the ways in which knowledge transfers, six 
connections can be recognized. In the conceptual framework, these connec-
tions are understood as tasks that are fulfilled during the transfer of standar-
dized knowledge. The first connection involves the transfer between an indi-
vidual and the temporary organization that leverages team members’ person-
al experiences. The second transfer occurs between the temporary organiza-
tion and the permanent organization, which utilizes experiences gained from 
repeatedly delivering a recurring task. The next connection is the knowledge 
that transfers between the permanent organization and the product. This 
transfer develops the standardized portion of the end-product. The fourth 
transfer occurs between the product and the individuals, and places con-
straints on the activities that those individuals perform in the projects. The 
fifth transfer, the management of recurring projects, comprises knowledge 
between individuals and the permanent organization that manages and con-
trols activities performed in the projects. Finally, transfer between the tem-
porary organization and the product, called local adaptation, offers opportun-
ities to adapt the standardized product. Figure 13 is an empirical-based inter-

                               
128 Examples are the upgrade of TIPS in the Hylte project. 
129 Observations at W2E audit at TE’s office in Örnsköldsvik 2004-12-02. 
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pretation that develops Figure 2 in chapter 2 by pointing out tasks that are 
fulfilled when standardized knowledge is transferred.  

 
Figure 13. Tasks fulfilled in the conceptual framework130 

The transfer process between recurring projects, as previously indicated, is a 
complex process in that it includes knowledge in individuals, recurring 
projects, and the permanent organization, as well as the standardized portion 
of the final product. Each of the six tasks fulfilled in a standardized transfer 
is described below. 

Utilize personal experiences 

The case studies show that knowledge transferred between a team member 
and the project covers both technical knowledge of house building and meta-
project knowledge of how the projects should be run. Articulating how a 
team member conducts his or her work can be related to the context of the 
team. This is one way of describing the transfer of knowledge between indi-
viduals and the project. A team member gains knowledge from other mem-
bers of the unit under study by taking on a new way of doing things. The 
empirical material reveals that it can be difficult to illustrate the transfer of 
knowledge between individuals and the  project in a simple manner. Res-
pondents described management of the transfer of knowledge between indi-
viduals and the team as a serious problem131. A possible interpretation is that 
this knowledge is tacit and thus difficult to articulate. 

                               
130 Figure 13 show tasks fulfilled each time knowledge proceeds in the conceptual framework 
presented in figure 2 in chapter 2.  
131 Interview with a newly employed TIPS team member that did not work out of the same 
office as the more experienced technical project manager, February 2004.  
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A discussion with team members during one of my observations of a con-
struction case underlines how a TGL team utilizes an individual’s know-
ledge. Once the ground is prepared, the subcontractor (i.e. Finndomo) deliv-
ers the pre-made house components to the construction site so that they can 
be assembled. The prefabricated modules are covered with plastic and arrive 
at the construction site by truck. In this case, the trucks had already arrived 
by the time the observation started at 6:30 am132. The assembly team was 
made up of individuals with no experience in assembling prefabricated 
house modules. An experienced employee, however, was sent by Finndomo 
to guide the assembly team and help them to expedite their work. While the 
team’s work was being observed one of the truck drivers described the vast 
skill of the experienced project member charged with guiding the assembly; 
the worker had been assembling prefabricated houses since the 1970s. Be-
cause timing is essential, one experienced person is assigned to supervise 
and direct the rest of the assemblers. 

Furthermore, the individual project member’s knowledge can be a problem 
at the project level in the sense that once individuals have performed activi-
ties in a certain way, it can be difficult to change the way they work. In the 
quote below, a project member at NCC Civil Engineering describes how 
model documents used to construct building foundations have changed be-
tween the two units studied, i.e. Prästgårdsvägen and Prästgårdsallén: 

 ”When we started at Prästgårdsvägen, we were given model documents with 
some upgrades. Before we got the chance to start with Allén 
[Prästgårdsallén], they had had time to upgrade the model documents. We 
were given a higher version of the model drawings for Allén. We saw this as 
a big problem because it was the same people working at both places. Ac-
cording to the model drawings, they were going to do Vägen 
[Prästgårdsvägen] in one way and Allén in another. We changed that. When I 
saw this, I ‘phoned NCC Teknik. They had to change it. They had to accept a 
lower version for Allén so that it would be the same as for Vägen. Otherwise, 
it would be impossible to keep things right.” (Project member, NCC) 

This description is interpreted as showing that individuals gained knowledge 
during the time that they worked at TGL Prästgårdsvägen. When the next 
TGL project began at Prästgårdsallén, the standardized product had been 
improved and the same team worked in accordance with the new model doc-
uments. In practice, this proved to be a very complicated task. Because they 
became confused over the new model documents, the participants in the 
Prästgårdsallén project had to go back to the old model documents. 

                               
132 Observation at TGL in Väsby 2003-12-02. 
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The above description reveals how individuals with previous experience are 
sometimes reluctant to accept changes in a recurring project. Still, there is 
another interpretation that the recurring project level also offers individuals 
opportunities to receive the knowledge from other team members. However, 
this study shows that the transfer of knowledge between individuals and the 
recurring project is difficult when team members are geographically sepa-
rated. This problem can be illustrated by the respondents’ descriptions be-
low, demonstrating the connection between an individual project member 
and the team.  

At the beginning of one of the IT cases, the studied projects consisted of a 
small core of members from the TE Forrest in Sweden. Now, the core con-
sisted of the quality inspector, Gunnar, the project leader, Mats, the technical 
project leader, Kenneth, and the developer, Mats A. When the projects 
started, all members were based at the TE office in Kista. The developer 
described how, as a new employee, he valued the opportunity to banter about 
issues with the technical project leader.  

Mats A developed the stock module in TIPS. The stock module was a large 
and important element in the project that was delivered to Hyltebruk. Under 
these circumstances, the technical project leader wanted a Swedish employee 
to take the stock module. This would provide Kenneth with a greater oppor-
tunity to monitor the work. The developer, Mats A, was given responsibility 
for the stock module. The work was complicated in places and therefore 
Mats A needed some help from other members in the project.  

In the quote below, Mats A, describes how he obtained knowledge from 
other members in the TIPS project. He asked the technical project leader 
(Kenneth) from the TE Forrest, or one of the members from StoraEnso in 
Hyltebruk.  

“I received most help from Kenneth. I asked them down there [project mem-
bers from Hyltebruk] because they are experts down there in Hylte.”  (Project 
member, TE) 

The above description nicely illustrates how Mats A obtained knowledge 
from other team members in Sweden. The transfer of knowledge between 
individuals and teams was complicated by the supplementation of the Swe-
dish core members with international members. Certain modules are ex-
ecuted by TE staff from other parts of the world, such as Germany and Fin-
land. The current empirical data shows that a problem arises when trying to 
transfer knowledge between individuals and teams when the team consists of 
members from different parts of the world. The technical project leader, 
Kenneth, describes the situation: 
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”We are spread out. That is because in Sweden we don’t have very many 
units with knowledge of this [TIPS]. We need to get help from other parts of 
the world to manage deliveries. This places demands on the organization. We 
need to get this to work together.” (Project member, TE) 

Observations indicate difficulties with locality when working with em-
ployees from other parts of the world. Mats A explained how he felt some-
what distanced from the personnel at PD based in Finland, German, or in the 
USA133. He had never met or talked to the PD personnel face-to-face. PD 
personnel usually work out of their home office in order to avoid the distur-
bance of being co-located with the customer.  

Figure 14 illustrates transfer between an individual and the temporary organ-
ization that leverages team members’ personal experiences.   

 
Figure 14. Transfer between an individual and a temporary organization 

Utilize task oriented experiences  

The transfer of knowledge between the recurring project and the permanent 
organization covers both the documentation and minutes of meetings, as well 
as feedback from experiences, which mainly takes place at an improvement 
meeting. At this meeting, staff from the permanent organization meets repre-
sentatives from the recurring project134. In the projects, there has been very 
limited transfer of knowledge via the minutes of meetings. On the other 
hand, a respondent135 described how members from the permanent organiza-

                               
133 Based on observations at the Hylte mill During SAT from 041016 until 041018. 
134 Empirical examples are the improvement meetings at NCC, as well as the meeting at the 
Finndomo factory, 2005-03-15.   
135 Based on a discussion with a respondent during an observation at TGL in Södertälje 2003-
10-24. 
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tion control the progression of work in the recurring projects and that this 
mainly occurs when problems arise. 

The case studies show that the transfer of knowledge between the recurring 
project and the permanent organization includes follow-up and improvement 
meetings. At these meetings, members from the permanent organization 
meet representatives from the project to discuss possible improvements. In 
the invitation to a follow-up and improvement meeting for the first TGL 
project, the following was stated: 

“The objective of the meeting is for us to make the most of the experiences 
available from the first projects carried out within NCC and The Good Life. 
On the basis of our collective experiences, we will produce proposals for the 
improvement and change of work that will lead to simplicity in the coming 
projects within NCC.” (Invitation to the follow-up and improvement meeting 
concerning the foundation work for The Good Life) 

In the abstract from the invitation for the improvement meeting for the first 
TGL project in Råby, members from the permanent organization described 
their interest in the knowledge that has been gained by the project.  

Otherwise, there is not much in the empirical material to indicate that the 
knowledge that has been articulated and written down during the meetings 
within the TGL projects is either in demand or is being paid attention to 
within the permanent organization. The empirical data indicate that these 
minutes from the meeting were only used as long as the work in the projects 
was ongoing. 

The empirical data show the opposite for the IT cases. The transfer of know-
ledge between teams and the permanent organization almost exclusively 
consists of documentation generated within the framework of the units stu-
died or discussions concerning the generated documentation. The studied 
projects follow general project methods designed specifically for TE. TE has 
developed specific project methods for IT projects, the methods of which 
methods are available in the W2E information system.  

The documentation generated within the studied projects follows the docu-
ments templates available in W2E. The template documents are adapted for 
each individual TIPS unit. At a so-called audit, the staff from the permanent 
unit checks to see that the necessary documents are generated in a satisfacto-
ry manner.  

At Hylte deliveries, an audit was carried out. Two staff members from TE in 
Finland traveled to Sweden to preside over the meeting. At the meeting, 
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members from the project presented the generated documents. The staff from 
TE in Finland posed a number of questions concerning the presented docu-
mentation. In the following quote, a respondent from Finland describes his 
role as an auditor of one of the projects.   

“The audit was ordered for a business unit that wanted to have some issues 
audited. For example, now we are here to audit some projects and we also 
have one sales case. For example, I ask questions concerning the projects and 
how they have followed the W2E. I have a checklist. This is what I have been 
asking. This is for ISO9000 or W2E. I check if they have followed W2E.” 
(The permanent organization in Finland, TE) 

The above quote depicts how general knowledge of project management is 
transferred from the permanent organization to the project through those that 
must use the general project methods found in W2E. 

A noteworthy discussion took place during an observation in one of the IT 
cases. This observation was made when the store module of the software 
system TIPS was retested and then installed within the environment of the 
customer StoraEnso136. The store module installed in the warehouse was used 
to initiate a start-up. At this time, the project team was divided into two sub-
groups. The first group was located in the warehouse and the second in a 
small office building outside the warehouse (the consultant barracks). The 
group situated in the consultant barracks was made up of project members 
from TE employed to deal with any issues that might arise in the warehouse. 
The Product Development manager in Finland was the manager in charge. 
He had to be brought in from his Finnish office to the Hylte mill. A point of 
interest was his stories of the transfer of knowledge between the Finnish 
product development section and the Hylte core team. The product develop-
ment manager explained that the lack of knowledge regarding how the Hylte 
core team was progressing forced him to travel to Hylte to supervise the 
start-up phase. During the observation, the Hylte project was far behind the 
designated time schedule. A statement from StoraEnso made during the ob-
servation supports this description. An employee of StoraEnso explained that 
pressure was brought to bear on TE. StoraEnso threatened to stop all ongo-
ing IT project negotiations with TE until the Hylte project was completed.  

Figure 15 illustrates when a transfer occurs between temporary organization 
and the permanent organization, which utilizes experiences acquired from 
repeatedly delivering a recurring task.   

 

                               
136 Observation at the Hylte mill 2004-10-16. 
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Figure 15. Transfer between temporary and permanent organization 

Product development 

The transfer of knowledge between the permanent organization and the 
product consists almost exclusively of the documentation or discussions that 
result in concrete proposals for the development of products. It should be 
added that the transfer of knowledge illustrated between the permanent or-
ganization and the standardized portion of the end-product originates in 
knowledge that has largely been formed within the projects.  

The present study was presented at a meeting with NCC’s management. On 
this occasion, they discussed opportunities for product development that they 
themselves had identified. The quote below reflects a short discussion be-
tween respondents in NCC’s permanent organization.  

“Where do we make decisions regarding the product? 

In the product group.  

Has this matter been up before the product group? 

We have changed this in version two.”  

(Discussion between two colleagues in the permanent organization, NCC) 

Based on this brief discussion, it is evident that a product group makes most 
decisions regarding the proposals that will result in the development of the 
TGL concept. At the aforementioned meeting, a number of proposals for 
product development were discussed, which were also identified in the em-
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pirical material137. The above proposal discussed by the meeting participants 
has been dealt with by the product group and resulted in the development of 
the TGL concept. Based on the empirical material, however, the knowledge 
that reaches the product group clearly does not cover all proposals138. This is 
problematic because all decisions on product development are made within 
the product group. 

In the first TGL project, a number of the client’s own members participated 
in the project. On one occasion, these members visited the factory that man-
ufactures the DLL modules. In the quote below, one of these members de-
scribed the actual visit to the factory. The respondent describes how he iden-
tified an adaptation to the standard product that he considered important.  

“It is one of those things. We were in the bathroom and there was a washba-
sin and a washing machine next to it. They go down to their own individual 
drains in the floor. It would be easier if they were put together into the same 
drain. Then there would be no need for holes in the sealing coat in several 
places. Really, there should be as few holes as possible. Otherwise, you can 
end up with damage that is caused by dampness.” (Project member, Client) 

During a visit to the factory, a member from the client’s organization de-
scribes how he saw that the drain from the washing machine and washbasin 
should be in the same hole. He states that the risk of damage because of 
dampness can be reduced by decreasing the number of holes in the sealing 
coat. 

The empirical data indicates that the transfer of knowledge between the per-
manent organization and the product largely involves product development. 
In the IT cases, PD for TIPS is located outside of the Swedish delivery 
project. The unit that runs PD and is based in Finland.   

To develop the reasoning underlying the knowledge that is transferred be-
tween the permanent organization and the product, a description of PD for 
TIPS is provided below.  

“We have a project organization that runs a project and another organization 
that runs product development, or PD, as we call it.   

Is it the one in Finland and Germany? 

… yes, and now also in the USA. If there are to be any changes to the basic 
system, PD has to make them. All changes have to be logged into their sys-

                               
137 Observation at meeting at the NCC head office in 2004-03-17. 
138 For example, the 100-point list received at the visit to the Finndomo Factory in 2003-11-26 
was not addressed. 
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tem and tested, and then the versions must be managed. We then obtain an 
updated version of a TIPS module to be installed. Otherwise, the develop-
ment of, for example, interfaces, reports, and any other additions outside of 
TIPS can be pursued within the framework of the project.” (The permanent 
organization, TE) 

This quote shows that product development is directed by PD in Finland, but 
is also performed in Germany and the USA. This means that when the 
projects push PD for the TIPS product, the task is carried out by someone in 
Finland, Germany, or the USA.  

A more specific description of the knowledge transfer between the perma-
nent organization and the product emerged during my observation of the 
FAT at the Hylte mill139. Discussions during a project meeting indicated that 
an earlier TIPS version had been upgraded by the Hylte project being stu-
died. At the FAT meeting, there was a discussion involving a point that had 
been standard for the older version of TIPS, but had not been included in the 
newer version. According to a team member from StoraEnso, their previous 
work experience with TIPS caused them to take things for granted.  

Based on the observations during the FAT phase, one can assert that the 
project witnessed additional problems140. The function of the store had been 
recently changed by the PD organization in Finland. The TE project mem-
bers were unaware of the exact nature of the changes made. In addition, be-
cause not all the new store features were functioning, completion of the PD 
work was stalled. Store function was somewhat unstable because of the re-
cent alterations. Figure 16 illustrates when a transfer occurs between the 
permanent organization and the product, i.e. PD.  

 
 

                               
139 Observation at the Hylte mill 2004-01-19. 
140 Observation at the Hylte mill, 2004-01-19. 
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Figure 16. Transfer between the permanent organization and the product 

Constraining activities performed  

The transfer of knowledge between the standardized portion of the end-
product and team members can be understood by visualizing how proposals 
designed to improve to the standardized product are transferred to activities 
performed by constraining activities performed by individuals within the 
recurring project. 

Within the framework of the first TGL project in Råby, the client (i.e. Up-
plands-Bro Hus) also has members in the recurring project. In the quote be-
low, one of the client’s team members describes how he provided his views 
on a model design. These views included suggestions for measures that he 
believed could improve the standardized product. 

“There was one place where a toilet roll holder wasn’t positioned right. It was 
a simple thing. It was positioned in such a way that the towels were hanging 
in front of the toilet roll holder. You can’t move it to get at it without needing 
to move the towels. It’s quite a simple thing. It’s practical and wouldn’t cost 
much. It’s just a case of doing it the right way next time. It’s difficult to move 
it while it’s positioned there. Then you would need to drill into a new tile and 
replace the old tile where the holes were. That costs money. Doing that on the 
next house doesn’t involve any costs. This was the kind of thing we saw.” 
(Project member and client) 

In this description, the member explains how he noticed that the toilet roll 
holder was positioned incorrectly during a visit to a workplace. The towel 
rail was positioned immediately above the toilet roll holder, and therefore, if 
a tenant hangs up a towel he or she is unable to see the toilet paper holder.   
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One possible interpretation is that even staff members that normally work on 
unique projects must adapt their way of working when involved in recurring 
projects141. The recurring projects can restrain the activities that are carried 
out. When individuals in the projects are building a standardized product, 
they are not allowed the space for creativity required for a unique project. 

The empirical data shows that the transfer of knowledge between the product 
and members in recurring projects largely includes restrictions on the func-
tions that a standardized product involves compared with a more unique 
product. TIPS is a standardized product, and all client adaptations are outside 
of the standard project. The customer buys a standardized product and must 
pay extra for all specific adaptations that the delivery requires.   

The empirical data indicate tension between the standardized product and the 
manner in which members in the projects perceive how they can satisfy the 
needs of the customer. In the quote below, the technical project leader de-
scribes the work performed on a standardized product. 

 “It is obvious that we can say that it is always better to run a standard ver-
sion. But it is the customer who must make the decision on what they want to 
do. This makes tremendous demands on the internal project leader, as well as 
for the person hired to manage it and resist it, as well as to balance demands 
and requests from end users with demands and requests from the steering 
group.” (Project member, TE) 

Figure 17 portrays when a transfer occurs between the product and the indi-
viduals, and how the transfer constrains the activities those individuals per-
form.  

 
Figure 17. Transfer between the product and team members 

                               
141 Based on observations and a description by a team member from NCC Civil Engineering 
during the improvement meeting held at NCC 2003-12-19.  
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Manage recurring projects 

The transfer of knowledge between members in recurring projects and the 
permanent unit involves individuals who have identified opportunities for 
improvement of the TGL concept. The members of the projects described 
how they realize that recurring projects can lead to an increased opportunity 
to make use of the suggestions for improvements that they have identified. 
However, this type of activity proved to be extremely difficult to carry out.  

NCC Teknik is the section of NCC’s permanent organization responsible for 
the ground plans. A respondent with responsibility for the ground plans for 
all TGL projects was interviewed. In the quote below, the respondent de-
scribes how members from the projects contributed various suggestions for 
improvement. The respondent sees these suggestions as potential develop-
mental opportunities. 

“There have been a few clever things from production and ground projecting. 
I can’t go into any of them in detail, but I have a list here … 

How did you find this out? 

These people realize that the project keeps coming up. Then it becomes a car-
rot for them to suggest something that could be better next time.” (The per-
manent organization, NCC) 

This description serves to point out how an employee from the permanent 
organization obtained knowledge gained by particular individuals in the 
projects. Still, the respondent does not know what to do with the list. One 
interpretation is that knowledge has not really been transferred from the in-
dividual to the correct part of the permanent organization. 
 
Observations from the construction cases show that there are also examples 
of situations in which an individuals’ knowledge is, to some extent, ignored 
by the permanent organization. Project members from the assembly team 
describe employees from the head office as not interested in the work they 
perform142. When an employee from the head office arrives at a TGL con-
struction site, he or she is only there for a few minutes. A project member 
from the assembly team adds that he has never seen an employee from the 
head office enter a building that he or she has been working on at the site143.  

The groups of case studies show that the transfer of knowledge between the 
permanent organization and members in temporary organizations largely 
                               
142 Observations at TGL Karlstad 2004-02-04. 
143 Observations at TGL Duved 2005-01-18. 
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comprises a diffusion of rules and routines though PDS and W2E. TE, for 
example, verifies that these routines are used by holding a W2E audit144.  

Figure 18 illustrates a transfer between individuals and the permanent organ-
ization. The latter manages and controls activities performed in the recurring 
projects.  
 

 
Figure 18. Transfer between individuals and the permanent organization 

Local adaptation  

The transfer of knowledge between the recurring project and the product 
largely consists of local adaptations intended to lead to savings in time and 
resources or enable customer specific solutions on site. This transfer process 
articulates how the standardized product concept is adapted and related to 
local conditions in a specific project. This is one way to describe why and 
how the degree of standardization can decrease during the course of a 
project. It is evident from the previous discussion that decisions regarding 
development of the standard product are made in the product group. Howev-
er, if the client so chooses, it is possible to make changes or fine-tune the 
standard product within individual projects.  
 
At the beginning of an IT case, observations were made during the FAT at 
the Hylte mill145. The team was staffed with members from TE and the Hylte 
mill, including superusers from different functions at the mill. Team mem-
bers from Hylte had put together a list of functions to test146. The system was 

                               
144 Observations at W2E audit 2004-12-02. 
145 Based on observations during FAT at the Hylte mill from 04-01-19 to04-01-21. 
146 Test list document received from 040119. 
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tested at the customer’s facility and the team divided into two test groups. 
One group tested the store function. It proved difficult for this team to decide 
which features were actually working. While testing a superuser from the 
warehouse, Gunilla argued that she required adaptations to use the system in 
her daily work. The technical project manager from TE, Kenneth, explained 
that he would try to ignore requests for adaptations from the superusers. 
Specifications of how to handle adaptations made to the standardized TIPS 
product is addressed in the Hylte project definition quoted below. 

“All changes suggested to modules, adaptations, and interfaces developed 
during the project must be reported in writing to the project. The project 
managers can decide on decisions regarding changes that do not affect the 
project’s time schedule or budget. Adaptations that do affect the budget or 
extends the project time schedule must be decided on by the steering group.” 
(Hylte project definition, 2003-09-04)  

 
The observation in conjunction with the above quote indicates a need to 
adapt the standardized product to local conditions and suggests a tension 
between the standardized product delivered and the local adaptations re-
quired by the customer team members. 
 
There are also examples of local adaptation in the construction cases. All 
observations at TGL construction sites showed adaptation to local condi-
tions147. In the Södertälje project, for example, a special radon barrier cloth 
was used to shield the house from radon148. The cloth was laid on the gravel, 
attached to the foundation walls around the support posts, and sealed to 
create a near air proof barrier. Team members explained that the procedure 
was both time consuming and somewhat difficult.  

The case studies show that the transfer of knowledge between teams and 
products largely included local adaptations that were project specific. Figure 
19 illustrates a transfer between the temporary organization and the product. 
This transfer offers opportunities to adapt the standardized product.  
 

                               
147 Observations at TGL Äpplet 2003-10-24, Råtorp 2004-02-04, Prästgårdsvägen 2003-12-
02, Prästgårdsallén 2003-12-02, Hamre 2005-01-17 to 2005-01-19, Jägartorpet 2004-12-06, 
Hästhagen 2004-02-07 and 2005-03-02, and Mariekälla 2005-02-09. 
148 Based on observations at a TGL construction site in Södertälje 2005-02-09. 
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Figure 19. Transfer between the temporary organization and the product 

Recapitulate standardized transfer   

Recapitulating standardized transfer, the conceptual framework emphasizes 
how crucial individuals are in a knowledge transfer. Activities aimed at be-
coming more independent of individual team members only result in partial 
transfers. Even though knowledge is standardized and transferred to other 
modes, individual team members still hold the key to re-use knowledge in 
recurring projects. In the end, the corporations in focus in this thesis only 
managed to move key individuals that acquired the relevant knowledge. It is 
complicated to introduce non-individual elements into the transfer process. 
Again, this requires a team member identifying non-individual knowledge, 
i.e. knowledge that is not located in any single individual.  

Although most attempts fail, the corporations still put a lot of time and effort 
into managing knowledge to become more independent of individual em-
ployees. The conceptual framework is, therefore, designed to locate and 
explain why knowledge is in an arrested state.  
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7 Analyzing transfer in the construction and 
IT sectors 

Although internally generated knowledge is formed by individuals, it some-
times needs to be transferred independently of these individuals. This chap-
ter addresses the difficulties PBOs face when transferring knowledge gained 
on a recurring project to other recurring projects. It is a challenge for the 
permanent organization to acknowledge and review activities performed in 
recurring projects. If a rather weak permanent organization has acknowl-
edged and reviewed activities performed in recurring projects, there is still 
the problem of articulating and arranging this knowledge into general rules 
and routines that can be used to manage other projects. Finally, it is difficult 
to disseminate these rules and routines to independent and strong recurring 
projects that would rather follow “business as usual”. It is hard for the per-
manent organization to recognize that efforts made to manage recurring 
projects may be ignored to some extent. It can be easier to disregard the ac-
tual work performed in the recurring projects.   

I assume that knowledge is formed as activities are performed. In temporary 
organizations, team members perform the activities, activities that are per-
ceived as the base for knowledge formation. However, the activities that 
individual members perform are part of a larger organizational context. The 
organization could use an individual’s knowledge again elsewhere within the 
organizational context. Such knowledge transfer could prevent the same 
mistakes from being repeated. Nevertheless, the individual’s knowledge is 
difficult to transfer because of its complicated nature. Individuals have what 
tacit knowledge (Polanyi, 1967). He proposes that individuals know more 
than they can express. It is difficult to transfer knowledge that an individual 
cannot express. A possible way to transfer tacit knowledge is to use the same 
individual again. In addition, knowledge transfers independent of the indi-
vidual who has acquired it. A conceptual framework is presented that en-
compasses modes of embeddedness specific to PBOs. This framework was 
introduced in chapter 2.    

Furthermore, when addressing how knowledge can be used to improve activ-
ities performed elsewhere within the organizational context, the literature 
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addresses the importance of being able to use transferred knowledge (Pfef-
fer, Sutton, 1999). There is a difference between an individual’s knowledge 
and other team members, in other projects, being able to utilize that know-
ledge. However, the literature does not assume that unused knowledge is 
worthless. Knowledge perceived as useless today may be needed tomorrow 
(Tsoukas & Vladimirou, 2001). Organizations do not need to start over every 
time an activity is performed.  

The literature review presented in the introductory chapter shows that re-
searchers address difficulties with knowledge transfer in all types of organi-
zation (Ayas, 1996; Cooper, Lyneis, & Bryant, 2002; Damm & Schindler, 
2002). Moreover, the discussion of knowledge transfer connects to the 
broader discussion that addresses knowledge formation in the organizational 
context. Because it can influence the organizational development, research-
ers hold that it is important to discuss how organizations form internally 
generated knowledge (Ruggles, 1998; Davenport & Prusak, 2000; Lubit, 
2001). Furthermore, organizational development may require knowledge 
renewal.  

Knowledge transfer is difficult in bureaucratic organizations, but is perhaps 
even a bigger problem in PBOs. Research (Antoni, 2003) shows that know-
ledge remains individual unless the permanent organization can enable a 
wider use. Relating Antoni’s (Ibid) results to the problems addressed here, 
we see that the complexity increases. Through standardization, the perma-
nent organization increase activities aimed at controlling temporary entities. 
Standardization becomes a serious problem when rules and routines may 
have only limited influence on activities performed in temporary entities.   

Compared with bureaucratic organizations, PBOs exhibit characteristics that 
could generate additional difficulties in the knowledge transfer process 
(Björkegren, 1999; Anheim, 2001; Antoni, 2003). Problems arise as the core 
activity is performed in time-limited entities. These entities are disconnected 
from the mother organization and reconnected after the task is performed 
(Lundin & Söderholm, 1995). A great deal of knowledge generated internal-
ly is formed in the time-limited entities. Naturally, knowledge is developed 
as activities are performed. Empirically based arguments presented in the 
literature support the view that PBOs fail to re-use knowledge (Björkegren, 
1999; Lim & Mohammed, 2000; Anheim, 2001; Prencipe & Tell, 2001; 
Fernie, Green, Weller & Newcomb, 2003; Antoni 2003). It may be more 
difficult to transfer knowledge in organizations that detach activities from 
the mother organization that is later to be performed in time-limited entities. 
PBOs consist of temporary organizations that are only loosely coupled by a 
permanent organization. Knowledge may be lost when the temporary organ-
ization ends.  
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If a PBO is not able to transfer internally generated knowledge, the same 
problems can recur repeatedly (Lim & Mohammed, 2000). It is a challenge 
for these types of organization to be fully aware of all the knowledge that 
resides within its domain. When knowledge formation history is addressed, a 
PBO without transfer abilities launch unhistorical temporary entities. With-
out access to the existing knowledge, each temporary organization is forced 
to start from scratch.  

Acknowledging that knowledge transfer may be even more complicated to 
achieve in PBOs, a setting was chosen where the organizations may be moti-
vated to transfer knowledge. This thesis focuses on the idea that recurring 
temporary organizations exhibit a high degree of standardization. It was 
proposed in the introductory chapter that the similarities between entities 
could facilitate knowledge transfer. Furthermore, transfer may be easier to 
detect in recurring projects, where similar activities are performed on a regu-
lar basis (Ekstedt el al, 1999). Finally, it may be easier to trace problems in 
standardized entities if the organizations review these recurring projects in 
order to transfer knowledge of possible solutions.  

In the following, the two research questions presented in the introductory 
chapter are addressed. Section 7.1 discusses how standardized knowledge is 
transferred to recurring projects within PBOs and later used. The section 
presents two types of transfer: direct and indirect. After discussing how 
knowledge formed is transferred, the second question in section 7.2 ad-
dresses what role the individual, the temporary organization, and the perma-
nent organization has in the process of transferring standardized knowledge.  

7.1 Research question 1 – Transfer between 
temporary organizations 

In the following section of the analysis, an attempt is made to answer the 
first research question.  

 
• How is standardized knowledge transferred and used in recurring tempo-

rary organizations149? 

                               
149 I only discuss temporary organizations in which standardized activities recur. 
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7.1.1 Two types of standardized transfer 

The studied cases show that if and when knowledge is transferred, it takes 
considerable time. To understand the transfer process, I suggest that existing 
frameworks need to be extended. As was already indicated in the previous 
chapter, knowledge transfer between projects is explored by using an ex-
tended model of the modes of embeddedness presented by Ekstedt (1988) 
and Ekstedt et al. (1999). In the conceptual framework, the concept of em-
beddedness is supplemented with ways that knowledge is transferred be-
tween the suggested modes. The concept of knowledge embeddedness intro-
duces non-individual elements into the understanding of knowledge transfer. 
In addition, the conceptual framework highlights the intra-firm transfer as an 
unfolding process. Knowledge transfers between individual and non-
individual elements. For example, knowledge can transfer to an individual 
team member or to the product delivered within the project.   

The conceptual framework proposed further the understanding of knowledge 
that is in the process of being transferred. In an attempt to analyze the trans-
fer process two types of knowledge transfer are introduced. The transfer is 
viewed as either direct or indirect. A direct transfer focuses on individual 
members in temporary organizations150. Knowledge is transferred directly 
between temporary organizations by using the same individual again. The 
empirical results show difficulties when knowledge becomes embedded in a 
project member151. It is then essential that member is involved in the next 
recurring project. However, this is a problem because project members work 
in a limited geographical area or only with certain customers. A direct trans-
fer is similar to what Dixon (2000) calls a serial transfer on the team level. In 
a serial transfer, the task is repeated in a different context. The direct transfer 
complements the serial transfer as it focus on an individual that repeats the 
task in a different context. Results indicate that knowledge that transfers 
directly between projects is seldom reviewed; thus, it never reaches the per-
manent organization. Translated into Szulanski’s (1996) concepts, know-
ledge cannot stick to the permanent organization as it never reaches the per-
manent organization. Team members that repeat the same task in another 
context are not asked to review the knowledge they have gained. Although 
there are empirical examples of an exception from a construction case that 

                               
150 Most page references in this chapter refer to empirical discussions in chapters 4-6. These 
page references are used to support general arguments and to assist the reader in finding the 
corresponding discussion in the case descriptions. As a reminder, a direct transfer is referred 
to as knowledge embedded in an individual. Empirical examples are given in section 6.1.1 in 
chapter 6. 
151 This empirical discussion was introduced in section 6.1.1 in chapter 6.   
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arranged a lesson learned meeting for TGL152, a direct transfer requires mi-
nimal efforts on behalf of the permanent organization. Still, the permanent 
organization misses out on knowledge formed in temporary organizations. 
The direct transfer delimits a transfer to the case where knowledge is re-used 
by specific project members. This type of transfer is contrasted by Ekstedt et 
al. (1999) who claim that it is essential for PBOs to have access to relevant 
knowledge developed during the course of temporary organizations.  

An indirect transfer focuses on the permanent organization. This type of 
transfer encompasses the articulation of rules and routines carried out in 
temporary entities. It is suggested that an indirect transfer is more compli-
cated than a direct transfer as it comprises several steps. First, knowledge 
needs to be articulated and transferred from a temporary to a permanent or-
ganization. A study by Lindfors (2003) describes how a construction corpo-
ration gathered knowledge from unique projects. This knowledge was ar-
ranged into rules and routines that were made available in an information 
system called PDS. Still, the codified knowledge needed to be accessible and 
re-used in temporary organizations. The two types of transfer are presented 
in Figure 20.  
 

 
Figure 20. Knowledge transfer in PBOs  

Both NCC and TE show the difficulties of transferring internally generated 
knowledge. Although the projects recur, it is difficult to achieve knowledge 
transfer. The organizations present what could be defined as a good start, but 
many initiatives never result in an actual transfer. It is proposed that it is 
valuable to further the understanding of how studied organizations can redis-

                               
152 This empirical discussion was introduced in section 6.2.2 and 6.2.3 and under the heading 
Utilize task-oriented experiences in chapter 6. 
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cover knowledge in the process of being transferred in order to finalize on-
going transfers. A direct transfer shows how a transfer is finalized when an 
experienced team member staffs another recurring project. The team mem-
ber reuses knowledge gained from previously performing similar activities. 
The construction cases show that tacit knowledge transfer occurs directly by 
using what Hansen, Nohria, and Tierney (1999) call the personalization ap-
proach. Experienced team members are reassigned to deliver yet another 
TGL project153. A direct transfer is easier to finalize than an indirect transfer.  
Still, in the IT cases even this type of transfer is complicated to achieve. The 
TIPS product is more abstract and the activities performed in TIPS projects 
show a smaller degree of repetitiveness. The standardized computer system 
needs to be adjusted to fit the customers’ paper mill production. Results in-
dicate that it is difficult to finalize an indirect transfer. The transfer process 
includes team members as well the codification and dissemination of know-
ledge.  

7.1.1.1 Direct transfer  

The cases indicate that a common way to transfer knowledge between recur-
ring projects is to reuse individuals. This is defined as a direct transfer. An 
individual who has been part of a recurring project is moved to another re-
curring project within the same product concept154. This type of transfer is 
what Liebowitz (2005) calls a personalization approach. A direct transfer 
presents the possibility to transfer unarticulated knowledge. By moving the 
individual who gained the knowledge, it is possible to use that knowledge 
again without having to articulate it. Individuals are physically moved to join 
a new or partly new team.  

It is important to move individuals that have valuable knowledge. The analy-
sis of the construction cases shows how project managers from different 
units155 have embedded somewhat different knowledge. The project manager 
from Housing has experience from developing residential projects and he is 
active from start to finish of a project. The project manager from Construc-
tion is used to taking care of practicalities on site but is somewhat unfamiliar 
with the comprehensive approach of TGL. Both project managers delivered 
two TGL entities. Still, the project manager from Housing had what a res-
pondent from the permanent organization described as more valuable know-
ledge. He grasped the comprehensive approach. Results indicate that the 
knowledge these two project managers gained was reviewed to a limited 
                               
153 This empirical discussion was introduced in section 4.6 in chapter 4 and section 6.1.2 in 
chapter 6. 
154 As a reminder, figure 13 in chapter 6 describes the utilization of personal experiences as a 
task fulfilled when transferring standardized knowledge.    
155 This is empirically discussed in section 6.1.1 in chapter 6. 
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extent. Even though the project managers had somewhat different know-
ledge, both types of knowledge were valuable enough to use a second time. 
The framework shows how knowledge transfers directly between projects. 
However, as team members move to a new setting, the knowledge formed 
reshapes to fit that setting. A direct transfer is illustrated in Figure 21. The 
figure depicts how an individual who has been working in a recurring tem-
porary organization is moved to a future temporary organization.  
 

 
Figure 21. Direct transfer  

In this simplified view, it is suggested that the permanent organization does 
not perform any other activity other than deciding to move an individual. 
This can become difficult because the knowledge is embedded in a single 
individual. Translated into Szulanski’s (1996) concept of internal stickiness, 
knowledge sticks to the source, i.e. the individual. Knowledge can only be 
transferred by moving the right individual, i.e. the individual with the know-
ledge that is needed. Both NCC and TE have realized that they cannot only 
rely entirely on direct transfers because it becomes problematic to generalize 
what employees know on a wider scale. A direct transfer can result in a 
transfer in which an individual’s knowledge circulates to other team mem-
bers. Staffing projects with experienced team members, however, makes it 
difficult to use an individual’s knowledge elsewhere within the organization. 
Direct transfers are difficult in the long run because the permanent organiza-
tion does not gain access to knowledge formed in the recurring projects.    

The most common transfer in both the IT and construction cases is that of 
moving individuals between temporary organizations. This is natural in the 
IT cases because TE Forest in Sweden consists of a limited number of em-
ployees156. There are a limited number of individuals to choose from when 
staffing the TIPS projects. As a consequence, both TIPS projects are staffed 
with similar team members. It is even more difficult to transfer individuals in 
the construction cases. Team members in the construction cases are part of 
teams that have been working together for a long time. These teams only 

                               
156 This empirical based discussion was introduced in section 5.6 in chapter 5.  
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work in a limited geographical area. When discussing knowledge formation 
in PBOs, it may be important to consider how an individual’s knowledge 
relates to team and organizational knowledge (for a similar discussion, see 
Ekstedt, 1998; Ekstedt el al., 1999). In the construction cases, teams are lo-
cally anchored and cover a specific geographical area157. If a team were to 
work outside their geographical area, they would impose on another team. 
Empirical findings show that it is also difficult to transfer a single individual 
between geographical areas, even for a single day. However, the subcontrac-
tor Finndomo has managed to transfer two or three individuals between the 
assembly teams. This could be achieved because the subcontractor hires 
small firms to perform the work. These firms travel all over Sweden and are 
not tied to a limited geographical area.  

The empirical material supports the idea that if a project is strategically im-
portant to the permanent organization, the tendency to articulate knowledge 
diminishes158. Team members focus more on delivering the task and less on 
knowledge-articulating activities. This observation is in line with Prencipe 
and Tell (2001) who showed that PBOs focus more on outcomes than on the 
process of knowledge codification, mainly because there is no time to per-
form any transfer activities. A direct transfer does not require any time for 
transfer activities during ongoing projects. This fact is noticeable in the 
Hylte case. The Hylte project had a high priority within the IT organization. 
The task was to implement the standardized TIPS product at an important 
customer. In addition, the original business dealings with the customer in-
cluded more than the implementation of TIPS in the two projects investi-
gated in this thesis. TE was aiming to implement TIPS at all Stora Enso’s 
Mills. When it became clear that the Hylte project could not hold the time 
schedule, the customer put pressure on TE. The customer argued that the 
project had to be done well. If this were not the case, the customer would 
choose not to implement TIPS at the other Mills. The permanent organiza-
tion realized that the Hylte project needed additional resources and therefore 
additional individuals joined the team. However, the project was still behind 
schedule. Results suggest that the heavy work load affected the ability to 
articulate knowledge. Team members could not engage in transfer promoting 
activities because they had to focus on delivering what had been agreed 
upon.  

Furthermore, empirical support was found in the respondents’ descriptions 
of the previous TIPS implementation at the Hylte mill for the idea that team 
members’ capacity to articulate knowledge diminishes under time pressure. 
This project was carried out eight years ago. The project could not keep the 

                               
157 This empirical based discussion was introduced in section 4.5 and 4.6 in chapter 4. 
158 This empirical based discussion was introduced in section 5.6 in chapter 5. 
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time schedule that time either. There was hardly any documentation from the 
implementation. The only way to transfer knowledge gained was to use the 
same team members again. Three individuals in the current TIPS project 
were part of the team that implemented the previous TIPS version at the 
Hylte mill.  

The study indicates that there are a number of problems associated with 
transferring knowledge embedded in individuals. The source becomes im-
portant. There are a number of conditions that determine the source’s ability 
to conduct a transfer, as observed by Foss and Pedersen (2002). The empiri-
cal material shows that individuals who have acquired the knowledge needed 
could be unavailable because they are either a part of other teams or they 
have left the organization. In addition, individuals who have previously 
worked in unique entities have embedded knowledge that is not needed in 
recurring projects. Although Ahrne and Brunsson (2004) argue that man-
agement is becoming increasingly important through internally generated 
rules, there is still a difference between knowing how activities should be 
done and acting accordingly (Pfeffer & Sutton, 1999). Recurring projects 
only require individuals to perform a limited number of activities. The stan-
dardized product concept sets boundaries for how individuals should per-
form their activities. However, individuals who work in unique entities are 
used to solving problems by making adaptations in the sense that they can 
usually be more innovative and change the original product when needed.   

7.1.1.2 Indirect transfer  

The findings from the present study suggest that it is possible to transfer 
knowledge between temporary organizations without staffing projects with 
the same individual159. Such a transfer is referred to as indirect. This type of 
transfer is similar to what Liebowitz (2005) calls a codification approach160. 
In opposition to a direct transfer between two projects, an indirect transfer 
moves knowledge generated in a temporary organization through the perma-
nent organization in order to reach another temporary organization. An indi-
rect transfer has limitations because it can only include knowledge from 
temporary organizations that individuals are able to articulate. Complexity 
increases as articulated knowledge is perceived to be independent of the 
individual who acquired it.  

                               
159 Figure 13 in chapter 6 illustrates a direct transfer where an individual’s experiences are 
reused.  
160 For a further discussion of the personalization and codification strategy, see Hansen, No-
hria, and Tierney (1999).   
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An indirect transfer is illustrated in Figure 22. The transfer is divided into 
two parts. These parts are sketched below and are addressed further in com-
ing sections. The first part consists of knowledge flowing from a temporary 
organization to the permanent organization. As was already discussed, 
knowledge is formed where activities are performed, i.e. in temporary organ-
izations. This is in line with Ekstedt’s (1991) view that PBOs form know-
ledge in projects. NCC and TE become more independent of individuals by 
gathering the knowledge they have acquired. This is achieved by reviewing 
work performed. The second part of the indirect transfer encompasses a flow 
from the permanent organization to another temporary organization. NCC 
and TE arrange gathered knowledge into standardized methods. Standar-
dized knowledge is then disseminated to future TGL and TIPS projects.  

 
Figure 22. Indirect transfer  

An indirect transfer focuses on the permanent organization and calls atten-
tion to a transfer independent of individuals. According to Antoni (2003), 
experiences remain in the memory system of the individual unless the per-
manent organization has means to enable a wider use. I agree with this view 
because the framework shows why permanent organizations strive to be-
come independent from individuals by storing knowledge that they have 
acquired. Both TE and NCC cases show how the permanent organization has 
reviewed work performed in temporary organizations. Attempts have been 
made to put rules and routines in writing. Rules are then used to guide and 
control activities in projects. NCC, for example, has routines available on the 
intranet system, PDS while TE has organization-specific routines available 
on W2E intranet system161.   

The indirect transfer process shows how knowledge transfers to several 
modes of embeddedness to be used again in another context. An empirical 
example from a follow-up meeting at NCC shows how individuals’ know-
ledge is reviewed and documented162. The invitation to the follow-up meet-
ing stated that the aim was to produce a proposal for work improvement in 
                               
161 This discussion was introduced in section 6.1.3 in chapter 6.  
162 This is empirically discussed under the heading Utilize task oriented experiences in section 
6.2.3 in chapter 6.   
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TGL projects. The invitation also stated that a proposal for improvement will 
simplify the work performed in future projects. The aim of the meeting was 
to review a project and arrange the knowledge into business methods specif-
ic for TGL. However, the study shows that it is still difficult to reuse this 
knowledge. The analytical framework explains how. During the meeting, 
individual knowledge was transferred to the permanent organization (trans-
fer I, II in Figure 23). The permanent organization documented knowledge 
articulated by team members. Still, the transfer process remained incom-
plete. The framework also explains that to constitute a complete transfer 
process, the knowledge had to be used again in another recurring project 
(transfer I – V in Figure 23). The framework also explains why the perma-
nent organization was largely unable to transfer knowledge from the follow-
up meeting. Discussions were held at a PD meeting for TGL, but it was dif-
ficult to make changes to the product that generated costs (transfer III in 
Figure 23). Furthermore, the permanent organization was only partly able to 
transfer knowledge by creating standardized methods (transfer V in Figure 
23). The standardized methods at NCC were diffused in the organization’s 
PDS. A few project managers use PDS, but most project members at the 
construction site lack access to a computer. The incomplete transfer process 
is described in Figure 23. First, knowledge is transferred from individuals to 
the temporary organization and then from the temporary organization to the 
permanent organization. The transfer process, however, still remains incom-
plete because knowledge did not transfer from the permanent organization to 
the product or to other individuals in new projects. The part of the transfer 
process that is finalized is illustrated by filled arrows. The parts of the trans-
fer process that are incomplete are illustrated by broken arrows. 
 

 
Figure 23. Incomplete transfer process at NCC 
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Translated into the concepts used by Ekstedt el al. (1999), two perspectives 
need to be addressed to gain a fuller understanding of the indirect transfer. 
The first is to view embedded knowledge as a stock linked to the organiza-
tion. The second is to understand the flow in which knowledge is processed. 
My view is that knowledge is processed in a flow comprising several modes. 
For example, individuals’ knowledge is reviewed and articulated when trans-
ferring to the permanent organization and the permanent organization gene-
rates rules and routines.  

As indicated in the theoretical chapter, researchers such as Pfeffer and Sut-
ton (1999), acknowledge the importance of using stored knowledge in activi-
ties performed. I view knowledge as a stock by introducing modes of em-
beddedness specific for recurring projects. Embedded knowledge is regarded 
as stored163. Knowledge is embedded in an individual team member. Empiri-
cal examples are the superusers in the TE cases164. The team consists of key 
employees from different functions at the Hylte mill that are made part of the 
team to assure that the mill receives a software system that works165. I also 
regard knowledge as embedded in the temporary organization itself. An em-
pirical example from the study is when Finndomo, NCC’s subcontractor, 
created an assembly team that traveled around Sweden and only assembled 
the TGL concept166. In Figure 24, the framework shows how the permanent 
organization gathers knowledge of individuals’ experiences (transfer V in 
Figure 24) and use that knowledge to staff other projects with experienced 
team members (transfer II in Figure 24).  

 
Figure 24. Complete transfer process at NCC 

                               
163 A theoretical description of the modes of embeddedness is presented in chapter 2. 
164 This empirical discussion was introduced in section 5.6 in chapter 5 
165 This empirical discussion was introduced in section 5.6 in chapter 5. 
166 This empirical discussion was introduced in section 6.1.2 in chapter 6. 
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Knowledge needs to attach several times to be used again. The flow focuses 
on how knowledge is generated, disseminated, used, and phased out (Ekstedt 
el al., 1999).  

Temporary to permanent organization  

The first part of the indirect transfer provides the content that is transferred. 
If one were to take away the content, there would be nothing to transfer. The 
content is knowledge from projects. The literature distinguishes between 
different types of knowledge. The literature defines knowledge related to the 
product and the process as operational (Björkegren, 1999). According to 
Laestadius (1998) and Grammig (2002), technical knowledge includes expe-
riences about technical matters not related to a specific product or a process. 
Rolf (1995) defines practical knowledge as the ability to perform good ac-
tions. Based on Laestadius (1998) and Grammig (2002), in chapters 4 and 5 I 
describe standardized technical knowledge about the task performed in TGL 
and TIPS projects167. An example is an observation at a construction site. A 
team member from NCC Civil Engineering described the TGL foundation 
drawings as difficult to read. In contrast to project specific measures, the 
drawings gave standardized measures that fit all projects. The correct meas-
ures had to be calculated from the standardized measures given on the foun-
dation drawing, but this proved difficult because ground workers on the site 
did not carry calculators with them, especially not in the winter time168.  

The first part of the indirect transfer is given in Figure 25. Figure 25 shows a 
transfer from a temporary organization to a permanent organization. Individ-
uals’ articulate technical knowledge of the task performed in the recurring 
projects.     
 

 
Figure 25. First part of the indirect transfer  

All cases support the view that knowledge forms in projects. An empirical 
example was found in an IT case. A developer from TE describes how he 

                               
167 See section 4.5 in chapter 4 and section 5.5 in chapter 5. 
168 This empirical discussion was introduced in section 4.5 in chapter 4. 
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gained knowledge from the rest of the team. The technical project manager 
is especially important to him, but he also mentioned the customer’s project 
members169. The importance of acknowledging that knowledge is formed in 
the activities performed was discussed in the introductory chapter. Ekstedt 
(1991) posits that because PBOs perform activities in projects, this is where 
knowledge is formed. Seeing that this is where knowledge is formed, my 
view is that TGL and TIPS projects are the base for knowledge to be trans-
ferred. As was already indicated in the introduction, effective knowledge 
renewal is dependent on access to internally generated knowledge.   

It is difficult for NCC and TE to keep track of activities performed in the 
projects. It is even more difficult in the IT cases than in the construction 
cases. A respondent from the customer StoraEnso explained that it was diffi-
cult for PD in Finland to gain knowledge about the work performed within 
the Hylte project in Sweden. As a consequence, the PD did not realize how 
far behind schedule the Hylte project was170. In Figure 26, the framework 
illustrates why the above described transfer remains incomplete. The filled 
arrow shows how knowledge is transferred from individual team members to 
the temporary organization. This part of the transfer process is finalized. 
Pointed arrows, however, show an incomplete transfer process or the parts of 
the transfer process that remain. The parts that remain are when PD receives 
knowledge from the temporary organization (II, III in Figure 26) and that, if 
a decision is made to develop the product, team members make use of the 
updated product (IV in Figure 26).    

 
Figure 26. Incomplete transfer process at TE 

                               
169 This empirical discussion was introduced in chapter 6, section 6.2.3 under the heading 
Utilize personal experiences.  
170 This empirical discussion was introduced in section 5.6 in chapter 5. 
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Because NCC and TE experience difficulties with monitoring the activities 
performed in TGL and TIPS projects, they loose the possibility to use know-
ledge that individuals gathered while working in the projects. According to 
Szulanski (2003), organizations experience initiation stickiness, which refers 
to the difficulty of recognizing opportunities to transfer knowledge and act 
upon them. Using this concept, the empirical evidence presented here sup-
ports what I defined as recurring project stickiness. NCC and TE sometimes 
have difficulty in recognizing opportunities to transfer knowledge formed in 
recurring projects. This was especially apparent in the IT cases. Initially, 
hardly anybody in TE’s permanent organization knew what was going on in 
the Hylte project. It is difficult to use knowledge from the Hylte project 
again if the project is not reviewed.  

In opposition to the IT cases, activities performed in the construction cases 
generate concrete results. A comparison of the TE and NCC cases supports 
the idea that it is easier to recognize opportunities to transfer knowledge and 
act upon them if the project task generates concrete results. Results pre-
sented here indicate that it is easier to transfer knowledge indirectly in the 
construction cases. The permanent organization is more active. It is fairly 
easy to decide which parts of the task have been achieved at a TGL construc-
tion site. An example is the on-site observations regarding the arrival of the 
prefabricated house modules. Off-site manufactured modules are transported 
to the site and arrive complete with bathroom and kitchen171. When a few 
modules arrived without the radiators installed, it immediately became ap-
parent to the project members on-site. Recurring projects that generate con-
crete results produce transparency immediately recognizing the level of 
standardization.  

Permanent to temporary organization  

The second part of the indirect transfer is the condensation, arrangement, and 
dissemination of gathered knowledge. This part involves the permanent or-
ganization exercising control over project knowledge. Gathered knowledge 
is worked into general rules and work processes aimed at controlling activi-
ties performed in TGL and TIPS projects. An empirical example from the IT 
cases is the decision points for steering groups made available on the W2E 
intranet172. One decision point states that the steering committee is responsi-
ble for making sure that results are delivered to the customer according to 
agreed specifications.  

                               
171 This empirical discussion was introduced in section 4.6 in chapter 4. 
172 The decision points are shown in Table 22 in chapter 6.  
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The empirical material shows that both NCC and TE use work processes 
available on intranet173. These processes have originated from best practices. 
According to Davenport (1993), work processes provide a structure for the 
performed activities. A standardized structure for activities performed in 
TGL and TIPS projects is especially present in this study. The empirical 
material indicates that the standardized product concepts present NCC and 
TE with additional possibilities to perform condensing and arranging activi-
ties of internally generated knowledge. According to Ahrne and Brunsson 
(2004), organizations experience increasing difficulties to organize individu-
als’ interactions with norms and culture. In addition, using Harrington’s 
(1991) definition of a process on standardization in PBOs, my view is that 
standardized projects are designed to take limited input, add value, and de-
liver more in the form of a standardized output. Within the construction sec-
tor, for example, the number of apartments was doubled during the Million 
program when a million apartments were built during a ten-year period (Mo-
bykommitten, 1975).  

To deliver a standardized product TGL and TIPS projects are required to 
follow detailed routines available on the intranet. The idea is that it is effec-
tive to develop detailed rules and routines when they could be re-used sever-
al times. Although knowledge arrangement and dissemination increases 
when NCC and TE launch standardized projects, it is often difficult for TGL 
and TIPS projects to implement extensive routines. The material from this 
study shows that individuals find their freedom limited by the rigorous rules 
and routines that follow a standardized product concept. The conceptual 
framework shows why team members adapt their way of working in stan-
dardized projects174.  

An indirect transfer can only describe knowledge that can be articulated. In 
accordance with Szulanski’s (2003) concept of implementation stickiness, 
which expresses the challenge of establishing a connection between a source 
and recipient, I acknowledge multiple challenges. It is a challenge for NCC 
and TE to review the work performed in the TGL and TIPS projects and 
produce rules and routines. It is also challenging to determine the recipient 
of the standardization efforts. Is it the TGL and TIPS projects that would 
rather perform “business as usual” or is it top management that would like to 
believe that they can manage the TGL and TIPS projects? In NCC, for ex-
ample, a challenge arises when work processes are implemented through an 
intranet and the majority of the members of the TGL team on site do not 

                               
173 This empirical discussion was introduced in section 6.1.3 in chapter 6. 
174 As a reminder, section 6.2.3 in chapter 6 describes constraining activities performed as a 
task fulfilled when transferring standardized knowledge. 
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have access to any computer. Team members may not always know the 
available standardized work processes. 

Figure 13 in chapter six suggests a number of tasks that are fulfilled when 
standardized knowledge transfer occurs. The most striking is the permanent 
organization’s notion of increased opportunities to manage TGL and TIPS 
projects. I show that many transfer activities are aimed at managing the 
projects. My view is that arranging activities implicates an element of power. 
The permanent organizations have the power (Dahl, 1957) to formulate the 
rules and routines that future TGL and TIPS projects should follow. Another 
way for the permanent organization to establish a connection between a 
source and recipient is to develop the product. The empirical material sup-
ports the idea that NCC and TE have the power to use acquired knowledge 
to develop the standardized product. Figure 13 in chapter six illustrates this 
connection as PD.  

Knowledge transfer is a problem in the construction sector, although it is a 
sector with a long history and extensive experience. However, respondents 
confirm that they are aware of these problems and are trying to gain a deeper 
understanding and benefit from what they know. Results from the IT organi-
zation suggest even greater problems as respondents are less interested in 
reviewing projects and gaining a fuller understanding of knowledge trans-
fers. The empirical material suggests that knowledge is more complicated to 
articulate in the IT cases than in the construction cases. The TIPS product is 
more abstract. In addition, TE represents a new and growing sector with less 
experience. TE organizes project activities differently than NCC. Respon-
dents confirm that team members change during the course of a project. 
Members can be assigned on a short-term basis to different projects. Team 
members in TIPS are viewed as resources that join a project when needed. 
The project manager does not always know who the team members are. Ad-
ditionally, abilities to monitor work performed in TIPS projects are poorly 
developed. In contrast to TGL projects, TIPS projects experience difficulties 
in keeping the time schedule and delivering the standardized product as 
agreed.  

The second part of the indirect transfer is illustrated in Figure 27. Figure 27 
displays a transfer from a permanent organization to a temporary organiza-
tion. This type of transfer covers condensing of transferable knowledge into 
rules and routines. Standardized rules and routines are mandatory and disse-
minated to TGL and TIPS projects through information systems.  
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Figure 27. Second part of the indirect transfer  

7.2 Research question 2 – Roles in the knowledge 
transfer process  

In the following section, an attempt is made to answer the second research 
question. 

 
• What are the roles of the permanent organization, the individual, and the 

temporary organization in the process of transferring standardized know-
ledge? 

There are different roles in the transfer process. In describing and analyzing 
the roles, the standardization of work procedures is important.  

7.2.1 Individual  

Individuals have the knowledge content that needs to be transferred. Howev-
er, individuals are more important in the IT cases than in the construction 
cases. An empirical example is when a project member from the customer 
StoraEnso describes the knowledge he gained when implementing TIPS for 
the first time. This team member implemented TIPS for the first time in 
1998. Because there is no documentation form the 1998 project, this individ-
ual was a crucial member of the team for the 2003 project175. The empirical 
material presented suggests that the permanent organization in the IT cases 
has not developed enough support activities to accomplish successful know-
ledge transfer. An additional empirical example from an IT case is when a 
respondent from StoraEnso described how important the technical project 
manager from TE is to them. During the 1998 project, the technical project 

                               
175 This empirical discussion was introduced in section 6.1.1 in chapter 6.  
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manager went to work for another corporation. This team member was very 
valuable as he knew both the customer’s operation and the standardized 
TIPS product. StoraEnso decided to keep this individual on the team by 
bringing him in as a service supplier176. Using Dahl’s (1957) definition of 
power, the permanent organization experienced difficulties in getting indi-
viduals to perform transfer activities. Furthermore, individuals in the IT cas-
es realized that their knowledge is more valuable if not accessed by others. 
This makes it difficult for the permanent organization to access and review 
generated knowledge. A respondent from the permanent organization in the 
IT case recognizes that individuals are important. At the same time, this res-
pondent claims that the customer does not work with any single individual. 
Rather, normative arguments are described during the interview that claims 
that the customer works with the IT corporation as a whole.   

In sharp contrast to the individuals in the IT cases, individuals in the con-
struction cases are more eager to transfer knowledge. For example, team 
members in the ongoing TGL projects have contacted the head office to gain 
access to a contact list of project managers that previously delivered TGL 
projects. This is in line with Abbott’s (1988) discussion of professions. Qual-
ity criteria for the work performed has developed within the profession. In 
construction, for example, individuals are taught how to define problems and 
solutions on site.  However, the empirical material also shows that it is not 
easy to replace old knowledge. Individuals do not know where to turn when 
they have valuable knowledge. Several respondents in the construction cases 
described how they have articulated their knowledge and sent the documen-
tation to the head office. It is surprising that personnel at the head office 
seldom refer to this material. From this study, it would seem that personnel 
from the head office do not want to recognize that this documentation exists. 
Personnel from the NCC and TE head offices gain access to knowledge from 
projects. However, the empirical material supports the view that they do not 
know what to do with this knowledge.  

7.2.2 Permanent organization  

One of the most prominent roles of the permanent organization is the poten-
tial to buffer and manage knowledge. This is illustrated by a TE technical 
project manager’s description of how the business methodology emerged. 
When Tieto and Enator merged, TE used more than ten business methodolo-
gies. A decision was made to adopt one business methodology. Working 
groups with experienced project members were formed to review work per-
formed in projects. With this input as a base, the final TE version was put 
                               
176 This empirical discussion was introduced in section 6.1.1 in chapter 6. 
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together177. TE gathered knowledge and arranged it into standardized me-
thods used to manage projects. However, the work was only done on this 
specific occasion.  

Ackroyd (1996) proposes that professions are increasingly under challenge. 
This view is supported by the present study showing that the arranging roles 
of NCC and TE are not always in line with the techniques and quality crite-
ria for work performed by professionals in TGL and TIS projects. Strong 
TGL and TIPS projects would rather perform “business as usual”. However, 
at the same time, the study shows that NCC and TE increased their efforts to 
manage activities performed in the recurring projects. Translated into Kit-
chener’s (2000) concept, there is a de-professionalization of the profession-
al’s expert role in recurring projects. The NCC and TE head offices force 
individuals who are used to working in rather unique projects into delivering 
standardized projects. When managing standardized projects, NCC and TE 
expand the ability to use gathered knowledge. Still, this study shows that this 
is difficult. Empirical findings suggest that NCC and TE cannot rely on indi-
viduals’ willingness to share and re-use internally generated knowledge. 
This position is in line with Abbot (1988) who argues that the evolution of 
the profession is determined by an occupational group that controls their 
knowledge and skills. From the present study, it would seem that it is some-
times easier for TGL and TIPS projects to ignore a head office attempt to 
control their way of working. It is not always in the best interest of team 
members to contribute to effective knowledge renewal on the organizational 
level.  

Furthermore, the cases show differences in the ability of NCC and TE to 
support knowledge transfer. While NCC exhibits extensive efforts to support 
gathering, arranging, and diffusing recently generated knowledge, TE focus-
es most of their efforts on making stored knowledge available through their 
W2E system.  

Additionally, the empirical material suggests that the permanent organization 
has the role of compensating for the fact that temporary organizations only 
exist for a limited time. Using Szulanski’s (2003) concept of implementation 
stickiness, NCC and TE face the challenge of establishing a connection be-
tween projects that are limited in time. Transfer promoting activities that are 
performed by NCC and TE are geared towards establishing best practice for 
projects. They gather knowledge of what is perceived as the best practice. 
Subsequently, this knowledge is arranged into general methods and then 
disseminated. I show the challenge of standardization and integrate new 
practices using Szulanski’s (2003) concept of integration stickiness. Both 
                               
177 This empirical discussion was introduced in section 6.1.3 in chapter 6.  
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NCC and TE have carried out these types of activity. At TE, these types of 
activity resulted in W2E, whereas at NCC these types of activity resulted in 
PDS. It emerges for the study that NCC and TE have extended the IS to en-
compass special sections for recurring projects.       

However, the present findings also suggest difficulties with combining gen-
eral methods and abilities to transfer knowledge from projects. These prob-
lems are highlighted in the use of IS. It was established in the theoretical 
chapter that processes could be worked into systems for action (Harrington, 
1991) that are specific to an organization. Both NCC and TE have generated 
standardized methods, which are eventually distributed through IS. The 
study indicates that it is difficult to gather knowledge form projects when 
using IS. Although NCC and TE use IS to propagate knowledge, they expe-
rience difficulties in gathering knowledge from projects. IS is not designed 
with the capacity to gather generated knowledge. Without this possibility, IS 
cannot support knowledge transfer. What IS offers is merely a possibility to 
use non-evolutionary methods repeatedly. Simply put, IS supports the use of 
methods that were perceived to be best practice years ago.  

7.2.3 Temporary organization  

The most prominent role of the temporary organization is that it offers an 
arena where adjustments can be made to the standardized product concept. 
Using Kitchener’s (2000) concept, this role is the opposite of de-
professionalization. Rather, it can be arenas where professionals can act in 
accordance with techniques and abstract knowledge (Abbott, 1988). It also 
emerges from the present study that TGL and TIPS projects offer an oppos-
ing force to standardization in the sense that standardization could not exist 
without the possibility to deviate and adjust to local requirements in TGL 
and TIPS projects. These requirements are specific to each project. It would 
be impossible to offer a standardized product concept that could not be ad-
justed to the specific needs of a customer. On the other hand, if the customer 
requests too many changes, it is not a standardized product concept anymore. 
As illustrated in the case descriptions, projects from NCC and TE both expe-
rience difficulties determining how much adjustment the customer should be 
allowed to make. Furthermore, the role of TGL and TIPS projects is to intro-
duce a standardized task as a common goal for the individuals working on 
the projects.  
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7.2.4 Connecting the roles 

Results indicate that individual team members hold the knowledge content 
that needs to be transferred. The permanent organization has the role of ga-
thering, buffering, and managing team members’ knowledge. An empirical 
example is a project that reviews activities performed by management and 
made available in, for example, the systems of NCC (PDS) and TE (W2E)178. 
Using Dahl’s (1957) concept of power, the permanent organization has pow-
er over temporary organizations. The permanent organization can get team 
members in TGL and TIPS projects to act in accordance with organization-
specific rules. NCC and TE want to dominate the recurring projects, which is 
in line with Weber’s (1987) discussion of authority. NCC and TE force rules 
onto standardized projects. However, authority is only accomplished when 
projects obey by the rules. Figure 28 shows a situation where the permanent 
organization has authority over the temporary organization. 

 
Figure 28. Permanent organization has authority  

However, results indicate that the TGL and TIPS projects serve as an arena 
where team members can ignore the rules of management.  NCC and TE can 
only dominate through authority. Weber (1983) contends that authority is the 
likeliness for rules and routines being obeyed, i.e. obedience must be 
achieved. In the even that TGL and TIPS team members ignore rules, NCC 
and TE loose authority. Figure 29 shows a situation where the permanent 
organization does not have authority over the temporary organization.  

 
                               
178 This empirical discussion was introduced in section 6.1.3 in chapter 6.  
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Figure 29. Permanent organization does not have authority 

The empirical material indicates that NCC and TE are aware that rules and 
routines are ignored in recurring projects. A way to deal with this situation is 
to ignore the projects. The NCC cases shows an example in which team 
members’ knowledge is ignored. Project members from the assembly team 
described that employees from the head office are not interested in the work 
they perform at the site. If employees from the head office arrive at the con-
struction site, they are only there for a few minutes179.   

7.3 Recapitulate transfer similarities and differences 

To compare knowledge transfer in the construction and IT cases, I have in-
troduced a new conceptual framework capable of analyzing two corporations 
from very different sectors. On the one hand, the conceptual framework is 
extended to such a high level of abstraction that it can cover transfer in both 
the construction and IT sectors. On the other hand, the framework has been 
designed to be very specific in the sense that it can deepen the analysis of 
how and when knowledge transfers in specific situations.  

                               
179 This empirical discussion was introduced in section 4.6 in chapter 4.  
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Both NCC and TE demonstrate initial efforts by the host organization to 
transfer standardized knowledge. The following section will describe some 
of the similarities between the transfer process in the NCC and TE cases.  
 
The present framework furthers our understanding of knowledge that is in 
the process of being transferred. It identifies critical knowledge that could be 
re-used elsewhere within the organization. On the one hand, the framework 
is designed to highlight the knowledge that is not yet transferred; on the oth-
er hand, the framework is designed to locate where the knowledge resides or 
specifically where the transfer has stopped. 
 
Furthermore, in an attempt to deepen the analysis of the transfer process, two 
types of knowledge transfer are introduced. The transfer is viewed as either 
direct or indirect. A direct transfer focuses on individual members in TGL 
and TIPS projects. Knowledge is transferred directly between projects 
through the repeated use of the same individuals. An indirect transfer focus-
es on the permanent organization at NCC and TE. This type of transfer in-
volves the articulation of rules and routines. Therefore, an indirect transfer is 
more complicated than a direct transfer because it comprises several steps. 

The comparison below starts with the similarities. First, the NCC and TE are 
PBOs and both have mapped out their respective work processes. Second, it 
is clear that a direct transfer is the most common, i.e. the movement of indi-
viduals between projects. A direct transfer is natural in the IT cases in that 
TE Forest Sweden consists of a limited number of employees. Consequently, 
both TIPS projects are staffed with similar team members. It is more difficult 
to transfer individuals in the NCC cases because they have been working 
together for a long time and often work only in a limited geographical area. 

In addition, another commonality between the transfers is that NCC and TE 
become more independent of individual team members by transferring 
knowledge indirectly. To deepen the analysis of this type of transfer, the 
indirect transfer is divided into two parts. First, there is a knowledge flow 
from temporary to permanent organizations. In the first part, TE and NCC 
gather the knowledge formed in the TGL and TIPS projects. The second part 
concerns the flow of knowledge from the permanent organization to yet 
another temporary organization. During the second part, NCC and TE ar-
range knowledge into standardized methods. Standardized knowledge is then 
dispersed to future TGL and TIPS projects. Table 23 summarizes some of 
the transfer commonalities between NCC and TE.  
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Table 23. Transfer commonalities  
Feature NCC cases TE cases 
High degree of standardi-
zation 

Project-based Project-based 

Re-use individuals Completed transfers are 
largely direct transfers 

Completed transfers are 
largely direct transfers 

Permanent organization 
is important 

Standardized transfers are 
difficult to achieve and are 
centered around the per-
manent organization 

Standardized transfers are 
difficult to achieve and are 
centered around the per-
manent organization 

Throughout the chapters dealing with the NCC and TE cases, a number of 
transfer differences emerged. Table 24 summarizes some of these differenc-
es.  

Table 24. Transfer differences  
Feature NCC cases TE cases 
Mode of embeddedness  Use individuals but make 

real efforts to become 
more independent of 
these individuals  

Rely heavily on individu-
als  

Roles Professional knowledge 
creates difficulties for the 
diffusion of standardized 
knowledge  

Do not rely on profes-
sional knowledge to the 
same extent 

Organization The customer does not, to 
the same extent, have 
knowledge that is vital to 
the project task 

The customer staffs the 
projects and has know-
ledge that is vital to the 
task at hand.  

Focus in the indirect trans-
fer 

Focus on the first part of 
the indirect transfer that 
provides the content that 
will be transferred 

Focus on the second part 
of the indirect transfer 
that manage activities in 
recurring projects 

At the outset, it is important to point out that the team composition differs 
between NCC and TE. Empirical findings support the view that to re-use 
individuals is important at both NCC and TE though individuals are more 
important in the TE cases than in the NCC cases. Although the team mem-
bers that staff the NCC projects are geographically bound and differ between 
sites throughout Sweden, the TE team remains the same because only one 
team delivers TIPS in Sweden. In addition, the TE cases show heavy re-
liance on individual team members from the customer StoraEnso in addition 
to TE’s own team members.  

Another difference between NCC and TE is the use of knowledge linked to a 
profession. Individuals that staff the TGL projects rely heavily on their 
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knowledge of techniques and quality criteria connected to the construction 
profession. This type of professional knowledge was not visible in the TE 
cases to the same extent. Professional knowledge can slow down the stan-
dardized transfer process because the roles of the permanent organization are 
not always consistent with the techniques and quality criteria for work per-
formed by professionals in the TGL and TIPS projects. Professionals use the 
techniques and quality criteria developed by the profession rather than the 
standardized knowledge provided by NCC and TE.  

Furthermore, an additional transfer difference between NCC and TE is the 
interplay between project and mother organization during the indirect trans-
fer. It was established above that an indirect transfer focuses on the perma-
nent organization. This type of transfer involves the articulation of rules and 
routines carried out in TGL and TIPS projects. The first part of the indirect 
transfer provides the content that will be transferred. The empirical material 
indicates that it is difficult for NCC and TE to keep track of knowledge 
formed in TGL and TIPS projects, but it is even more difficult in the IT cas-
es than in the construction cases. When TE experiences difficulty monitoring 
the knowledge formed in TIPS projects, it loses the possibility of transfer-
ring knowledge that individuals have acquired during the course of the 
projects. 

The second part of the indirect transfer covers the consolidation, arrange-
ment, and spreading of gathered knowledge. This part is where the perma-
nent organization exercises control over the recurring projects. NCC and TE 
reshape the knowledge into general rules and processes in order to manage 
the TGL and TIPS projects. The present results indicate that knowledge 
transfer is problematic at NCC. However, respondents confirm that they are 
aware of these problems and are trying to gain a deeper understanding in 
order to benefit from what they know. The results from TE suggest even 
greater problems because respondents are less interested in reviewing TIPS 
projects and more focused on controlling the projects, i.e. the second part of 
the indirect transfer processor.  
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8 Discussion and conclusions 

Organizations face the challenge of using internally generated knowledge 
elsewhere within an organizational context. However, the literature suggests 
that to use knowledge in a different context than the one in which it was 
originally produced is a difficult and challenging task (Cohen & Levinthal, 
1990; Darr, Argote, & Epple, 1995; Szulanski, 1996; Foss & Pedersen, 
2002; Ingram & Simons, 2002; Eriksson & Chetty, 2003). Knowledge trans-
fer presents a number of difficulties, some of which are discussed in the fol-
lowing pages. Most organizations have problems when transferring know-
ledge. Project-based organizations (PBOs) experience additional difficulties 
because the activities are performed in projects. The present thesis analyzed 
the transfer of standardized knowledge in project-based organizations.  

To answer my first question, the transfer process in both the NCC and TE 
cases was analyzed in terms of either a direct or an indirect transfer. To an-
swer the second question, I explored what roles the permanent organization, 
the temporary organization, and individuals have in the transfer of standar-
dized knowledge. The analysis in chapter 7 addressed these two questions.  

I find the existing literature problematic in that little attention has been given 
the problem of what knowledge can be perceived as standardized. My posi-
tion is that standardized knowledge is complex and needs to encompass 
more than rules and routines. Proceeding beyond Laestadius (1998) and 
Grammig (2002), who defines technical knowledge as experience with tech-
nical matters not related to a specific product or process, I tie technical 
knowledge to the task of delivering a standardized product. I advance the 
literature further by defining the standardized knowledge I study as technical 
knowledge tied to the tasks performed in standardized projects. This type of 
knowledge mostly forms in projects where routines are adapted to local con-
ditions. What is standardized knowledge from the viewpoint of the perma-
nent organization? In a project-based context, Kasvi et al. (2003) defined 
meta-knowledge as a link between knowledge items, such as documents, and 
the environment. Building on Kasvi et al. (Ibid), I further develop the defini-
tion of meta-knowledge with an in-depth description of general knowledge 
related to how to run standardized projects, covering such topics as how to 
merge competencies and logistics as well as the control of projects. This type 
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of knowledge mostly forms in permanent organizations to control and coor-
dinate projects.  

8.1 Knowledge transfer difficulties 

My results indicate that project-based organizations experience additional 
problems because business is performed in temporary organizations. To ex-
plain why, I extend the discussion of roles presented in Abbott (1988) and 
Ackroyd (1996) by combining it with concepts from Lundin and Söder-
holm’s (1995) theory of a temporary organization. A motive for extending 
current theories is to highlight the role of individual team members and that 
of the temporary and permanent organizations in the transfer of standardized 
knowledge. The empirical results of the present exploration of the roles in 
the transfer process show that the disconnecting process undergone by the 
temporary and permanent organizations poses difficulties for standardized 
projects. Knowledge is formed in recurring TGL and TIPS projects, and 
thus, the transfer process is an essential component of the improvement of 
the standardized product concepts. However, it was found that the transfer of 
knowledge was more difficult than expected. NCC and TE are project-based 
organizations with projects that are only loosely linked to the permanent 
organization. It proved extremely problematic to reuse project knowledge, 
even in projects that were nearly identical to earlier projects. When a TIPS 
or TGL project was launched, the NCC and TE had to reinvent the wheel 
rather than reviewing terminated projects and reusing those experiences.  

The resemblance between project characteristics and settings does not make 
knowledge transfer any less challenging for NCC or TE. The TIPS and TGL 
standardization attempts had limited effects on activities performed in recur-
ring projects. Although TIPS and TGL projects used almost identical work 
procedures, they were still isolated from the mother organization. The results 
of the present study on NCC and TE show that even in a standardized con-
text, the disconnect between the temporary and permanent organizations was 
extensive. The division made it difficult to review and transfer the lessons 
learned. To a certain extent, NCC and TE even resisted the transfer of know-
ledge. TGL and TIPS projects ignored knowledge made available by the 
permanent organization, and the permanent organization expressed little 
interest in knowledge formed in the projects. Both NCC and TE transferred 
team members directly, but it was difficult to involve the permanent organi-
zation in the transfer process. NCC and TE often recognized that team mem-
bers have valuable knowledge that merits knowledge transfer. Still, most 
initiatives failed because the process was not completed, and therefore, the 
identified improvements remained unused.  
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The work of Maaninen-Olsson (2007) appears useful in analyzing know-
ledge transfer in PBOs but does not offer an effective analysis of standar-
dized knowledge. According to Maaninen-Olsson (Ibid), drawings and stan-
dard descriptions can be perceived as simple and require limited knowledge 
to locate. In an attempt to resolve this matter, the current study identifies two 
types of transfers. In accordance with Maaninen-Olsson (Ibid), the present 
study shows that the most common way to transfer knowledge is to move 
individuals. The present study seeks to expand the existing literature by 
showing how such a transfer can affect standardized knowledge. My results 
support the view that it is complicated to move standardized knowledge be-
tween projects directly via the repeated use of the same individual. To trans-
fer the individual de-standardizes knowledge as it becomes personalized and 
the individual moves on to the next project. Codified knowledge that is per-
ceived as context-independent becomes context-dependent when it is con-
fined to an individual team member. This presents challenges because the 
possibility of renewing the control and coordination aspects is lost. When 
new product development is launched, for example, a direct transfer often 
fails to recognize the change in the standardized end-product. In conclusion, 
individuals are often transferred, but over time, such transfers de-standardize 
knowledge.  

My results support the idea that the transfer of standardized knowledge is far 
more complex than reusing the same individual. In accordance with Antoni 
(2003), my results emphasize the importance of the permanent organization, 
but I expand my research by showing how crucial the permanent organiza-
tion is to standardization efforts. I expand existing research with a full and 
adequate understanding of how complicated and lengthy a transfer journey 
becomes when engaging the permanent organization. To advance the under-
standing of how standardized knowledge is transferred, I further the Lundin 
and Söderholm (1995) theory of temporary organization onto transfers. I do 
so by developing a new conceptual lens (my conceptual framework) based 
on the modes of embeddedness presented in Ekstedt el al. (1999), which I 
extended to transfer research in a standardized context. It emerges from my 
study that engaging the permanent organization offers extensive opportuni-
ties to renew knowledge and to control and coordinate projects. However, 
my results show that this potential process is often too complex to achieve. 
The transfer journey is too lengthy and encompasses too many tasks, leaving 
the transfer incomplete. Standardized knowledge prefers to take the shortest 
path during the transfer: to move the individual who has acquired the know-
ledge. However, choosing the quickest transfer path de-standardizes know-
ledge. Therefore, the present thesis aims to integrate the standardization is-
sue with that of knowledge transfer in project-based organizations and ex-
pand our current conceptual framework with an in-depth description of the 
lengthy transfer journey.  
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8.2   A conceptual framework for comparing the NCC 
and TE cases  

One way to undertake a transfer problem is to start by identifying the kind of 
transferable knowledge that exists and where this knowledge is presently 
located. The empirical material from the NCC and TE extends existing stan-
dardization literature (Brunsson, Jacobsson, 1998; Svedberg Nilsson, Hen-
ning & Fernler, 2005; Kärreman, Alvesson, & Wenglén, 2006) by showing 
that standardized knowledge in PBOs covers more than explicit routines and 
that the transfer content thus varies depending on where it is located: the 
team member, the recurring project, the permanent organization, and the 
product. Team members transfer three types of knowledge. The first is 
knowledge about local contacts used to speed up the standardized project 
delivery process. The second is knowledge that allows the identification of 
the right activities to pursue, their proper and timely implementation and the 
appropriate prioritization of simultaneous activities. Finally, team members 
transfer experiences from the customer’s business area. 

Transferable knowledge is also located in recurring projects. First, project-
specific routines are created when the standardized routines are adjusted 
during a project. Second, minutes from meetings document the difficulties 
and opportunities that may become apparent in a project. Third, NCC and 
TE agree on local adaptations to the standardized product concept with the 
customer. Fourth, unexpected changes during an ongoing project require 
adjustments to the standardized product concept defined at the time the 
project is initiated. Finally, different organizations that staff the project team 
cooperate.  

The empirical material from the NCC and TE cases shows that transferable 
knowledge is also located in the permanent organization. First, there are 
extensive routines, template documents, and checklists used to manage the 
standardized projects. Second, information systems serve as a tool for distri-
buting standardized knowledge to projects. Third, knowledge connected to 
the profession favors adaptation as opposed to standardization. 

Finally, transferable knowledge is located in the product. The product is 
developed, and the development costs are split between customers with simi-
lar needs. Changes to the TGL or TIPS standard are decided on by the per-
manent organization. 

The above empirical observations identify transferable standardized know-
ledge, highlighting more than just the explicit routines diffused by the per-
manent organization. In opposition to Ungan (2006), the present results indi-



 199

cate that the existence of routines does not mean that they are context-
independent and followed throughout the organization. To generate, renew 
and follow standardized knowledge is a complex endeavor. My results show 
the ideal result of a standardized transfer. In contrast to my conceptual 
framework that pulls the four circles apart (thus illustrating the standardized 
transfer process), the figure below shows how the circles overlap when the 
goal is a core of standardization. 

 
Figure 30. Framework concepts strive towards a standardization core 

In the middle, the circles connect in what I define as the standardization 
core. In the standardization core, knowledge is standardized to be reused 
repeatedly. For this purpose, the knowledge travels in a state in which it is 
difficult to capture and control. Complications arise as the different circles 
above claim ownership of the knowledge. The four circles often have oppo-
site objectives and use starkly different approaches to capturing and main-
taining knowledge.  

In opposition to Maaninen-Olsson (2007), I reject the thought that standar-
dized knowledge is in any way simple or can be reduced to existing routines. 
In the ideal standardization core, for example, individual knowledge is orga-
nizational, personalized knowledge is codified, the knowledge content is 
managed, and the standardized product is adapted. The core is the ideal that 
every standardization effort strives toward. The circles in the figure below 
all claim ownership over the knowledge; however, in the standardization 
core, the claims of the permanent organization are extensive. My hope for 
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the future research agenda is that it will explore whether the transfer journey 
for standardized knowledge is even longer than the transfer journey in a non-
standardized context. My results suggest that this may be the case. Further-
more, as firms increase voluntary intra-firm standardization efforts (Bruns-
son and Jacobsson’s, 1998; Svedberg Nilsson, Henning & Fernler, 2005), it 
becomes important for the project management field to turn its attention 
toward the question of how PBOs implement standardization efforts geared 
towards loosely coupled projects.    

My conceptual framework attempts to explain how standardized knowledge 
transfers to another project. I define transfer as internally generated know-
ledge that is re-used in recurring projects. I identify how far in the transfer 
process experiences go and describe the process that makes usage possible. 
Such a framework contributes to previous research in that it provides an in-
depth analysis of the journey that standardized knowledge takes to transfer 
and illustrates how knowledge proceeds through the transfer process. My 
focus on standardization shows that a task is fulfilled each time transferable 
knowledge moves forward in the transfer process. 

The following tasks are completed in standardized knowledge transfer: 
• the same team members are used in similar projects 
• experiences gained from repeatedly completing a recurring task 

are utilized 
• the standardized portion of the end-product is developed 
• the activities that individuals perform in the project context are 

constrained 
• recurring projects are managed 
• the standardized product is adapted to local conditions 

As we seek to understand just how complex and lengthy the journey of trans-
ferring standardized knowledge is, my conceptual framework, presented 
below, is expanded to illustrate the tasks discussed above. If we focus on the 
ways in which knowledge is transferred, six connections emerge. I under-
stand these connections as tasks fulfilled during the transfer. The first con-
nection involves the transfer between an individual and the temporary organ-
ization that leverages team members’ personal experiences. The second 
transfer occurs between the temporary organization and the permanent or-
ganization, which utilizes experience gained from repeatedly completing a 
recurring task. The next connection is the knowledge that transfers between 
the permanent organization and the product. This transfer develops the stan-
dardized portion of the end-product. The fourth transfer occurs between the 
product and the individuals; it places constraints on the activities that those 
individuals perform in the projects. The fifth transfer, the management of 
recurring projects, comprises knowledge between individuals and the per-
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manent organization that manages and controls activities performed in the 
projects. Finally, the transfer between the temporary organization and the 
product, called local adaptation, offers opportunities to adapt the standar-
dized product. 

 
Figure 31. Tasks fulfilled in the conceptual framework180 

Furthermore, for a deeper analysis of the transfer process, I introduce two 
types of transfer. Knowledge transfers either directly or indirectly. In a direct 
transfer, an individual moves from one recurring project to another. This is 
the simplest and most common way for NCC and TE to transfer knowledge. 
Here, the permanent organization’s only activity is to decide to move an 
individual to another recurring project.  

The indirect transfer is more complicated in the sense that it moves know-
ledge between projects by involving the permanent organization. This is 
where NCC and TE standardize and become more independent of individual 
team members by gathering the knowledge they have acquired. The com-
plexity of an indirect transfer is high in the sense that the permanent organi-
zation needs to identify and locate transferable knowledge (NCC and TE 
often fail to review recurring projects). Additionally, the permanent organi-
zation standardizes by condensing gathered knowledge into extensive rou-
tines and then dispersing this knowledge to recurring projects. This is where 
NCC and TE manage TGL and TIPS projects.  

NCC and TE both experience serious difficulties when transferring know-
ledge between standardized projects. NCC and TE deal with transfer prob-
                               
180 Figure 31 show tasks fulfilled each time knowledge proceeds in the conceptual framework 
presented in figure 2 in chapter 2.  
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lems by setting extensive routines for TIPS and TGL projects. My concep-
tual framework shows how NCC and TE focus on managing recurring 
projects rather than on reviewing and leveraging team members’ experiences 
in similar projects. This is an extreme version of the codification approach 
(Hansen, Nohria, & Tierney, 1999; Liebowitz, 2005). In contrast, transfer-
ring team members can be viewed as a light version of the personalization 
approach (Hansen, Nohria, & Tierney, 1999; Liebowitz, 2005). The above-
mentioned difficulties are addressed in my conceptual framework by articu-
lating a direct and an indirect transfer process. Direct transfer is achieved by 
transferring an individual while indirect transfer is achieved by creating 
work procedures that guide activities in all TIPS and TGL projects.  

My conceptual framework shows the importance of individuals in TIPS or 
TGL projects, i.e. they are central to the completion of an ongoing transfer 
process. To constitute a completed transfer, a team member has to use either 
his or her own experiences or the experiences of others in an ongoing 
project. The individual performs the task. When the task is delivered, TIPS 
and TGL projects generate results transparent at the organizational level. 
Transfer theorists refer to results at the organizational level as competitive 
advantage (Grant, 1996; Kogut & Zander, 1992; Teece, Pisano, & Shuen, 
1997).  

As indicated in the introductory chapter, the idea of transferring an individu-
al or creating rules and routines are referred to as the personalization or codi-
fication approach (Hansen, Nohria, & Tierney, 1999; Liebowitz, 2005). The 
present thesis seeks to move the standardized transfer discussion beyond the 
personalization/codification approach by combining the two dimensions in a 
conceptual framework. My conceptual framework emphasizes that a transfer 
is completed once a team member uses knowledge in a project.    

NCC and TE want to become independent of individual employees. My con-
ceptual framework, however, shows how the experiences of the team mem-
bers prove difficult to use on a wider scale. The individual owns his or her 
personal knowledge, and as long as this knowledge is not articulated, it is 
impossible for NCC and TE to control and standardize it. Team members’ 
experiences are hard for NCC and TE to access and use in TIPS or TGL 
settings where that team member is not present. There are numerous empiri-
cal descriptions of how vulnerable NCC and TE become when knowledge 
from projects is exclusively individual. Team members’ knowledge is sel-
dom used throughout the TIPS or TGL concepts. At one time, a valuable 
team member terminated his employment to work elsewhere. My conceptual 
framework shows how NCC and TE standardize in order to manage projects 
and become more independent of individual employees. NCC and TE realize 
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that knowledge embedded in a non-individual mode is possible to control 
and will remain in the corporation even when team members leave.   

The present results shows that individuals with comprehensive experience 
from unique projects tended to ignore the rather extensive routines filtered 
down to TIPS and TGL projects. Building on Abbott (1988) and Ackroyd 
(1996), my conceptual framework underlines how standardization constrains 
the activities team members perform in projects and suggests a tension be-
tween the profession and the standards that guide activities in the recurring 
projects. At NCC and TE, professionals use creative solutions to solve com-
plex problems.  

Managing recurring projects is a central issue. The permanent organizations 
at NCC and TE create standards in addition to reviewing, arranging, and 
disseminating knowledge from recurring projects. My conceptual framework 
shows how involving the permanent organization introduces a possibility to 
force knowledge into a standardized product concept181. Building on Dahl’s 
(1957) concept of power, the results presented here, however, highlight a 
continuous power struggle between the permanent and temporary organiza-
tions. NCC and TE arrange knowledge to manage TGL and TIPS projects 
but these projects are still independent and strong.  

Management is the permanent organization at NCC and TE. Management at 
NCC and TE values possibilities to control activities in recurring projects. 
Both corporations have come to realize that they can become less dependent 
on individual employees by recognizing and systematizing their knowledge. 
However, it is easier to transfer individuals than to transfer knowledge to the 
permanent organization. My conceptual framework shows how it is difficult 
to activate the permanent organization in the transfer process because inter-
nally generated knowledge must be controlled and go through a lengthy 
transfer process that is often incomplete.    

To offer a standardized product concept, NCC and TE increased the level of 
routines for the recurring projects and standardized the product. Because 
most transfer processes remain incomplete, the standardization efforts of 
TGL and TIPS were not improved during the data generation period. Using 
the Hansen, Nohria and Tierney (1999) concept of codification, NCC and TE 
focused their efforts on diffusing codified knowledge, i.e. standards. Res-

                               
181 The empirical material in this study covers two standardized product concepts: The Good 
Life from NCC and TIPS from TietoEnator. These product concepts encompass similar 
projects guided by a common strategy and could be referred to as programs. The interested 
reader is referred to Blomquist and Müllern’s (2006) book on program management.   
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pondents’ descriptions shows little attention was paid to renew codified 
knowledge with the knowledge team members develop in daily activities. 

8.3 Roles in the transfer process 

In an attempt to understand better the process of transferring standardized 
knowledge in project-based organizations, I explore what roles the three 
entities (i.e. the individual, the temporary organization, and the permanent 
organization) have in the transfer process. The present findings indicate that 
individuals hold the knowledge content that needs to be transferred. The 
most prominent role of the permanent organization is to identify, locate, and 
manage knowledge, whereas the role of the temporary organization is to 
offer an arena where adjustments can be made to the standardized product 
concept.   

In an indirect transfer, all of the above-mentioned roles are connected. Team 
members hold transferable knowledge while the permanent organization has 
the role of identifying and managing the knowledge of its team members. 
During a project’s lifespan, knowledge is disconnected from a controlling 
mother organization. The analysis shows how NCC and TE have previously 
reviewed best practices. Internally generated knowledge of best practices 
was identified, managed, and made available in the Project Document Solu-
tion system of NCC and in the Way To Excellence system of TE182. With 
extensive routines, the permanent organization gains power over temporary 
organizations. NCC and TE can induce team members in TGL and TIPS 
projects to act in accordance with standardize routines. The present data 
underscore how NCC and TE use Project Document Solution and Way To 
Excellence to force rules onto standardized projects. Building on Dahl 
(1957), however, such authority is only accomplished when the projects 
follow the routines. TGL and TIPS projects are disconnected from the per-
manent organizations and the isolation offers opportunities to ignore the 
standardized routines. The level of standardization decreases when team 
members use personal knowledge to adjust the standardized product. My 
contention is that individual knowledge is not constrained by the TIPS or 
TGL standard and team members’ personal knowledge decreases the level of 
standardization.  

In all case studies, the permanent organization aims to locate, arrange, and 
disseminate their interpretation of the gathered knowledge. In this study, 
such management activities refer to the gathering and arranging of know-
                               
182 This empirical discussion was introduced in section 6.1.3 in chapter 6.  
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ledge into standardized routines. In Brunsson and Jacobsson’s (1998) terms, 
the permanent organization voluntarily standardizes projects. Recurrent pat-
terns are created to streamline organizational behavior in the various TIPS 
and TGL projects (Kärreman, Alvesson, & Wenglén, 2006). This is an activ-
ity in which NCC and TE arrange knowledge by translating it into work 
procedures aimed at producing desirable activities in TIPS and TGL 
projects. Although the TGL and TIPS projects are only loosely connected by 
the permanent organization, they are still limited by routines for the standar-
dized concepts. Standardized projects present NCC and TE with expanded 
opportunities to develop controlling activities. In both NCC and TE, the 
permanent organization extends the development of rules and routines for 
projects within the standardized TIPS and TGL concepts. However, empiri-
cal findings, from the present study, show evidence of a power struggle be-
tween the permanent and temporary organization. Although work procedures 
are extended in all cases, activities performed in the TIPS and TGL projects 
are not limited by these work procedures.  

Results show that the permanent organizations at NCC and TE carry out 
managerial activities by distributing already existing routines to TIPS and 
TGL projects. The permanent organizations control projects when routines 
are accessed and used in TIPS and TGL projects. It is important to dissemi-
nate rules and routines to recurring projects that are disconnected from the 
permanent organizations. However, it is also essential that team members in 
TIPS and TGL projects access and use the available routines because the 
permanent organizations are only in close proximity to the projects when 
rules and routines are accessed and used. TIPS and TGL projects have to 
follow rules and routines in order for the permanent organizations to influ-
ence the work of the respective projects.  

Finally, it was surprising that the managerial activities found in this study 
only included attempts at regenerative activities, or as in the NCC and TE 
cases, attempts to improve existing routines. Even if the above discussions 
indicate that organization specific routines are subject to incremental change, 
this study suggests the opposite is true. Knowledge formed in TIPS and TGL 
projects does not change existing patterns that streamline organizational 
behavior. The extended routines used as standards for the TIPS and TGL 
product concepts were mapped before this study was initiated and the im-
provement attempts did not change the standard routines. My conceptual 
framework shows how managerial activities aimed at renewing knowledge 
were incomplete or lacking. NCC and TE create routines to control activities 
performed in TIPS and TGL projects and not necessarily to improve busi-
ness performance.   
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8.4 Transfer commonalities and differences  

All of the case studies demonstrate initial efforts by the host organization to 
transfer standardized knowledge. Knowledge transfer is a problem in the 
construction sector despite that the sector has a long history; however, the 
present study indicates that there are even greater problems in the TE cases.  

The present findings suggest that NCC and TE present somewhat different 
challenges regarding knowledge transfer. The empirical material indicates 
that it is difficult for NCC and TE to keep track of knowledge formed in 
TGL and TIPS projects, but it is more difficult in the IT cases than in the 
construction cases. Results from the TE part of the present study show that 
the permanent organization experienced difficulties keeping track of TIPS 
projects and were not good in monitoring the work performed. In contrast to 
the construction projects, the TIPS projects experienced substantial difficul-
ties to keep time schedules and deliver the standardized product. My concep-
tual framework shows that difficulties arise in the interplay between the 
project and mother organization. In order to give an in-depth explanation of 
where the difficulties arise, the conceptual framework introduces the indirect 
transfer concept. TE experiences extensive difficulties in the first part of the 
indirect transfer that identifies the content to be transferred, i.e. transferable 
knowledge. My framework also shows that the decoupling between project 
and mother organization is so extensive that the mother organization fails to 
monitor how recurring projects deliver a standardized product and thus loose 
the power to implement and manage the overall standardization process.  

The present results indicate that the permanent organization at NCC does not 
have as much trouble in keeping track of project work as compared with the 
permanent organization at TE. My framework shows that the problems that 
the NCC experiences also come about in the interplay between the project 
and mother organization. For NCC, however, more difficulties occur in the 
second part of the indirect transfer process, where transferable knowledge is 
supposed to be managed and diffused to recurring projects.  

In addition to monitoring, differences in the way that TIPS and TGL projects 
were organized and staffed affect the transfer process. This is a special trans-
fer challenge for TE. At TE, team members can change during the course of 
a TIPS project. Team members from product development, for example, are 
assigned on a short-term basis to different TIPS projects. Respondents de-
scribed team members from product development as resources that join a 
TIPS project when needed. These respondents also noted that it is difficult to 
keep track of the individuals that are on the team at any given time. My con-
ceptual framework shows how the organization of a team influences the 
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standardized transfer process. In addition, the framework acknowledges that 
knowledge proceeds in the transfer process when the same team member is 
used in similar project. Still, using a team member in a similar project is only 
one part of a standardized transfer process. The transfer process also in-
cludes, among other things, managerial activities. Managerial activities, 
however, assume that team members have been identified and that their ex-
periences have been located and arranged into routines. It becomes even 
more difficult for TE to manage standardization because it requires a lengthy 
transfer process. In the above-mentioned example, the first task in the stan-
dardized transfer process, i.e. re-usage of an individual’s experience, is the 
halting point. Therefore, fulfilling yet another task (e.g., transferring know-
ledge between members in a team in the transfer process) proves difficult or 
sometimes even impossible. 

8.5 Conceptual framework contribution 

Scholarly research in project management has started focusing on knowledge 
transfer in project-based organizations (Björkegren, 1999; Werr, 1999; An-
heim, 2001; Antoni, 2003; Carlile, 2004; Newell, Tansley, & Huang, 2004; 
Scarbrough, Bresnen, Edelman, Laurent, Newell, & Swan, 2004; Sydow, 
Lindkvist, & DeFillippi, 2004; Matusik & Heeley, 2005; Enberg, Lindkvist, 
& Tell, 2006; Newell, Bresnen, Edelman, Scarbrough, & Swan, 2006; Ro-
bertson & Williams, 2006). The vast majority of research in this area has 
concentrated on understanding knowledge transfer between what could be 
perceived as unique projects. A thorough examination of this research, how-
ever, yields the following conclusions. First, the transfer issues mainly re-
volve around aspects that are common to more bureaucratic and project-
based organizations (Björkegren, 1999; Werr, 1999; Anheim, 2001; Antoni, 
2003; Carlile, 2004) and fail to highlight the specific difficulties faced by 
industrialized project-based organizations. Second, while some transfer stu-
dies in the project management field rely heavily on either the personaliza-
tion or the codification approach (Sydow, Lindkvist, & DeFillippi, 2004; 
Enberg, Lindkvist, & Tell, 2006), an integrated approach that covers project 
members’ activities as well as standardization by the permanent organization 
has not yet been considered. Third, as a result of the research designs usually 
employed, it is nearly impossible to explore where standardized knowledge 
transfer fails. A thorough examination of standardization in project-based 
organizations allows for a more accurate exploration of transfer difficulties.  

Research in the fields of project management, organization studies, and 
knowledge management has been combined in my study as a contribution 
towards a conceptual framework that analyzes how standardized knowledge 
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is transferred. My study illustrates the importance of a discussion based on 
project management concepts that approach the problem of standardization 
and consider how it affects knowledge transfer. My study positions standar-
dization within the project management research and illustrates the useful-
ness of a new conceptual framework for research on knowledge formation 
and transfer between standardized projects. Following the work of Ekstedt et 
al. (1999) and Sydow, Lindkvist and DeFillippi (2004), I show that it is 
possible to decompose the transfer process between recurring projects within 
project-based organizations.  

Having identified these gaps in the existing literature, I contribute by devel-
oping and testing a conceptual framework that explores how and where stan-
dardized knowledge transfer fails. Furthermore, in an effort to provide a 
richer description of the transfer, my conceptual framework locates standar-
dized knowledge. To highlight the renewal of standardization efforts, I use 
language from within projects; this is where new knowledge forms. Finally, 
by drawing on eleven case studies, I provide an in-depth description of the 
lengthy transfer journey that encompasses much more than explicit routines. 
Before I move on to the task of elaborating the conceptual framework, I will 
briefly review the conclusions of previous works of literature that have used 
similar concepts. To locate existing knowledge, my conceptual framework 
considers knowledge as embedded. The previous literature supports the idea 
that formed knowledge may be viewed as embedded (Ekstedt, 1988; Ekstedt 
et al., 1999; Sydow, Lindkvist, & DeFillippi, 2004).  

According to Ekstedt el al. (1999), knowledge is generated, disseminated, 
used, and phased out in what the authors describe as a knowledge flow. 
While the concepts suggested by Ekstedt et al. (Ibid) appear to be useful for 
analyzing knowledge transfer in project-based organizations, they do not 
offer an effective analysis of transfers in a highly standardized context like 
the ones I encountered in the NCC and TietoEnator cases. Proceeding from 
Ekstedt el al. (Ibid) my conceptual framework shows that the phase-out of 
knowledge proved extremely difficult. Even though I use a language from 
within projects in my conceptual framework, it is evident that there is still a 
need to advance the understanding of how knowledge developed in projects 
is used to renew standardization efforts.    

The findings from the use of my conceptual framework lead to a number of 
major conclusions. Building on former studies of knowledge transfer be-
tween projects, my conceptual framework is extended to identify where 
transferable standardized knowledge is located, focusing on four entities that 
can describe the difficulties of industrializing project management: the team 
member, the recurring project, the permanent organization, and the product. 
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The difficulties of combining temporality and standardization have not been 
emphasized in previous project management research.   

Furthermore, my conceptual framework constitutes an extension of the pre-
vious research on knowledge transfer in project-based organizations, provid-
ing a context-specific and in-depth analysis of the journey that standardized 
knowledge takes when transferred to and used in another project. My con-
ceptual framework illustrates how knowledge proceeds through the transfer 
process. I augment the current literature by recognizing the complexity of 
standardization. I show that a task is fulfilled each time transferable standar-
dized knowledge moves forward in the transfer process. 

The following tasks are performed in a standardized knowledge transfer: 
• using the same team members in similar projects 
• making use of experiences gained from repeatedly delivering a 

recurring task 
• developing the standardized portion of the end-product 
• constraining the activities performed by individuals in the 

projects 
• managing recurring projects 
• adapting of the standardized product to local conditions 

Finally, my empirical material indicates that not even large project-based 
corporations with extensive experience in project management always man-
age to transfer standardized knowledge. This conclusion constitutes the basis 
for introducing two types of transfers into the present conceptual framework: 
direct transfers and indirect transfers. In a direct transfer, an individual 
moves from one recurring project to another. This is the simplest and most 
common way for NCC and TE to transfer knowledge. Here, the permanent 
organization’s only activity is to decide to move an individual to another 
recurring project. An indirect transfer is more complicated in the sense that it 
moves knowledge between projects by involving the permanent organiza-
tion. This is where NCC and TE are standardized and become more inde-
pendent of individual team members by incorporating the knowledge that 
they have acquired. 

8.6 Summary 

The introductory chapter suggested that industrialized project-based organi-
zations experience certain problems when transferring standardized know-
ledge between their temporary and permanent organizations. The present 
results are consistent with the view that this difficulty emerges because 
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projects are isolated from the permanent organization. The introduction sug-
gested that this division or disconnect presents challenges. Empirically, the 
disconnect was even greater than expected (some of the difficulties are out-
lined in chapters 6 and 7). The empirical results support the view that 
projects tend to ignore the standardized knowledge made available by the 
permanent organization. Furthermore, the permanent organization shows 
little interest in the knowledge established through projects. The present 
findings indicate that NCC and TE even resist knowledge transfers to some 
extent. To explain why, I extend current theories to highlight the role of in-
dividual team members, temporary and permanent organizations, in the 
transfer. The individuals provide the content to be transferred. The perma-
nent organization gathers and standardizes knowledge. Finally, the tempo-
rary organization opposes standardization when an arena is offered to adapt 
the standardized concept to local conditions. NCC and TE would risk losing 
legitimacy and power if they acknowledged that the standardized projects do 
not use the standardized knowledge they provided. While the permanent 
organization might enjoy legitimacy and power by establishing a relation 
with these projects, the present results are consistent with the view that such 
relations are weak and often close to non-existent. Still, the permanent or-
ganizations at NCC and TE tend to act as if they had access to knowledge 
generated through the recurring projects. In addition, the permanent organi-
zations acted as though knowledge was actually transferred between the 
recurring projects.  

I address the transfer problem by extending the existing literature and devel-
oping a conceptual framework to express how standardized knowledge is 
transferred between recurring projects and where transfer difficulties arise, 
where a transfer is defined as the reuse of internally generated, transferable 
knowledge in recurring projects. The present study identifies how far expe-
riences go in the transfer process and describes the transfer that makes reuse 
possible. My conceptual framework contributes to previous research by pro-
viding an in-depth analysis and illustration of the time-consuming journey 
taken by standardized knowledge during the transfer process. My framework 
also describes why it is essential to complete the entire transfer journey by 
highlighting the fact that a specific standardization task is fulfilled each time 
knowledge propels though the transfer process.  

The results indicate that standardized knowledge tends to take the shortest 
path during the transfer, i.e., to move the individual who has acquired the 
knowledge. Although projects recur, the process of transferring knowledge 
by any means other than by directly reusing team members remains compli-
cated. In such a direct transfer, however, it is not possible to control or stan-
dardize individuals’ personal knowledge. Choosing the quickest transfer path 
de-standardizes knowledge because many of the standardization tasks, such 
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as managing recurring projects, are not completed. I show that engaging the 
permanent organization requires a longer transfer process that offers exten-
sive opportunities to renew knowledge and to control and coordinate 
projects. However, my results also show that this transfer process is often 
too long and too complex to achieve. Team members’ experiences have to be 
identified and controlled by the permanent organization, which either ar-
ranges these experiences into standardized routines or improves the standar-
dized product. My conceptual framework illustrates just how difficult it is 
for permanent organizations to transfer even existing standardized know-
ledge such as routines. Project members often ignore or fail to use standar-
dized knowledge. My framework is also designed to take into account the 
new knowledge that develops in projects. It was disturbing not to find any 
evidence that project knowledge was used to renew the knowledge dissemi-
nated by the permanent organization. I show that most knowledge from 
projects fails to complete the lengthy transfer journey and remains persona-
lized.  
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Appendix A: Interview guide 

The interview guide, which was translated from Swedish, was used at NCC 
and TE. The present version is an updated version of the original interview 
guide. Although the original version was supplemented and modified during 
the ongoing study, only minor changes were made though these changes did 
enhance the clarity of the interview guide.   

The interview guide outlines topics covered and suggested questions.  

Initially, respondents were encouraged to describe the activities they carried 
out in the recurring TGL or TIPS project.  

o Describe the project.  
o Describe the activities you perform in the project.  
o How do you know what to do in the project? 
o How do you know how to perform work in the project? 
o Describe the routines used to guide the work. 

Subsequently, respondents were asked to describe if they had gained know-
ledge from members in either the ongoing TGL or TIPS project or other 
recurring TGL or TIPS projects.  

o Did you gain any knowledge from previous projects?  
o How did you gain access to this knowledge? 
o If and how is this knowledge used in the project?  

o Have you gained knowledge of something that can improve fu-
ture projects?  

o How did you gain this knowledge? 
o Describe your contact with other project members.  
o Describe a knowledgeable team member.  

o What makes this individual knowledgeable? 

Finally, respondents were asked to describe if and how they had used the 
PDS information system at NCC or the W2E system at TE. 

o Do you use the information system?  
o For what purpose do you use it  
o What do you use in the system? 
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All respondents were encouraged to speak about activities performed in con-
nection with the TGL and TIPS projects. In addition to the interview guide, 
the interviews were conducted according to what Ambrosini and Bowman 
(2001) refer to as a mapping process. The goal was to help respondents arti-
culate their actions by being more specific. Respondents were therefore 
asked such questions as, “How does that happen?” “What causes that?” 
“Who is involved?” “What influences that?” 
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Appendix B: List of interviews in the case 
studies 

This appendix consists of a list of respondents and other individuals men-
tioned in the case descriptions.  

Respondents and other individuals at NCC 
 

Respondents affilia-
tion 

Date Role in the project

NCC, permanent organization  2004-03-16 Responsible and expert on PDS 
NCC, permanent organization 2004-11-03 Top management 
NCC, permanent organization 2004-11-08 Top management 
NCC, permanent organization 2004-11-15 Top management 
NCC, Team member 2005-01-18 Team member Duved (Hamre) 
NCC, Team member 2005-01-18 Project manager Duved (Hamre) 
NCC, team member 2005-02-10 Contact person between project and 

permanent organization
NCC, team member  2003-11-04 Project manager Upplands-Bro 
NCC, permanent organization  2004-09-10 Top management in the “other” indus-

trial building initiative 
Finndomo  2003-11-26 Management at Finndomo factory  
NCC, team member  2004-02-05 Manager for groundwork Upplands 

Väsby
NCC, team member 2003-10-24 Site manager Södertälje 
Finndomo, permanent organi-
zation 

2003-11-26 Team member and coordinator be-
tween the Finndomo factory and the 
projects

Finndomo, permanent organi-
zation 

2003-11-26 Management at the Finndomo factory 

Finndomo, permanent organi-
zation 

2003-11-26 Top management at the Finndomo 
factory

NCC, team member  2004-10-12 Project manager Värmdö and also part 
of the original team that developed the 
TGL product

NCC, team member 2005-03-11 Project manager Södertälje  
NCC, team member 2004-02-04 Project manager Karlstad 
NCC, team member 2004-03-02 Project manager Södertälje (Äpplet) 
NCC, team member 2004-11-01 Project manager Värmdö 
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Respondents affiliation Date Role in the project 

Boetten, team member 2003-11-06 Project manager Upplands-Bro 

NCC, permanent organization 2003-10-15
Conducted the mapping process now 
available in PDS

NCC, team member 2004-03-11
Manager Upplands-Bro and Up-
plands Väsby project

NCC, team member 2004-12-06 Project manager Karlstad,  

Upplands-Brohus 2003-10-14 Customer Upplands-Bro 

NCC, team member 2004-03-11 Project manager Upplands Väsby 

NCC, permanent organization 2003-10-31
NCC Technical department respon-
sible for drawings

NCC, team member  2004-03-08
Contact person between project and 
permanent organization

NCC, team member 
NCC, permanent organization 2003-09-11

Meeting with two representatives 
form NCC of which one is the con-
tact between TGL projects and the 
permanent organization

NCC, team member 2004-09-30

Contact person between TGL 
projects and the permanent organi-
zation that also starts a mapping 
initiative

Observations in NCC183  
 

Observations Start date End date 
Södertälje 2003-10-24
Södertälje  2005-02-09
Väsby 2003-12-02
Hässleholm 2003-11-26
Karlstad  2004-02-04
Väsby 2004-02-05
Karlstad  2004-12-06
Duved  2005-01-17 2005-01-19 
Hässleholm 2005-03-15
Värmdö  2005-03-02
Värmdö  2004-12-07
Väsby  2004-09-14
Improvement meeting (Lessons Learned) 2003-12-19
PDS meeting 2004-10-08

 

                               
183 Please note that observations without an end date were concluded on the start date. 
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Respondents and other individuals at TietoEnator 
 

 

Respondents affiliation Date Role in the project
TietoEnator, team member 2003-10-03 Project manager Kvarnsveden and 

Hylte   

TietoEnator, team member 2004-02-16 Programmer 
StoraEnso, team member 2004-01-21 Team member in the previous TIPS 

implementation and programmed part 
of the system that the customer is 
using today 

Stora Enso, team member (in-
formal interview) 

2004-01-20 Superuser from the warehouse 

StoraEnso, team member 2004-01-21 Superuser from the market department 

StoraEnso, team member 
(informal interview) 

2004-01-21 Superuser from the IT department 

StoraEnso, team member 
(informal interview) 

2004-10-21 Superuser from the packing depart-
ment 

TietoEnator, team member 2004-12-02 Technical project manager for Hylte 

TietoEnator, permanent organiza-
tion 

2004-12-02 W2E auditor 

TietoEnator, team member 2004-04-27 Project manager for Kvarnsveden and 
Hylte 

TietoEnator, team member 2004-04-15 Technical project manager Kvarnsve-
den and Hylte 

TietoEnator, permanent organiza-
tion 

2004-05-14 Quality accessor 

TietoEnator, team member 2004-01-16 Programmer 
TietoEnator, team member 2003-09-11 Project manager Kvarnsveden and 

Hylte  

TietoEnator, team member 2003-10-30 Technical project manager Kvarnsve-
den and Hylte 

TietoEnator, team member 2003-10-30 Programmer 
StoraEnso, team member 
(informal interview) 

2004-10-17 Superuser from the warehouse 

TietoEnator, team member 
(informal interview) 

2004-10-17 Manager for PD in Finland 

StoraEnso, team member 2004-01-20 Project manager in Hylte 
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Observations in TietoEnator184  
 

Observations Start date End date 
FAT at the Hylte mill 2004-01-19 2004-01-21 
W2E audit in Örnsköldsvik 2004-12-02   
SAT / Start-up at the Hylte mill 2004-10-16 2004-10-18 

 

                               
184 Please note that observations without an end date were concluded on the start date. 


