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Abstract 

This thesis examines what organizational conditions a technical consultancy firm in the AEC 
industry needs to aid project managers share knowledge between project groups and to the 
organization. The research area was chosen since the Swedish AEC industry today suffer from 
low knowledge creation and lack of efficient use of existing knowledge. 

The research consisted of a qualitative study with semi structured in-depth interviews at 
companies in both the AEC industry and in other industries with more developed knowledge 
management. The research also included observations and a questionnaire answered by project 
managers at Tyréns AB, which the thesis has been done in collaboration with. The purpose of the 
research was to gain insight in how the AEC industry manages knowledge today, how they want 
to develop, and what the AEC industry can learn from other industries.  

The research indicates a fragmented view of what knowledge management is and how it should 
be used. All investigated companies use knowledge management to some extent. In the AEC 
industry it is unstructured and lack implemented strategies. Processes for knowledge creation do 
exist but are rarely used. Interviews and the questionnaire show desire from the project managers 
to structure and develop knowledge management. Moreover, project managers seem to prefer 
personalization over codification as method to share knowledge. 

The research concludes if top management wants to develop knowledge management they need 
to teach the whole company what it is and use their employees to develop knowledge 
management strategies at department level. Personalization is preferred, the organization must 
provide opportunities for both formal and informal gatherings to share and develop knowledge 
between both project managers and the other employees. In addition, the project managers 
should help each other and act sounding boards on how a project can increase the efficiency. 
Technical consultancy firms in the AEC industry should also develop their payment methods to 
include room for new, creative solutions and implement common processes for all project 
managers to work after.  
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Sammanfattning 

Det här examensarbetet undersöker vilka organisatoriska förhållanden ett konsultföretag i 
byggbranschen behöver för att en projektledare ska kunna ta tillvara på kunskap från 
projektgruppen och dela den med företaget och till andra projektgrupper. Det här ämnet har 
undersökts för att det idag finns ett behov av att skapa ny kunskap och bättre nyttja befintlig 
kunskap i den svenska byggbranschen.  

Studierna har bestått av en kvalitativ studie med semi-strukturerade djupintervjuer av företag i 
både byggbranschen och i andra branscher med mer utvecklad kunskapshantering. Studierna 
inkluderar även observationer och en enkät besvarad av projektledare på Tyréns AB, som 
examensarbetet har utförts i sammarbete med. Studierna har gjorts för att få insyn i hur 
byggbranschen hanterar kunskap idag, hur dem vill utvecklas och vad byggbranschen kan lära av 
andra branscher. 

Studierna visar att det finns en delad bild av vad kunskapshantering är och hur det ska användas. 
Det finns kunskapshantering på alla undersökta företag, men den är i de undersökta 
byggbranschföretagen ostrukturerad och utan implementerad strategi. Processer för att skapa 
kunskap finns i stor utsträckning men används tvivelaktigt. Intervjuer och enkäten visar att det 
finns en vilja att strukturera och utveckla kunskapshanteringen hos projektledare. Förutom detta 
verkar projektledare föredra socialisering före objektifiering som metod för att dela kunskap.  

Studierna visar att om företagsledningen vill utveckla kunskapshanteringen så måste dem tydligt 
lära ut vad det är samt ta hjälp av de anställda för att utveckla kunskapshanteringsstrategier på 
avdelningsnivå. Eftersom socialisering föredras måste organisationen ge tillfällen för både 
formella och informella sammankomster att dela och utveckla kunskap mellan både projektledare 
och övriga anställda. Utöver detta borde projektledare ta mer hjälp av varandra genom att agera 
bollplank hur projekt kan utvecklas och effektiviseras. Konsultföretag i byggbranschen borde 
även utveckla sina betalningsmodeller för att få utrymme för nya kreativa lösningar samt skapa 
gemensamma processer att jobba efter.  
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1 Introduction 

1.1 Background 
“I don’t know if this type of business will exist in 10 years.”  

This opinion is emphatically stated by a top manager at a large Swedish technical consultancy 
firm. According to the manager suppliers and contractors is incrementally incorporating 
consultant-like services in their businesses. Hence the manager claims to observe a potentially 
decreasing market for technical consultancy services. If this trend continues technical consultancy 
firms need to develop to prevail. One way for the companies to develop could be to better utilize 
their existing knowledge and constantly create new knowledge.   

We live in an ever changing world were new ideas redefine our understandings and standards 
every day. This constant change exists thanks to new knowledge continuously created through 
experiences and research (Frappaolo, 2006). In earlier times we would not attribute the increased 
knowledge for a company’s success; instead the success would come from improved and new 
tangible assets, e.g. new machinery (Drucker, 1988). Today a company’s success or failure largely 
depends on its intangible asset; what underlying knowledge the company have and how they 
develop it into competitive advantage (Stewart & Losee, 1994). This means every organization 
constantly needs to update their knowledge to keep and improve their capabilities. 

The society is in a constant learning loop where new findings lead to new knowledge, allowing 
even more of the unknown to be discovered (Liebowitz & Megbolugbe, 2003). This is a 
simplified description of the reality since knowledge is challenging to capture and share, and 
therefore difficult to build new ideas on (Polanyi, 1962). The difficulties arise from the issue of 
sharing knowledge, since knowledge is associated with individuals. According to Polanyi (1962) 
knowledge is produced as a combination of the information a person receives and the person’s 
values, aptitude, training, and resources. This means that people are necessary for knowledge to 
exists, which can limit the knowledge sharing to an individual level. Equally important as having 
knowledgeable employees are organizational processes and routines. For an organization to fully 
take advantage of its knowledge it needs to be managed properly (Hansen, Nohria, & Tierney, 
1999). In other words, an organization needs knowledge management to keep and develop its 
capabilities and thereby increase efficiency.   

What kind of, and how much, knowledge management an organization needs largely depends on 
the industry. In project based industries knowledge management is important to share knowledge 
between projects where group members do not meet or if the projects occur during different 
time periods (Hansen et al., 1999). However, many project intense industries lack both abilities 
and motivation to implement knowledge management; this is the case in the AEC (architectural, 
engineering, and construction) industry (Kamara, Augenbroe, Anumba, & Carrillo, 2002). The 
Swedish AEC industry seems to suffer from poor exploration of new knowledge, concurrently as 
not fully using their existing knowledge (Eriksson, 2012). To fully implement knowledge 
management in the AEC industry projects need to find, store, share, and reuse its knowledge. 
The project manager in a construction project has the ability to influence organizational 
knowledge sharing; therefore the project manager can be a key player in developing and 
maintaining knowledge management (Liebowitz & Megbolugbe, 2003). 

1.2 Research Problem and Question 
The lack of sufficient knowledge management in the AEC industry could be one reason behind 
inadequate business improvement and a slow innovation progress (Kamara et al., 2002). 
According to Kamara et al. (2002) this can be due to time wasted on tasks which could be 
standardized, using resources to find new solutions that already exist, and lack of feedback and 
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debriefing to improve project structure and execution. For the Swedish AEC industry, Eriksson 
(2012) believe the insufficient knowledge management is due to a short-term project focus and 
decentralized organizations. This will hinder learning from experiences between varying time and 
locations. A Swedish governmental investigation from 2002 concluded the Swedish AEC industry 
to be resistant to change, have territorial thinking, and have an inability to use existing knowledge 
(Socialdepartementet Byggkommisionen, 2002). This results in lower quality and escalating prices.  

There seems to be a general agreement in the AEC industry that acknowledge the potential value 
of knowledge management (Kamara et al., 2002). However, it appears to be difficulties in making 
these values obtainable by not fully articulating effective knowledge management strategies and 
putting emphasis in wrong areas. Of course there are many AEC companies today that are 
profitable and successful in many senses, otherwise they would cease to exist. This thesis 
examines the current state of knowledge management for technical consultancy firms in the 
Swedish AEC industry. It also glances at other industries that have already implemented and now 
fully leverage on their knowledge management strategies. To investigate what they have done to 
succeed and how the AEC industry, especially the technical consultancy firms, could take 
advantage of it.  

The thesis mainly focuses on giving technical consultancy firms suggestions on how to enhance 
their knowledge management. A project manager, in charge of a construction project, is a key 
person on the path to overcome the obstacles related to knowledge management and should 
therefore be provided appropriate organizational support. With help from guidelines the project 
manager can lead a project to identify and create knowledge to share with other projects within 
the company or field. The thesis examines the project manager’s possibilities to enhance 
knowledge sharing between construction projects. The main question to be investigated is: 

- Which organizational conditions aid a project manager to enhance knowledge 
sharing in a technical consultancy firm in the AEC industry? 

To answer the research question the following sub-questions have been investigated:  

- What is the general perception of knowledge management in the AEC industry?  
- How does a project manager in the AEC industry work with knowledge management 

today?  
- What knowledge management strategies exist in technical consultancy firms, and how 

were these implemented?  

1.3 Research Design 
This thesis investigates the research question through an exploratory research, which is an 
appropriate research type when facing an unstructured problem (Ghauri & Grønhaug, 2010). To 
some extent awareness of what to consider when investigating the problem exists, but there are 
still a lot of uncertainties surrounding the area of interest, for example: 

- How come knowledge management seemingly has not become as popular in the AEC 
industry as in e.g. the management consulting industry, even though its potential seems 
clear? 

- What are the main obstacles for the project manager when implementing knowledge 
management in construction projects? 

- What kind of knowledge management should the project manager work with to be 
beneficial for an AEC company, or more precisely a technical consultancy firm? 

There are two methods for conducting research: quantitative and qualitative (Ghauri & 
Grønhaug, 2010). A qualitative research method is appropriate when focus is on e.g. 



6 
 

understanding a phenomenon about which little is known, and the method in itself is flexible and 
unstructured. In this thesis, a basic understanding of knowledge management exists. However, 
the phenomenon of why it has not been broader adopted in the AEC industry is unknown. 
Adding to this the fact that the research design is exploratory the conclusion is drawn that a 
qualitative method is appropriate. The qualitative method is conducted through a case study 
(Ghauri & Grønhaug, 2010) which involves data collection through sources such as a 
questionnaire, interviews, and observations. The interviews conducted during the case study are 
in-depth interviews held with employees at Tyréns and the other investigated companies.  

1.4 Purpose  
This thesis is written on Master level at KTH in Stockholm, Sweden, within the track of 
Architectural Design and Construction Project Management. It is written in collaboration with 
the technical consultancy firm Tyréns AB. The purpose of the research is to investigate how 
knowledge and knowledge management is viewed upon in the AEC industry, especially at 
technical consultancy firms. If there is a difference between the AEC industry and other 
industries, i.e. law and management consulting, in general and if methods used in other industries 
could be applicable in an AEC context. The theoretical framework of the thesis aids the 
investigation of how knowledge sharing can be enhanced in technical consultancy firms. The aim 
of the thesis is to provide the AEC industry in general with new input regarding knowledge 
management. The aim is also to provide Tyréns in particular with suggestions on needed 
organizational conditions to enhance project managers’ knowledge sharing between projects. 

1.5 Delimitations 
The thesis has been limited to focus on the project manager’s possibilities with knowledge 
management. Hinders and opportunities with knowledge management for other roles in the AEC 
industry have therefore not been investigated. Moreover, the research focuses on how to create, 
initiate, and motivate knowledge sharing within a PBO rather than investigate specific tools for 
knowledge sharing. 

1.6 Reading Guidelines 
Following the introductory part of this thesis the theoretical framework is presented, divided in 
two chapters. The first chapter concerns Knowledge in Organizations and the second Knowledge 
Management in a Project Context. After the theoretical framework, the methodology used to 
conduct the research is described before the empirical findings are presented. The theory 
combined with the empirical findings result in an analysis chapter. The final chapter features 
conclusions, suggestions for Tyréns and possible future research. The thesis ends with a list of 
references and appended material.  
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1.7 Abbreviations 
AEC Industry = Architectural, Engineering, and Construction Industry 

CEO = Chief Executive Officer 

CPM firm = Construction project management firm 

IPMA = International Project Management Association 

KM = Knowledge management 

MC firm = Management consultancy firm 

OECD = Organization for Economic Co-operation and Development 

OPM3 = Organizational Project Management Maturity Model 

PBO = Project based organization 

PDL = Professional development lawyers 

PM = Project manager 

PMBOK = Project Management Body of Knowledge 

PMI = Project Management Institute 

SECI = Socialization, Externalization, Combination, and Internalization 

TC firm = Technical consultancy firm 

Tyréns = Tyréns AB 
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2 Knowledge in Organizations 
Already in the mid 1990’s, researchers started to emphasize the importance for organizations to 
increase their flexibility (Hitt, 1998). Concurrently some authors provided research implying that 
CEOs of large U.S. companies had started to acknowledge the importance of knowledge and 
intellectual capital in modern organizations (Wiig, 1997). In a report from 1996, OECD stated 
that knowledge gradually was becoming recognized as a key to economic growth. Fuelled by the 
technological revolution and the globalization a new economy arose with a competition higher 
than ever before (Hitt, 1998). This new economy has popularly been termed the knowledge 
economy, defined by Powell and Snellman (2004, p. 199) as “production and services based on 
knowledge-intensive activities that contribute to an accelerated pace of technological and scientific advance as well as 
equally rapid obsolescence”. According to Powell and Snellman one main element of the knowledge 
economy is that organizations will start to rely more on intellectual capabilities and less on 
physical inputs. Sveiby (1997) claims the knowledge economy is characterized by a shift from 
emphasize on industrial manufacturing companies to companies providing business services 
where knowledge is a key asset.  

In the mid to late 1990’s, responding to the technology revolution and the realization that 
organizational knowledge is a valuable asset, technologies arouse to better manage and utilize 
information (Frappaolo, 2006). The term of knowledge management (KM) became popularized. 
KM provides opportunities for organizations to take educated decisions in dynamic and 
unknown situations by leveraging on the already accumulated knowledge possessed by their 
employees.  

2.1 What is Knowledge? 
For a company to take advantage of their knowledge, and create new, it is of great importance to 
understand what knowledge is (Sveiby, 1997). Knowledge is not equal to information. 
Knowledge needs to be shared to be useful; information and knowledge are shared differently. 
Therefore, to be able to use the knowledge within a company it cannot be categorized as 
information.  

According to Oxford Dictionaries (2013) knowledge is defined as “awareness or familiarity gained by 
experience of a fact or situation”. The fact that knowledge is created through experience is the key to 
why knowledge is different from information. According to Sveiby (1997) knowledge is created 
when information is interpreted. Liebowitz and Megbolugbe (2003) describe knowledge as data 
refined by arrangement and action. When data is arranged by patterns it develops into 
information, when the information is combined with action it becomes knowledge. Action is the 
experiences which create knowledge; this indicates that knowledge is linked to the person 
experiencing it. According to Liebowitz and Megbolugbe knowledge is therefore dependent on 
the individual’s values, the organization’s culture, and the outside world. Even though knowledge 
is stored within us it is often difficult to articulate (McDermott, 1999). McDermott means that we 
cannot explain what we know; it only comes into our minds when we need it.  

2.1.1 Explicit and Tacit Knowledge 

The level of difficulty to share knowledge varies and knowledge is often categorized by that 
aspect. One common distinction is between explicit and tacit knowledge (Hansen et al., 1999). 
Explicit knowledge is easy to articulate and store while tacit knowledge is embedded within us 
and difficult to communicate. This distinction was first identified by Polanyi (1966) in The Tacit 
Dimension, where he concluded that tacit knowledge is closely related to experience due to its 
connection with intangible factors. These factors, such as instinct, values, and personal beliefs, 
are why tacit knowledge is difficult to share between individuals. According to Frappaolo (2006) 
companies tend to focus on sharing the employees’ explicit knowledge since it can be captured 
and standardized in an information system. Frappaolo indicates that if a company could share 
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their employees’ tacit knowledge it would be a great competitive advantage since personal 
experiences could be combined and new knowledge created.  

2.2 The Knowledge Organization 
Sveiby (1997) explores the foundations of the knowledge economy. As knowledge is inherent 
with people and cannot exist without them, the basis for succeeding in the new economy is to 
transform organizations to knowledge organizations. The managers’ primary function is to 
manage the knowledge of their employees. Due to this Sveiby argues that the old theories for 
managing people are obsolete and new ways are required. This also corresponds to an article 
written in 2000 by Nonaka, Toyama, and Konno, where they argue that the old view of 
management needs to be abandoned. According to Sveiby (1997) some managers had already in 
the late 1990’s started the process of re-inventing their companies with a knowledge perspective. 
To manage a knowledge organization a new way of thinking is required: 

“By freeing themselves from the mental straitjackets of the industrial age, some of these pioneer managers have 
found […] a wellspring of limitless resources arising from the infinite human ability to create knowledge and from 

the convenient fact that […] knowledge grows when it is shared.”  
(Sveiby, 1997, Preface p. x) 

The intangible assets of a company are divided into three aspects: employee competence, internal 
structures, and external structures (Sveiby, 1997). Employee competence refers to the ability to 
act in innumerous situations to create both tangible and intangible assets. This competence is 
possessed by the employees and owned solely by them. Secondly, internal structure refers to e.g. 
patents, routines, processes, and computer systems, created and used by the employees but 
owned by the organization. Commonly the employee competence along with the internal 
structure is considered as the organization. Lastly external structure refers to the organization’s 
relationships with customers and suppliers.  

Continuing this reasoning Sveiby (1997) concludes some characteristics for a knowledge 
organization. The first one is the employees, to a large extent consisting of highly qualified and 
educated knowledge workers with the task to convert information to knowledge. However, the 
competence of the employees would be useless unless there were no internal structure and 
customers and suppliers, which brings Sveiby to his second characteristic of a knowledge 
organization: that none of them are isolated islands. Every organization act in an environment 
depending on their external structure, which support and enhance their knowledge base.   

2.3 Definition of Knowledge Management 
Ever since KM became a buzzword in business and technology industries, there have been many 
definitions of the concept (Frappaolo, 2006). Frappaolo (2006, p. 8) concludes KM to be “the 
leveraging of collective wisdom to increase responsiveness and innovation”. In this definition he includes KM 
to be a technology, a directive, a strategy, and a culture. Frappaolo emphasizes that not some but 
all of these aspects have to be included for KM to exist.  

For a more concrete description KM could be seen as “the process of creating value from an 
organization’s intangible assets [...] knowledge management deals with how best to leverage knowledge internally 
and externally” (Liebowitz & Megbolugbe, 2003, p. 189). Hansen et al. (1999) describe KM more 
straightforward by saying that KM is how organizations obtain, arrange, store, and share 
knowledge from their employees. With these definitions in mind it is important to understand the 
difference between KM and information management. Frappaolo (2006, p. 9) describes 
information management as “predetermined responses to anticipated stimuli”, while KM is “innovative 
responses to new opportunities and challenges”. 
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2.4 Knowledge Management Strategies 
For a company to work with KM the organization needs to decide how to approach the 
company’s knowledge (Hansen et al. 1999). What KM strategy to choose depends on the 
company’s characteristics, its customers, and their position in the industry. Hansen et al. presents 
two strategies and suggest every company to focus on one of them when they are ready to 
implement KM. The codification strategy handles knowledge by storing it in databases accessible 
to all employees. The personalization strategy focuses on keeping the knowledge within the 
employees and promotes sharing it person-to-person.  

A company focusing on codification develops standardized solutions based on reusing 
knowledge from past experiences, which they adjust depending on the customer’s request 
(Hansen et al., 1999). The company saves money by saving time, while the customers obtain well-
tested, high quality products or services to a lower cost. The drawback with this strategy is that 
tacit knowledge is not easily documented why valuable knowledge could be lost. Differentiated 
products or services and great innovation is difficult to come by using the codification strategy. 
On the other hand, a company focusing on personalization develops unique solutions to their 
customers by focusing on close relationships both within the company and with customers. They 
develop sophisticated networks to be used as guides for their employees to contact co-workers 
with the most expertise. To generate a solution they use brainstorming and one-to-one meetings 
with experts. The process is time consuming but creates innovative, one-of-a-kind results using 
the involved employees’ tacit knowledge.  

According to Winch (2010) a company using the codification strategy will focus on activities 
where knowledge can be taken from the employees and put in databases. These activities include 
group training, to store project debriefings in databases, and to employ bachelor students who 
learn how to use the existing standard solutions. A personalization company will rather use one-
to-one mentoring, develop communities of practice, extend employees network with gatherings 
and employee databases, establish knowledge officers to be in charge of different knowledge 
areas and hire top master students to solve problems creatively.  

2.5 Opportunities and Obstacles with Knowledge Management 
Findings in Harvesting Project Knowledge: a Review of Project Learning Methods and Success Factors by 
Schindler and Eppler (2003) identifies a lack of KM in project organizations, which implicates 
that there must be obstacles to overcome before satisfyingly implementing KM. Schindler and 
Eppler identifies three common obstacles for a company to overcome before implementing KM: 

- All projects have different time and resource constraints which make it difficult to find a 
common KM platform. To fully implement KM the chosen processes must be 
systematically integrated in the organization. The lack of a common platform makes this 
difficult.  

- After project completion it is problematic to reach external team members to get their 
knowledge input. Without every team member’s input it is difficult to identify and share 
the obtained project knowledge.  

- Projects are often fully sponsored by a client who needs to be convinced that KM is 
useful in order to invest in it. This can be difficult to show explicitly since KM often 
generates long term gains, rather than short term wins.  

Hansen et al. (1999) also identifies that the complexity of knowledge makes it difficult to store in 
documents to enable broader sharing. This constraint is connected to knowledge being value 
dependent and often includes logical reasoning on how a solution is reached.  

Even though Schindler and Eppler (2003) focus on obstacles when implementing KM, they 
argue that by systematically documenting project experiences an organization can find better 
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solutions to problems. Other research has shown that organizations can benefit from KM if it is 
implemented in the right way (Liebowitz & Megbolugbe, 2003). Below, the main opportunities as 
identified by Liebowitz and Megbolugbe are described.  

- With KM the project manager can enhance the communication in a project and make 
more informed decisions due to the increased amount of knowledge available. By sharing 
the team members’ knowledge, their values and goals will also be shared which will 
improve group collaboration.  

- By first learning from what others have done in a project area, time and resources can be 
saved. Instead of always ‘reinventing the wheel’ knowledge can be reused with KM.  

- An organization storing their employees’ knowledge can better distribute project roles. By 
knowing their human capital the organization can assemble high performing teams by 
including people with the required knowledge. 

2.6 The Knowledge Spiral  
Having established the characteristics of an organization operating in the knowledge economy 
and the fundamentals of KM, focus turns to the actual creation of knowledge as investigated by 
Nonaka (1991) and later by Nonaka et al. (2000). As Sveiby (1997) termed these new 
organizations as knowledge organizations, Nonaka (1991) introduced them as knowledge-creating 
companies. Nonaka placed the creation of new knowledge, the dissemination of it throughout 
the organization and its embedment in new products at the heart of the knowledge-creating 
company. According to Nonaka the creation of new knowledge begins with the individual. The 
transformation of the individual’s knowledge into organizational knowledge should be the central 
activity of a knowledge-creating company, and it should be continuously on-going and take place 
at all levels of an organization.  

Nonaka (1991) precedes Sveiby’s (1997) opinion that a new approach among managers is 
necessary to lead a knowledge-creating company. Nonaka (1991, p. 162) takes this reasoning even 
further when he states that terms such as “brainpower” and “intellectual property” were mere 
buzzwords and that there were only a few managers who “grasp the true nature of the knowledge-
creating company”, and therefore knew how to manage it. 

Nonaka (1991) investigated the difference between Western and Japanese companies, where the 
latter early adapted to the knowledge economy and became famous for their ability to e.g. 
respond rapidly to customers and new markets. The key in this adaptation was found in the 
Japanese approach to knowledge creation. Western managers considered organizations as 
information-processing machines, where the only useful knowledge was formal and systematic. 
On the contrary, Japanese firms had a more holistic view of knowledge because they saw 
organizations as living organisms. Like an individual the organism can have a collective sense of 
identity and purpose, which lead to a shared understanding of what the company stands for and 
where it is going. The centerpiece in the Japanese approach was to exploit the tacit knowledge 
within every employee and make it useful for the entire organization. Sveiby’s (1997) description 
of knowledge organizations aligns with this, when he claims that employees should be considered 
both the machines and the minders of the machines.  
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Following this differentiation between Western and Japanese managers Nonaka (1991) 
introduced the first part of the knowledge spiral, suggesting how knowledge is created in an 
organization. Through several case studies Nonaka derived a model consisting of four patterns 
indicating how tacit knowledge could be turned into explicit knowledge and vice versa, see figure 
1. The knowledge spiral will be elaborated below, presenting research by Nonaka et al. (2000) 
where the knowledge spiral includes three parts: the SECI process, the concept of ba, and 
knowledge assets.  

 

2.6.1 The SECI Process 

The first part of the knowledge spiral is called the SECI process, which refers to the 
transformation of tacit knowledge into explicit and vice versa, hence the original version of 
Nonaka’s (1991) knowledge spiral (Nonaka et al., 2000). Nonaka et al. choose to refer to the 
interaction between tacit and explicit knowledge as knowledge conversion, a process where both 
quality and quantity of tacit and explicit knowledge is expanded.  

Jugdev (2007) investigated the SECI process through a quantitative research approach, seeking to 
contribute to the empirical work on project management as a source of competitive advantage. 
According to Jugdev (2007, p. 437) companies seeking to develop their competitive advantage 
should focus on all four patterns of knowledge conversion, writing “… the findings do support the 
importance of emphasising knowledge development and sharing among all four quadrants”. In her paper Jugdev 
exemplified the SECI process with a project group discussing a project report template. This 
example will be used below to concretize the four patterns for the knowledge conversion process 
that Nonaka (1991) established.   

Socialization. Tacit knowledge can be shared directly from one person to another (Nonaka, 
1991). Due to its time and space dependence, tacit knowledge can be shared and expanded only 
through shared experiences in what is called socialization (Nonaka et al., 2000). This is mainly 
done by one person observing another and gaining knowledge through imitation and practice. In 
the socialization process neither the teaching nor the observing person gains systematic insight in 
their knowledge, why it is a limited form of knowledge creation that cannot be easily leveraged by 
an organization as a whole (Nonaka, 1991). In Jugdev’s (2007) example socialization occurs when 
members of a project group discuss various aspects of the project report template.  

Externalization. The most powerful knowledge conversion is between tacit and explicit 
knowledge (Nonaka, 1991) and this is also where companies should focus their efforts trying to 
increase their sustainable competitive advantage (Jugdev, 2007). When tacit knowledge becomes 

Figure 1. The SECI process. Authors’ version of Jugdev (2007). 
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explicit by someone articulating it, knowledge is crystallized (Nonaka et al., 2000). This allows it 
to be shared by others and to become the basis for new knowledge in an organization, for 
example when someone expresses an opinion about the project report template (Jugdev, 2007). 
However, Jugdev states that the externalization step involves using abstract terms through e.g. 
metaphors. As metaphors are not commonly seen as tools to process information into knowledge 
they may be less supported in an organization which could hamper externalization.   

Combination. Through the combination of different pieces of explicit knowledge an individual 
can generate a new whole of the knowledge (Nonaka, 1991), a more complex and systematic set 
of explicit knowledge (Nonaka et al. 2000). This might be useful in some situations, for example 
when putting together a financial report, but it does not really extend a company’s existing 
knowledge base. The example for combination given by Jugdev (2007) is simply the project 
report template itself, which is based on explicit knowledge possessed by the company.  

Internalization. Internalization embodies and transform gained explicit knowledge into tacit 
knowledge (Nonaka et al., 2000). Building on the previous steps internalization explains the 
importance of externalizing tacit knowledge (Nonaka, 1991). When tacit knowledge of one 
employee has been made explicit, it helps other employees to broaden, extend, and reframe their 
own tacit knowledge. This in turn starts the knowledge spiral all over again. Jugdev (2007) 
exemplifies internalization by saying that project group members using the project report 
template internalizes knowledge when they identify what parts of the report that are useful to 
them.  

Jugdev’s (2007) empirical findings demonstrate that the steps in the SECI process should not be 
randomly approached. Through statistical analysis Jugdev showed that the linear progression 
through the steps in the SECI process has a higher correlation than jumping between steps. 
Hence knowledge is converted more effective if the sequence is appropriately followed, i.e. 
combination ahead of internalization etc.  

Nonaka et al. (2000) emphasizes that the SECI process truly creates a spiral of knowledge, not a 
circle. As tacit and explicit knowledge interacts through the four patterns of knowledge 
conversion, knowledge is amplified and expanded in an organization. It originates at the 
individual level and transcends through the organization before it starts all over again at a larger 
scale, or as Nonaka et al. (2000, p. 12) express it:  

“Organizational knowledge creation is a never-ending process that upgrades itself continuously.” 
  

The creation of new knowledge is not only dependent on the organization itself (Nonaka et al., 
2000). It also takes place inter-organizationally when knowledge is transmitted across 
organizational boundaries. Knowledge affiliated with one organization can jumpstart the 
knowledge-creating process in another organization. This confirms Sveiby’s (1997) opinion of the 
external structure as part of an organization’s intangible assets as well as his second characteristic 
of a knowledge organization, that none of them are islands.    

2.6.2 The Concept of Ba 

Knowledge is space and time dependent, it needs a physical context to be created (Nonaka et al., 
2000). The Japanese word ba roughly translates into place, and Nonaka et al. (2000, p. 14) argues 
that ba offers such a context and defines it as “a shared context in which knowledge is shared, created and 
utilised”. Ba is a necessity for the individual conversions of knowledge, as it provides the energy, 
quality, and space to perform it. Alvarengo Neto and Choo (2010, p. 1) called ba an enabling 
condition when they argued that “the management of organizational knowledge is really about managing the 
context and conditions by which knowledge can be created, shared, and put to use…”.  
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As already mentioned in section 2.1, information combined with action in the form of personal 
experience generates knowledge (Liebowitz & Megbolugbe, 2003). To be able to create meaning 
out of information individuals need social, cultural, and historical contexts (Nonaka et al., 2000). 
Thompson and Walsham (2004) states meaning as a prerequisite for knowledge to exist. 
According to them the interaction between knowledge and its context is the key to generate 
meaning: 

“…organizations need to understand […] the nature of knowing and the types of contextual input required for 
this to occur […] interaction between the two generates meaning.”  

(Thompson & Walsham, 2004, p. 743)  

Ba is not necessarily a physical space, but rather a place where information can be interpreted into 
knowledge (Nonaka et al., 2000). As a concept, ba combines and unifies the physical space of e.g. 
an office, the virtual space of e.g. e-mails, and the mental space of e.g. ideals.  

Some research states knowledge creation is an individual activity (Grant, 1996; in Nonaka et al., 
2000) that is static and inhuman. On the contrary, Nonaka et al. (2000) argues that the key to 
understanding ba is interaction. Knowledge is not created in individuals acting alone, but in the 
interaction among and between individuals and their environment. The context in which this 
interaction takes place is what Nonaka et al. mean represent ba.  

There are four types of ba, see figure 2, each offering a particular context (Nonaka et al., 2000), 
or support (Alvarengo Neto & Choo, 2010) for the steps in the SECI process, increasing the 
speed of knowledge creation. Each type is defined by two dimensions: form of interaction, 
whether it is individually or collectively; and media used for the interactions, whether it is through 
face-to-face contact or through virtual media such as e-mails. Understanding ba, its 
characteristics, and how to build, maintain, and utilize it is a necessity to facilitate organizational 
knowledge creation.  

 

Originating ba. Originating ba mainly offers a context for socialization (Nonaka et al., 2000), 
hence it is a place where individuals can share their tacit knowledge through individual and face-
to-face interactions, see figure 2. Care, love, trust, and commitment remove the barriers between 
individuals and form the basis for knowledge conversion. To develop those feelings individuals 
need to sympathize and empathize with each other.  

Dialoguing ba. While originating ba offers a context for people to share their tacit knowledge, 
dialoguing ba is a more deliberately constructed context for people not only to share their tacit 
knowledge but also to articulate it and establish it as common concepts (Nonaka et al., 2000). 
Hence, dialoguing ba offers a context for tacit knowledge to be made explicit, why it supports the 

Figure 2. Four types of ba. Authors’ version of Nonaka et al. (2000). 
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externalization process and is defined by collective and face-to-face interactions, see figure 2. The 
key to managing knowledge creation in this context is to summon people with the right mix of 
specific knowledge and competences for their tasks.  

Systemizing ba. Systemizing ba offers a context for the combination of existing explicit 
knowledge; hence it supports the combination process (Nonaka et al., 2000). As explicit 
knowledge is easy to store and communicate (Hansen et al., 1999) it is easily shared to a large 
number of people in written form (Nonaka et al., 2000). Due to this, systemizing ba is defined by 
collective and virtual interactions, see figure 2. Systemizing ba can be created through the use of 
virtual collaborative tools such as e-mails and manuals. 

Exercising ba. The explicit knowledge that is communicated in systemizing ba is embodied in 
exercising ba, why it supports the internalization process and is defined by individual and virtual 
interactions (Nonaka et al., 2000), see figure 2. As internalization is the final step in the SECI 
process, exercising ba is the final ba type, which after successful completion starts over at 
originating ba: 

“In exercising ba, knowledge created and compiled in systemising ba is justified by being compared with the reality 
of the world, and the gap between the knowledge and the reality triggers a new cycle of knowledge creation.” 

(Nonaka et al., 2000, p. 19) 

2.6.3 Knowledge Assets 

The foundation for any knowledge-creating process is knowledge assets, defined by Nonaka et al.  
(2000, p. 20) as “firm-specific resources that are indispensable to create values for the firm”. These assets 
function as inputs, outputs, and moderating factors for the knowledge-creating process and 
Nonaka et al. exemplifies trust among organizational members as an asset. Trust among 
colleagues is an output generated in the knowledge-creating process, concurrently it moderates 
how well ba functions as a platform for the process.  

As tacit knowledge is hard to quantify, the value of knowledge assets is hard to measure (Nonaka 
et al., 2000). Another aspect that complicates the measurement of knowledge assets is the 
aforementioned fact that they act as input and output in the knowledge-creating process, why 
they are dynamic and constantly changing. In order for an organization’s knowledge assets to 
reach their full potential, Nonaka et al. argue that the assets must be built and used internally, 
requiring a system where it is possible to evaluate and manage them. To facilitate this process 
four categories of knowledge assets are proposed.  

Experiential knowledge assets. Through joint hands-on experiences members of an 
organization can share their tacit knowledge with their colleagues and their external structure 
(Nonaka et al., 2000). Experiential knowledge assets consist of e.g. skills and know-how that 
originate in tacit knowledge, why they are hard to evaluate. However, for this very reason, 
experiential knowledge assets are what give companies their sustainable competitive advantage, 
and they must be built through company-specific experiences. 

Conceptual knowledge assets. Conceptual knowledge assets are based on how members and 
customers of an organization perceive the organization (Nonaka et al., 2000). Articulated explicit 
knowledge is expressed as e.g. images and symbols that in turn generate a reaction from persons 
connected to the organization.  

Systemic knowledge assets. Systemic knowledge assets are the most visible knowledge assets, 
and also the easiest ones to share (Nonaka et al., 2000). They consist of explicit knowledge that 
has been systematized and packaged in e.g. product specifications and manuals.  
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Routine knowledge assets. Tacit knowledge embedded in organizational routines and practices 
constitutes the routine knowledge assets (Nonaka et al., 2000). They arise through continuous 
exercises where certain thinking is reinforced and shared among members of the organization. 

2.6.4 Managing the Knowledge Spiral 

Along with the SECI process and the concept of ba the knowledge assets are what comprise the 
knowledge spiral as described by Nonaka et al. (2000). As already mentioned, both Sveiby (1997) 
and Nonaka et al. (2000) argued that the old theories for managing people were obsolete in a 
knowledge organization. The view of management as controlling the flow of information is 
outdated; managers should focus on providing certain conditions facilitating knowledge creation. 

“In knowledge creation, ‘distributed leadership’ as seen in ‘middle-up-down’ management is the key, as it cannot be 
‘managed’ with traditional top-down leadership.”  

(Nonaka et al., 2000, p. 23) 

An important role in this process is held by middle managers, called knowledge producers 
(Nonaka et al., 2000). The knowledge producers interact with people to create knowledge by 
actively participating in and leading ba. Below a brief review of how Nonaka et al. suggest the 
knowledge spiral to be managed is presented.  

Providing the knowledge vision. Top management should establish a knowledge vision, 
indicating how the organizational knowledge base should be developed over time. The vision act 
as a tool to generate commitment within the employees, as it shows them the intention of their 
employer. The knowledge producers need to link the gap between the vision and the reality, by 
formulating concepts and images that guide the knowledge-creating process.   

Promoting the sharing of knowledge. Due to the unbounded nature of knowledge, top 
management needs to redefine its organization based on their knowledge assets, rather than 
common definitions depending on e.g. markets. It is important that the knowledge producers are 
fully aware of where they can find knowledge that helps the organization to create and exploit its 
knowledge.   

Building, connecting, and energizing ba. Ba can be intentionally created or spontaneously 
occurring. The management of an organization must be able to read the interactions of the 
employees to capture and leverage emerging ba. Through the use of the knowledge vision, 
managers need to connect different ba. However, for ba to fully support the SECI process, simply 
building ba is not enough. Conditions such as trust and commitment are also a necessity the 
knowledge producers need to provide.  

2.6.5 The Evolution of Ba  

Alvarengo Neto and Choo (2010) wanted to investigate the development ba potentially had gone 
through since its introduction with their article The Post Nonaka Concept of BA: eclectic roots, 
evolutionary paths and future advancements. Through an extensive literature review Alvarengo Neto and 
Choo concretizes the concept of ba by suggesting four groups of enabling conditions for 
organizations seeking to increase their KM. The conclusions they drew were that the concept of 
ba is a prerequisite for organizational knowledge creation. It is however under explored, both in 
theory and reality.  

Social/behavioral. This refers to norms and values guiding interactions in an organization to 
create prerequisites for knowledge creation (Alvarengo Neto & Choo, 2010). Several issues that 
should be considered by managers and human resources are presented, since they make way for 
desirable behavior. Some of the issues are tolerance to honest mistakes and mutual respect as well 
as interaction and open dialogue.  
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Cognitive/epistemic. This group relates to the presence of shared beliefs and ideas (Alvarengo 
Neto & Choo, 2010). However, equally important as a common set of beliefs or ideas, is the 
presence of people with different backgrounds and mental models which fosters an environment 
where dissimilar ideas are considered positive. Issues introduced in the cognitive/epistemic group 
of enabling conditions are e.g. meetings in different groups and exposure to a large amount of 
data and problems. 

Information systems. This refers to IT as well as communication processes in an organization 
which according to the authors are powerful enabling conditions, particularly when it comes to 
the sharing of knowledge (Alvarengo Neto & Choo, 2010). Examples given within this group are 
e.g. tools to support teamwork and intranets.   

Business/managerial. This group relates to how managers through commitment and action 
can have a direct influence on an organization’s ba (Alvarengo Neto & Choo, 2010). Several 
examples of this type of enabling conditions are given, among them organizational culture and 
structure that should be designed in a way that fosters collaboration and relationships.      
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3 Knowledge Management in a Project Context 
As established in section 2.3, KM is about sharing existing and creating new knowledge for the 
company to leverage on (Frappaolo, 2006; Liebowitz & Megbolugbe, 2003). Winch (2010) argues 
for the importance for a company largely involved in projects to share knowledge between 
projects to enhance future efficiency. Winch described a present situation where gained project 
knowledge stays within a project and does not transcend to a company level, even though there 
are several methods to do this. With the first part of the theoretical framework in mind, KM as a 
part of project organizations will now be discussed, with focus on the AEC industry. 

3.1 Project Organizations, Projects and the Project Manager 
A project-based organization (PBO) is by Hobday (2000; in Eriksson 2012, p. 2) described as a 
company “whose work is predominantly or entirely performed in projects”. Schindler and Eppler (2003) 
described a PBO as an organization using a flexible structure of time and resource bound clusters 
to develop and produce goods and services. Due to its almost exclusive use of projects Eriksson 
(2012) means that the AEC industry is the archetype of PBOs.  

Turner and Müller (2003, p. 7) define projects as:  

“A project is a temporary organization to which resources are assigned to undertake a unique, novel and transient 
endeavour managing the inherent uncertainty and need for integration in order to deliver beneficial objectives of 

change.”  
 

For a more straightforward definition, Tonnquist (2010) described a project as a temporary 
organization working towards a specific goal with defined resources. Tonnquist sees the main 
advantage with a project to be the focus on customer benefits, lower risks, short decision routes, 
and lower costs. On the other hand, when the project is finished its organization cease to exist, 
and the built up network and the gained knowledge is lost (Winch, 2010). Winch (2010, p. 9) also 
gives a definition of a construction project useful for this research: 

“Projects are temporary organizations with no autonomous capability; they rely entirely on mobilizing the resources 
supplied by clients and the firms in the construction industry for their existence.” 

 

3.1.1 Project Structure  

Tonnquist (2010) presents a general project process applicable for almost all projects, with 
industry specific alterations. A project is divided in four phases; feasibility study, i.e. analysis and 
specification of conditions and mission; planning, i.e. production of plans for the execution; 
production, i.e. implementation of the project and its results; project closure, i.e. evaluation and 
closing of the project. After project completion Tonnquist suggests reconciliation of outcome 
targets, to ensure follow-up of the results and to establish lessons learned. Figure 3 visualizes the 
project process according to Tonnquist. 

 

Figure 3. General project phases. Authors’ version of Tonnquist (2010, authors’ English translation). 
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3.1.2 Managing Projects 

From the above established definition of a project as a temporary organization Turner and Müller 
(2003, p. 5) identifies the project manager (PM) as the “chief executive of the temporary organization”. 
They describe a PM’s tasks to include identifying objective and purpose, motivating the project 
group, and handle internal and external objectives. Furthermore, the PM should delegate tasks 
such as planning, execution, and control, but still guide the team to follow the project owner’s 
directives. Tonnquist (2010) concretizes the PM’s duties by establishing six responsibilities 
through which the PM leads the project: 

- Make sure the project fulfills the predefined goals 

- Communicate and delegate tasks 

- Motivate and empower team members 

- Use management tools and project models 

- Report on outcomes and deal with changes 

- Handle opportunities and risks 

3.2 Knowledge Management for Projects  

3.2.1 Methods to Extract Knowledge in a Project 

Before PBOs can share knowledge between projects and to clients, using the codification or the 
personalization approach, knowledge needs to be developed within the project group. Liebowitz 
and Megbolugbe (2003) have identified seven methods to enhance knowledge sharing in project 
groups:  

- Regular informal gatherings to share tacit knowledge   

- Use the organizational intranet for chat rooms, online communities etc. 

- Include expertise locator in the corporate portal for the employees to find experts  

- Implement databases where codified lessons learned can be shared  

- Use video streaming and intelligent agents to capture knowledge and processes  

- Find patterns in the project data to create knowledge  

- Include  intelligent  agents  in  the  project,  who  distribute  lessons  learned  and  project 

material to best suited user 

3.2.2 Knowledge Management in Construction Projects 

KM in PBOs can take various forms; from person-to-person knowledge sharing to highly 
developed databases (Hansen et al., 1999). Schindler and Eppler (2003) identified a great 
discrepancy between the speed of development of available tools to aid KM and organizations’ 
implementation of these tools. While the technology is constantly updated organizations’ KM 
renewal stands still, even though research indicates that KM can improve the result of a PBO 
significantly. For example, Schindler and Eppler (2003, p. 220) describe the positive aspects of 
KM, by arguing that “companies could save considerable costs, which result from redundant work and the 
repetition of mistakes, if they master the project learning cycle”. 

Johansson (2012) agrees with Schindler’s and Eppler’s (2003) view on KM in PBOs by stating 
that knowledge sharing in construction projects is a neglected research area. The aim with 
Johansson’s (2012) research is to uncover factors that facilitates and hinders knowledge sharing in 
organizations and between professional groups in the AEC industry.  

According to Johansson (2012) knowledge sharing is enhanced when social interaction is allowed 
in project-based settings. In order to accomplish this, stability and continuity must be ensured in 
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multi-professional work groups during the different stages of a project. In order for this to 
happen, resources and foremost time should be allocated from management. This in turn 
implicates the necessity in having top management formally acknowledging KM and assigns it 
resources.   

Ribeiro (2009) recommends the top management in AEC companies to recognize the strategic 
importance of KM and suggests that KM efforts should involve the entire organization. Ribeiro 
based his research on a comparative study with two AEC companies and one 
telecommunications operator, focusing on their different KM approaches. Ribeiro found the 
AEC companies viewed knowledge as an object to be stored and transferred, and their KM effort 
focused on gathering and sharing knowledge. The telecommunications operator saw knowledge 
as a process, and their KM effort aimed at sharing internal knowledge both vertically and 
horizontally in the organization. Their knowledge sharing was spread across the organization and 
strongly supported by top management. Ribeiro concluded that how top management and the 
entire organization view knowledge is a key factor for implementation and effectiveness of KM. 

The sharing of knowledge between individuals is more based on their relationships and the 
context rather than someone holding a formal role as specialist in an organization (Johansson, 
2012). To clarify, it seems that people are aware of whom to consult within their context, and 
that trust and relationships are more important than formal titles. Hence, being able to express 
the knowledge you possess is more important than having expert knowledge without being able 
to articulate it. Remembering Nonaka’s (1991) knowledge spiral, this is an indication that people 
actually might seek for tacit knowledge unconsciously when turning to people they consider the 
best communicators. 

3.2.3 Exploit Existing Knowledge and Explore New Knowledge 

For a company to be profitable and adaptable to an ever changing market they need to leverage 
on their intellectual capital (Frappaolo, 2006). Eriksson (2012) argued that a company needs to 
exploit their current knowledge and explore new knowledge to keep their market share and 
improve innovation for future changes. Furthermore, Eriksson concludes that PBOs often focus 
on current projects and use decentralized organizational models, which inhibits knowledge 
sharing between projects and therefore makes it difficult to explore new knowledge. 

To exploit knowledge is to refine, control, and align it to make organizations more efficient in a 
short-term perspective (Andriopoulos & Lewis 2010; Gibson & Birkinshaw, 2004; March, 1991; 
in Eriksson, 2012). Exploration consist of risk taking to search and experiment for innovations to 
increase the diversity, flexibility, and adaptability in the long run. To gain both short and long-
term profit a company needs to focus on both aspects simultaneously (Eriksson, 2012). For 
PBOs such a focus should be on project level. Eriksson suggest that this can be obtained by 
hiring staff with know-how in both exploitation and exploration, implementing reward systems 
celebrating individuals who focus on both aspects, and most importantly choosing motivating 
procurement methods such as incentive-based payment.  

Eriksson (2012) describes the AEC industry as being decentralized and project intense with low 
research and development expenditures, which hinder the industry’s innovation. The most 
common payment method in the AEC industry is fixed price per hour or project, this lead to 
focus on short-term profits since no project party gain anything from exploring alternative 
solutions during the project. According to Eriksson, if the AEC industry implemented more 
incentive-based payment methods the project teams would be encouraged to explore new 
solutions to increase efficiency regarding time, resources, and quality. By rewarding the project 
outcome and innovation both exploitation and exploration could be included in projects. 
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In 1990 Sveiby identified problems with how consultants in knowledge organizations charge their 
clients. Sveiby described consultants as being proud of their know-how and claiming the result to 
be essential in a project. However, when it comes to generate revenue the consultants almost 
exclusively use a pay per hour method. To Sveiby this is an inadequate payment method that not 
fully captures the knowledge input. For consultants to be able to charge for their whole 
knowledge Sveiby suggest different payment methods, e.g. to charge for a whole and well defined 
project, receive a share of the accomplished result, or to make products of the know-how and sell 
per item.  

3.3 Project Manager’s Action to Increase Knowledge Sharing  
Liebowitz and Megbolugbe (2003, p. 196) concludes that “knowledge management can enhance the 
project manager’s activities by being better able to leverage knowledge internally and externally through improved 
knowledge sharing techniques among the project team”. In other words, KM will improve the PM’s work 
activities; therefore the next part will describe one way for the PM to increase KM in projects. 

3.3.1 A Knowledge Management Implementation Framework 

As mentioned above, there is a gap between the available KM and the usage of KM in PBOs 
(Schindler & Eppler, 2003). One way to decrease the gap is for the PM to find and implement 
suitable KM solutions. Liebowitz and Megbolugbe (2003) present a KM framework suggesting 
steps, in four levels, for the PM to consider towards full implementation. This framework is 
shown in figure 4.  

 

Figure 4. KM framework for project managers. Authors’ version of Liebowitz and Megbolugbe (2003). 

The first level aids the PM to acquire an understanding of how the organization and the project 
currently use KM. Based on this information, the second level guides the PM on needed 
reorganization in terms of needed tools, techniques, infrastructure, and intranet applications. 
Before the full implementation is executed a pilot study should be conducted in a few projects to 
identify failure and success factors. After modification the final level of implementation can be 
performed. Even though the full implementation of KM is reached it needs to be constantly 
updated to remain valid.  

When KM is implemented through a framework the PM needs to guide the project group to 
continuously and fully use KM. Based on chosen strategy, codification or personalization, the PM 
should use different methods to achieve this. Hansen et al. (1999) states that PMs in codification 
organizations need to encourage the group members to always share their knowledge by writing it 
down. On the other hand, PMs in personalization organizations have to develop a social 
environment where people talk to each other to share their knowledge. Hansen et al. indicate that 
the PM has to encourage the group members to build internal networks. This can be done by 
transferring employees between offices, creating internal experts in every knowledge division, and 
develop databases with all employees’ expertise areas to make it easy to find the ‘right’ person.  

The PM can improve KM by creating project groups including members with divergent 
backgrounds (Liebowitz & Megbolugbe, 2003), aligning with Alvarengo Neto’s and Choo’s 
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(2010) research presented in section 2.6.5. Knowledge sharing in projects can be increased if 
junior and senior employees work together, whereby senior employees can share their 
experiences, concurrently as more junior co-workers can provide input on new innovative 
methods. Hansen et al. (1999) also conclude this, especially when an organization uses a 
personalization strategy. In consultancy firms this is often realizable since projects will typically 
involve employees from all levels, making it natural to share experiences and knowledge. 

3.4 Project Maturity 
Eriksson (2012) have indicated the importance of focusing on both exploitation and exploration 
of knowledge. Tonnquist (2010) agrees by stating that PBOs can be developed by balancing short 
and long-term goals. To keep and increase the companies’ competitive advantage they need to 
constantly develop their project environment by learning from experiences. PBOs’ project 
environment can be analyzed by establishing the project maturity, with the goal to increase the 
maturity to develop PBOs’ operations. Andersen and Jessen (2003, p. 457) describes project 
maturity as the state where “the organisation is perfectly conditioned to deal with its projects”. According to 
them no organization can reach this stage and the project maturity should therefore be divided in 
levels. Each level should describe an organization’s maturity based on the employees’ knowledge, 
attitudes, and actions. Andersen and Jessen describe knowledge as a capability to execute tasks, 
attitude as willingness for execution, and actions as truly executing the tasks.  

For a PBO to know what operations to develop or change a present analysis of the project 
maturity needs to be executed based on strength and weaknesses of the organization, the 
projects, and the project teams (Tonnquist, 2010). The Project Management Institute (PMI) has 
developed a method to analyze the project maturity called Organizational Project Management 
Maturity Model (OPM3). The analysis is based on the company’s knowledge of best practice, 
methods to evaluate best practice, and capability to improve according to best practice. Based on 
the OPM3 Tonnquist presents an analysis model which describes five levels of project maturity. 
The levels’ descriptions should be compared with the PBO to establish maturity level, either by 
self-assessment or by a broad inspection. Table 1 presents the five levels and what the PBOs 
need to achieve at each level. Based on the present analysis the PBO can establish goals to 
improve in identified weak areas. Each goal should increase the efficiency and lead to a higher 
level of project maturity.  

Table 1. Analysis model of project maturity based on OPM3. Authors’ version of Tonnquist (2010). 
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3.5 PMI’s Guidelines for Knowledge Management 
The American association PMI is the largest project management association both internationally 
and in Sweden (Tonnquist, 2010). They certify PMs based on their book A guide to the Project 
Management Body of Knowledge (PMBOK). PMBOK describes the PM’s responsibilities within a 
project or a project phase based on five process groups; initiating, planning, executing, 
controlling, and closing (PMI, 2008). Figure 5 visualizes the interaction between the groups.  

 

 

To start up or initiate a project or a phase, processes to define the project and its goals must be 
executed (PMI, 2008). Defining a project is largely about getting authorization to commence in 
line with the detected stakeholders’ demands. When the project is initiated processes to establish 
the project scope is commonly the next step, in short to plan the project. Included in the 
planning processes is also to in more detail define the project goals and actions for reaching the 
goals. While the planning processes define the goals the production processes complete the goals 
for the project or phase. Projects need to be controlled to inspect and adjust results; this is done 
within the controlling processes. These processes should identify areas with need for 
improvements as well as suggest and initiate required changes. The controlling processes are on-
going during the whole project to continuously adapt to new circumstances. To achieve a formal 
project or phase closure processes to conclude all activities in all process groups need to be 
executed. The closing processes include activities where the PM needs to handle the knowledge 
and experiences gained. 

3.5.1 Knowledge Management in the Closing Processes 

PMI (2008) suggest that in the end of each phase and project the PM should lead activities to 
enhance the project’s and the company’s knowledge. These activities include leading review 
meetings to find the project teams gained experiences, documentation of gained experiences, 
update of operational guidelines based on the new knowledge, and file project documents for 
usage in future similar projects. 

3.5.2 Monitor a Project to Increase Knowledge Management 

During the whole project the PM should lead the process to monitor the project work to find, 
evaluate, and alter the results and goals (PMI, 2008). Based on present analysis, external factors, 
and current operations an expert analysis should be executed to find improvements for project 
plan, documents, and project delivery. 

Figure 5. The project manager’s process groups according to PMBOK. Author’s version of PMI (2008). 
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3.5.3 Quality Processes including Knowledge Management 

PMI (2008) have established quality management processes to define policies, goals, and 
responsibilities for the quality in a project. Included in the quality management processes are 
some activities which increase the knowledge creation and sharing. According to PMI the quality 
work is about continuous improvements in both the project management and the project 
product.  

During the planning processes the PM should also plan the quality management to include KM 
activities (PMI, 2008). An important activity is benchmarking, which compares planned project 
praxis with successful projects to find ideas for improvement. The found process improvements 
should be included in the PM’s project plan. During the production phase the processes should 
be analyzed to identify unnecessary activities and areas for improvement. Based on this the 
project plan should be updated to fit current circumstances.  

3.5.4 Increase Knowledge Management in the Project Team 

In the beginning of a project the needed personnel resources should be found and hired to form 
the project team (PMI, 2008). During the whole project the project team’s knowledge should be 
developed to improve project results. Developing the project team is both about developing 
individuals’ competences and increase the interaction within the group which facilitates 
knowledge sharing. The PM can increase the knowledge creation and sharing by creating a 
motivating environment, support and encourage collaboration, give regular and tangible 
feedback, and establish open communication.   
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4 Method 
This chapter will present how the research for this thesis was executed based on the chosen 
research design discussed in the introduction chapter. The chapter describes the research process, 
methods used to gather material and how the material was used, research ethics, and the 
research’s limitations.  

4.1 Work Process 
The thesis project started with brainstorming sessions between the two researchers, to decide 
what the research subject would be based on both the needs in the AEC industry and the 
researchers’ preferences. KM was decided as subject, and an extensive literature review began to 
establish a theoretical framework and to decide appropriate delimitations. Concurrently the 
research design was established, and a case study was initiated and implemented. When required 
material was gathered an analysis process started. During this period all material was investigated 
and compared. Based on this, conclusions and suggestions could be found and the research 
question answered. During the whole project discussions and brainstorming sessions was 
executed with both the supervisor at KTH and the supervisors at Tyréns. The whole project was 
carried out during four months.  

4.2 Data Collection Methods 
The research for this thesis is done through a case study (Ghauri, 1983; Bonoma, 1985; Yin, 
1994; in Ghauri & Grønhaug, 2010) including interviews with employees at several companies 
and a questionnaire for PMs at Tyréns. The case study has been carried out at Tyréns to get 
extensive insight into a technical consultancy firm. Apart from this, interviews have been 
conducted at two AEC companies, one management consultancy firm, and one law firm. The 
AEC companies were chosen based on their organization and current KM practice. The choice 
to interview a management consultancy firm and a law firm was due to their industries reputation 
as having highly developed KM strategies. The collected data was used to get broader industry 
insight and to compare different KM approaches with each other and with the theory. The 
method for gathering empirical data is presented below and the findings are described in the next 
chapter.  

4.2.1 Interviews 

All interviews were semi-structured; the interviews were based on pre-established interview 
guides with broad questions accepting open discussions. See appendix A, B, and C for interview 
guides. The guides were developed in an effort to try cover all relevant issues regarding the 
research question based on the interviewee’s position at the company. The interviewees were 
divided into three types; therefore three different guides were made. The first type (type 1) are 
PMs spending almost all their work time in projects, the second type (type 2) consist of head of 
departments, or similar, having responsibility over PMs concurrently as they are in charge of 
implementing strategies at their department, and the third type (type 3) are top managers with 
responsibility to develop new strategies. The choice to interview different type of employees was 
made to get a nuanced picture of KM at all levels in a company. At Tyréns one type 3, three type 
2, and four type 1 interviews were executed; this resulted in a thorough understanding of the PMs 
at the company. At the other two AEC companies the researchers interviewed one type 2 and 
one type 1 employee, to get an understanding of the companies’ KM strategy and a sense of how 
it is implemented. For the benchmarking the management consultancy firm and the law firm 
were investigated with one type 1 interview each, to receive data on how their projects and KM 
strategies are used. The interviewees were chosen based on experience, position, and of course 
availability.  

All interviews took place during personal meetings, except one which were executed via a video 
link. The interviews lasted between 30 minutes and one hour. The interviews consisted both of 
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small talk about the subject and more formal questions on the interviewees’ approaches and 
opinion of the subject. All interviews were recorded and fully transcribed, mainly to have focus 
on the discussion during the interview and to be able to structure all presented information for 
the analysis.  

4.2.2 Questionnaire 

A questionnaire was executed to get data of the PMs at Tyréns perception of KM and the usage 
of it at the company. The main purpose for the questionnaire was to be able to compare the 
findings from the semi-structured interviews with the PMs at Tyréns with a more general view of 
the KM condition at the company. Therefore the questions have multiple choice answers and 
concentrate on respondents’ current usage of KM, how they search information, and their 
awareness of a KM strategy at a company level, see appendix D for the questions. The decision 
to limit the survey to the PMs was made based on the research question. 

Questionnaires often suffer from high rates of non-responses which make it difficult to draw 
conclusions and to establish patterns between the responses (Ghauri & Grønhaug, 2010). To 
avoid this problem, to obtain a high response rate, the questionnaire was formed with careful 
consideration by the researchers with input from the supervisors at Tyréns. It was designed with 
15 easily understandable questions each targeting a specific area of interest. The questionnaire 
was created and designed in the survey-software Enalyzer Survey Solution and sent out via e-mail. In 
the e-mail descriptions of the purpose of the survey, the research problem, and the secrecy used 
when dealing with the answers was included. The questionnaire was sent to all PMs at Tyréns, a 
total of 65 persons. The survey was answered by 44 people, yielding a response rate of 68 
percent. Since the research is not quantitative answers from the questionnaire are not presented 
in exact percentages, rather as e.g. majority or vast majority.    

4.2.3 Participants’ Observations 

Participants’ observations can yield knowledge of what employees actually do; instead of what 
they claim to do in for example an interview situation (Ghauri & Grønhaug, 2010).The research 
has mainly been conducted at Tyréns headquarters in Stockholm, Sweden. Due to this the 
researchers have gotten insight in the employees’ work in a natural setting. The observations have 
given the researchers understanding of opinions, attitudes, and approaches at the company, 
which has been used when creating interview guides and the questionnaire. Furthermore, 
observations have been included in the empirical findings and later used for analysis.  

4.2.4 Presentation and Analysis of the Data Collection 

The result of the data collection is used to describe how the studied companies work and conduct 
projects, how they share and create knowledge, and their PMs usage and opinion of KM. All 
collected data was reworked and organized in an Excel sheet divided in 13 categories, based on 
interviewee and company. The categories were chosen based on topics from the interviews and 
the questionnaire. The organization of data was executed for the researchers to get a clear 
overview, from which the empirical findings could be described and presented. From the 
organized data the researcher found three main topics to represent the empirical findings; the 
companies self-image of KM, their KM in practice, and their wanted KM progress. The 
researchers used these topics to elaborate the empirical findings by creating a diagram over each 
investigated company showing a summary of the findings. These diagrams were then used as 
basis for the analysis.  

During the analysis discoveries of the different companies are compared with each other and 
with the theory presented in the theoretical framework. The analysis presents the results of the 
interviews, the questionnaire, and the observations when put in relation to the interviewee’s 
background, the companies’ way to work, and the theory. The analysis is executed to find 
similarities and differences between the companies and theory, to draw conclusions to answer the 
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research questions. The analysis is also used to show how Tyréns and possible the AEC industry 
can improve their KM. In the end tangible suggestions are presented of how to do this.  

4.3 Research Ethics 
The name and specific characteristics of the companies investigated in this research are kept 
anonymous to protect sensitive information gained during the data collection. However, the 
presentation of the research does present Tyréns by name since the research is designed partly 
based on the company; therefore specific details needs to be included. All individuals regardless 
of employment are kept anonymous, apart from their title, this to create a secure environment 
when executing interviews and the questionnaire.  To keep companies and individuals 
anonymous also keep the focus away from personal opinions and instead concentrate on what is 
expressed about the subject. 

All interviews as well as the questionnaire are based on the voluntary participation from the 
respondents. Apart from the already mentioned anonymity all interviewees was asked to consent 
to the researchers recording the interviews. After the interviews everybody got offered a copy of 
the transcription. This to give the interviewees an opportunity to correct potential 
misunderstandings arisen during the discussions. Three interviewees asked for the transcription 
but no corrections were requested. The rest of the interviewees were satisfied with a copy of the 
thesis upon completion.         

4.4 Research Critics 
Reliability and validity are crucial factors in determining the value of a thesis. Reliability relates to 
the stability of the measure, i.e. whether the method could be applied in other research and 
produce the same result (Ghauri & Grønhaug, 2010). Validity on the other hand, refers to 
whether the research captures what it is really intended to capture. Due to the nature of a 
qualitative study it is not possible to entirely repeat and yield the same results. Therefore the main 
concern with this qualitative research is to show readers transparency and honesty in the research.  

To establish reliability and validity during the literature review printed sources such as articles and 
books are used and analyzed with a critical mind-set, remembering underlying reasons for the 
research and that purpose and scope could differ from this research. A specific issue is that KM 
was a buzzword in late 1990’s, which lead to a lot of research from that time. To avoid losing the 
reliability the old sources are compared to newer research and with the findings in the case study, 
to ensure valid research results. 

Secondly, the research is exploratory, ergo not yet fully understood. The approach to obtain an 
understanding on the subject could have implications to the reliability and validity, since it is an 
impossibility to cover all literature written on KM. However, with the guide of the supervisors, 
the researchers argue that the chosen literature is credible, substantial, and investigated to an 
extent enough to offer the thesis validity in this respect.  

During the interviews employees discuss matters about their employer. This combined with the 
fact that an interview situation could be stressful for the interviewee may lead to biased, untrue 
and possibly too positive answers. To avoid this, protection such as anonymity is considered. The 
main part of the interviews and the questionnaire are conducted at one company; this can lead to 
distorted answers. The company might not be comparable with other consultancies in the 
industry or have a different view of the problem than the rest of the industry. A well-executed 
literature review and comparison with the other investigated companies can avoid this issue by 
including them when generalizing about the AEC industry.   

The fact that the researchers had a close collaboration with Tyréns during the research process 
might lead to invalid interviews. The interviewees at the other companies might polish their 
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answers to make their companies look better and more attractive. If this would happen it would 
be difficult to compare the findings to draw generalizations for the AEC industry.  The secrecy of 
the companies and the interviewees help to avoid this problem since no one can get recognition 
for being better than others.  

In writing an academic paper such as this thesis, the researchers remaining objective is important 
for the reliability of the thesis. Even though the researchers has tried their best to remain 
objective, every article read, action observed or rumor heard will affect the end result. Different 
people have different views of the world depending on their past experiences. The researchers’ 
educational background could for example be one aspect leading the thesis in a direction which 
someone with a different education would not have taken. Collaboration between two 
researchers could broaden the perspective and generate a balanced thesis. On the other hand it 
could reinforce more narrow views.       
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5 Empirical Findings 
This chapter presents the empirical findings from the interviews, questionnaire, and observations 
executed for this research. The chapter begins by presenting the five investigated companies to 
get an understanding of how they work but also the differences and similarities between them. 
The presented findings are divided in three parts; perception of KM for the investigated 
companies, the companies KM approach, and development of KM for the companies. Each part 
presents chosen findings for every company. The findings are chosen to show a holistic picture. 
It is clearly stated in the text whether the findings are from interviews, the questionnaire, or 
observations.  

The goal with this chapter is to show the investigated companies self-image regarding KM, their 
KM in practice, and their KM in progress. This is done by mapping each company in a diagram 
based on the presented findings in each part of this chapter. The diagrams show what KM self-
image they have, how they practice KM, and how they want to progress. Figure 6 is an outline for 
the mapping, and serves as a guide to connect the empirical findings to the diagrams. The outline 
is based on some assumptions. Firstly, each company and their employees have an image of their 
present KM work; the self-image. Secondly, the empirical findings show what the companies and 
their employees actually do in terms of KM; their KM in practice. This can be either similar of 
dissimilar to their self-image. Thirdly, in the empirical findings wishes and plan for development 
of the companies KM is found; how they want to progress. The diagrams presenting each 
company are the summary of this chapter and serves as a bridge to the analysis of the research. 

 

Figure 6. Outline for mapping self-image, KM in practice, and KM in progress. 

5.1 Presentations of Analyzed Companies 

5.1.1 Tyréns AB 

Tyréns is a technical consultancy firm in the AEC industry, focusing on sustainable planning and 
infrastructure solutions. They provide consulting services for the development sector in both 
urban and rural areas. The company was founded 1942 by Sven Tyrén and is today owned by the 
Sven Tyrén Foundation. They have around 1 200 employees spread over 29 offices in Sweden 
and one in London, UK; with the headquarters in Stockholm. In the beginning of 2013 Tyréns 
acquired an installation services company located in Estonia, the Åland islands, and Sweden.    

Tyréns organization. As many companies in the AEC industry, Tyréns is a PBO where a 
majority of the activity in the firm is conducted through projects. At the headquarters in 
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Stockholm, top management of Tyréns is located as well as business support. IT support is 
located at various offices in Sweden. Furthermore Tyréns is divided into four geographically 
based areas: Region South, North, West, and East. Every regional division has their own 
manager. Apart from being geographically divided Tyréns is organized based on six different 
markets. Each market has its own manager in every region.  

Tyréns have divided their knowledge into 19 competence areas based on market needs and skills 
and knowledge of the employees. One person is responsible for each competence area. This 
person is also responsible for the collaboration between employees within the same competence 
areas located at different offices. Furthermore, this person is responsible to know what 
competences are available within her area and to help employees at Tyréns to find the most 
competent employee within that area. An example of competence area is project management.      

Projects at Tyréns. Projects within the PM division at Tyréns differ from short one person 
assignments to projects stretching over several years with more than one PM involved. Most 
commonly the clients only procure one PM from Tyréns. Depending on the clients and the 
project outline the PMs are either based at a Tyréns office, with the client or on-site. The PM’s 
assignments range from leading the initiating phase of a construction project to being the client’s 
representative during the production phase.  

In a majority of the projects Tyréns charge their client an hourly fee for their consultants. The fee 
is negotiated before the PM is assigned but is most commonly similar to current average in the 
industry. The client and the PM also discuss approximately how many hours the assignment or 
project need and what resources the PM need to fulfill the task. The clients often procure the PM 
by approaching her directly based on previous interaction. 

Tyréns holds several general agreements with government-owned cooperation, acting as guiding 
tools when contracts are established for projects. This facilitates long term relationships and 
speed up the contract signing process.  

5.1.2 Technical Consultancy Firm 

The technical consultancy, from here on referred to as the TC firm, is one of Tyréns main 
competitors. They focus on consultant services in the AEC industry during the design phase and 
are divided in six market areas: buildings, transports, environment, energy, oil and gas, and cross-
market services. It is a PBO; hence most of the work is conducted through projects. The 
company is global with more than 10 000 employees distributed among 200 offices. In Sweden, 
the TC firm has around 1 500 employees working at 30 offices and is divided into four regions: 
Region South, Mid, North, and Project Management. The organization is owned by a foundation.  

Projects at the TC firm. At the TC firm, projects vary from being short one person assignments 
to longer projects involving large teams of consultants. Employees from the project management 
division can be procured during an entire project life cycle. Depending on the client’s needs the 
company can assemble employees from different divisions working collaboratively during the 
design phase. The clients are most commonly charged per consultant and hour. The fee and 
approximately time limit are discussed and agreed upon before project initiation.  

Project personnel are assembled based on availability and nature of the assignment. Junior 
employees start their career being in charge of small projects concurrently as they assist in larger 
ones. A main part of the assignments are procured based on clients asking for specific 
consultants. Furthermore, depending on project and client needs the consultants are located at 
their home office, on-site or with the client. The PMs at the TC firm manages various projects 
and have competence in e.g. calculation and procurement.   
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5.1.3 Construction Project Management Firm 

The construction project management firm, henceforth referred to as the CPM firm, was 
founded in the 1990’s and employs more than 130 people at four offices in Sweden. The firm 
offers different services within traditional project management, but they are also specialized in 
construction management, where they are among the leading companies in Sweden. Their 
business is divided into nine sectors, e.g. environmental management and design management.  

Projects at the CPM firm. Half of the projects at the CPM firm are conducted in the traditional 
sense, where the projects vary from one person assignments to larger team based projects and the 
consultants can be located at the home office, with the client or on-site. The other projects are 
executed using construction management; the company is contracted by the client to be their 
construction project department responsible for all steps during the project process. 
Responsibilities during a construction management project includes e.g. to handle all sub-
contractors. The projects are assigned to the company’s consultants depending on client wishes 
as well as availability and competence.  The company charges all their clients per consultant and 
hour, based on current standards and negotiations before project initiation. 

5.1.4 Law Firm 

The Law firm is one of Sweden’s largest business law firms with more than 500 employees spread 
in several offices in Sweden and internationally. The international offices exist to help the 
Swedish clients with their international business and to help international clients doing business 
in Sweden. The Law firm is a PBO. The firm focuses on helping their clients with business 
transactions within a wide range of business law areas and industries. The employed lawyers are 
organized in different law practice and industry divisions depending on their specialty. The Law 
firm is owned by partners, mainly working at the Swedish offices.  

Projects at the Law firm. A project at the Law firm range from one partner helping a client to a 
major transaction involving lawyers at all levels from several practice and industry divisions. A 
project often starts with a client approaching a partner whom the client has worked with before 
or who has expert knowledge in the required field. The team is then picked based on years of 
experience, practice area, client requirements, and industry knowledge. The law firm hires junior 
lawyers into specific law practice areas. They will however work in several industries their first 
years before specializing.  

The base when the Law firm charges their clients is an hourly fee, within a legislative level. A 
Swedish law firm has to charge a legislative fee according to the lawyer ethic codes. Included in 
this, beyond the hours spent, is the result and level of expertise needed. This means that the fees 
varies between projects but are always agreed on beforehand.  

5.1.5 Management Consultancy Firm 

The interviewed management consultancy firm will from now be referred to as the MC firm. The 
MC firm is one of the largest management consultancies in the world, helping top management 
in decision making, action plans, and to deliver maintainable success. They advise globally in all 
industries focusing on strategy, organization, operations, marketing, mergers and acquisitions, 
and technology. The MC is established in over 30 countries across the globe with a total of 48 
offices and more than 5 500 employees. The company is organized as a PBO where all 
consultants work exclusively in projects, and the project leader is the manager over the 
consultants. The firm is partner owned, with the partners at all offices.  

Projects at the MC firm. A project at the MC firm varies in length and size, from one week with 
only a few team members to numerous months with a larger number of consultants working 
together. A project is always run by a partner, often working with several projects at a time. The 
projects are staffed with a range from senior employees to first year associates. The structure of 
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the teams depends on size, clients’ wishes, work load estimates, and available consultants. The 
junior consultants do not specialize in one type of project or industry; the MC firm wants the 
consultants to move around before specializing at the more senior levels. The client contact is 
almost exclusively handled by senior employees whereas the juniors focus on developing needed 
material for the project. 

The MC firm use predetermined fixed prizes for their services; they charge the client per team 
and week. The prize is negotiated between the partners at the MC firm and the client. It is based 
on the size of the team, the needed expertize, and resources. The clients often choose to contact 
a partner directly whereas it is up to the MC’s staffer and the partner to recruit the rest of the 
team.  

5.2 Presentation of Interviewees 
Below a brief introduction of the interviewees is presented. All interviewees are referred to as 
abbreviations of their current positions. The interviews were conducted in Swedish; all quotes 
included are the researchers’ English translations. Unless stated otherwise, all information 
presented is given by the interviewees.  

TM1. TM1 is a top manager at Tyréns working with development of company strategies. One of 
TM1’s main focuses is to develop KM strategies, explained during the interview. TM1 is a civil 
engineer and has worked as a technical consultant. 

MM1. MM1 is a middle manager at Tyréns, responsible for several departments. MM1 is a civil 
engineer with some education in business. MM1 claims to have no formal education in KM.  

MM2. MM2 is a middle manager responsible for one of the departments at Tyréns. MM2’s 
education consists of four years at a technical high school. Experience related to KM includes 
several years as quality manager in the AEC industry.  

MM3. MM3 is a middle manager working with quality issues at Tyréns. MM3 has a long 
experience working as project owner, both in the private and public sector. Experience of KM 
consists of work conducted during MM3’s time at Tyréns.  

MM4. MM4 is a middle manager at the TC firm, responsible for one department. MM4 is a civil 
engineer with long experience working in other industries such as telecommunications. MM4 has 
no formal education in KM but got practical experience within the field.    

MM5. MM5 is a human resources manager at the CPM firm. MM5 is educated within the field of 
social sciences, with no formal education in KM.   

SPM1. SPM1 is a senior project manager at Tyréns, mainly working with project management for 
building projects. SPM1’s education consists of four years at a technical high school and SPM1 
has no formal training in KM.  

SPM2. SPM2 is a senior project manager at Tyréns, focusing on project management for 
infrastructure. SPM2 is a civil engineer with no formal education in KM.  

JPM1. JPM1 is a junior project manager at Tyréns, educated as a civil engineer within 
construction project management. JPM1 has come across KM in various courses at university 
level.  

JPM2. JPM2 is a junior project manager at Tyréns. JPM2’s education consists of vocational 
education within construction. Before the employment at Tyréns started JPM2 worked at several 
other technical consultancy firms. JPM2 has no formal education in KM.  
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JPM3. JPM3 is an associate at the law firm. JPM3 is an educated legal scholar that will turn 
lawyer in the near future. JPM3 has no formal KM education.    

JPM4. JPM4 is a consultant at the MC firm. JPM4’s has a Master degree in business and has 
come across KM during the education. 

JPM5. JPM5 is a junior project manager at the CPM firm. JPM5 is a civil engineer within 
construction project management that has come across KM at the university.  

JPM6. JPM6 is a junior project manager at the TC firm. JPM6 is a civil engineer within 
construction project management with formal education in KM from the university. 

5.3 Knowledge Management for the Investigated Companies 

5.3.1 The Companies as Knowledge Organizations 

Tyréns. There is a general view of Tyréns as a knowledge organization among the interviewed 
employees. According to MM2 the company is its employees, since their knowledge is the 
foundation of Tyréns’ business.  MM2 mean that Tyréns evolve when their employees increase 
their knowledge and competence. JPM2 states that “We sell ourselves, our knowledge. A consultancy 
firm’s only capital is our knowledge”. This corresponds with replies from the questionnaire, where an 
overwhelming majority of the respondents view knowledge and experiences from previous 
projects as an important resource. Another question in the questionnaire considers whether the 
respondent think colleagues show willingness in sharing their knowledge and experiences, which 
a majority agrees to.   

Despite the above described view of Tyréns as a knowledge organization, all interviewees feel the 
PM’s sometimes are being used as “necessary evil” (MM1) in projects. The consultants’ role as an 
advisory function has stagnated and become more of a temporary personnel role. SPM2 argues 
clients often just want a person to fill the PM role, instead of hiring a PM as specialist. The 
opinion from SPM2 aligns with SPM1’s opinion, stating: “There is a lot of whining in the consultancy 
industry, that we are becoming nothing but temporary personnel in many projects. I think that might be the case”. 
There seems to be a coherence between management and senior and junior PM’s in this matter. 
JPM1 often feels the PM role is just about keeping the project together not leading it forward, 
without commenting who the actual leaders are.  

JPM2 says a lot of clients buy specific persons as PMs, rather than required competences.   JPM2 
feels PMs are viewed as individual consultants even though they are working at Tyréns. TM1 
agrees with this and feels the company have a lot of knowledgeable and experienced employees, 
but they lack the competence to merge them to be able to sell Tyréns as one company.  

TC firm. Both interviewees consider the TC firm to be a knowledge organization, where the 
knowledge and competence of the employees is the main asset. JPM6 try to use the whole 
company’s knowledge, explaining that questions often arise which are resolved with help from 
some of the more experienced employees. Furthermore JPM6 says the TC firm works on 
increasing their sales of the company’s collected knowledge, rather than the individual’s 
competence. However, MM4 claims it to be difficult to sell the TC firm’s collected knowledge 
when selling one consultant. MM4 says: “We are project managers, and hopefully we are leaders. If we 
aren’t, if we’re only a resource, […], then we become something else, a staffing company”.  

CPM firm. JPM5 believe the CPM firm to be a knowledge organization, using their experiences 
and customer relationships to sell services. According to JPM5 the CPM firm has an obvious 
advantage being many employees, if compared to smaller firms. Clients often choose to hire 
consultants they have pre-established relationships with, trusting them to recruit “good people 
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internally” (JPM5). MM5 thinks these relationships-based recruitments from the clients should 
decrease and focus should be on competences, not persons.    

Law firm. According to JPM3 all consultant projects are personal services. Furthermore JPM3 
consider the law firm to be a knowledge organization which stresses the importance of the 
employees’ collected knowledge when selling services to clients: “We can explain to the clients that 
even though they have contacted a specific partner for a project, the project can be executed by other people in the 
firm more specialized in the requested field”.     

MC firm. According to JPM4 the MC firm sells professional services, which JPM4 sets 
equivalent to being a knowledge organization; “the company is nothing without its compiled knowledge”. 
When the MC firm sells a case they try to include all their gained knowledge from previous cases. 
However, JPM4 means they to a large extent sell persons, maybe not individuals but teams.  

5.3.2 The Companies View of Knowledge Management 

Tyréns. Approximately half of the interviewees at Tyréns consider KM to be nothing else than 
lessons learned (“Erfarenhetsåterföring” in Swedish). Asking MM3 what KM is the reply was 
“We use the term lessons learned at Tyréns”. For the same question SPM1 said “isn’t it called lessons 
learned?”. SPM2 and MM2 emphasized that KM is a structured way to make follow ups for 
project successes and failures. The other half however, had a different view. TM1 explained KM 
as “creating a structure for a united knowledge creation, to offer clients more than you and to transfer yourself 
upwards in the value chain”. TM1 means KM is a method for Tyréns to ensure quality in their 
services. JPM1 clearly stated KM is not equal to lessons learned: “Knowledge management is about 
managing knowledge, not just within projects. [….] to me it is a lot more than lessons learned, […] it is about 
raising our knowledge from the individual to the common level”. JPM2 claimed KM to have an important 
role to “stop re-invent the wheel”, which according to a majority of the respondents in the 
questionnaire is frequently occurring, replying to a question regarding duplication works at 
Tyréns. Furthermore, a vast majority of the respondents to the questionnaire replied that they 
think KM should be a natural part of every project.  

TC firm. MM4 means KM is an ability to share knowledge, but also to listen. Sharing knowledge 
is a human and organizational endeavor that a company needs to arrange in a structured way: “a 
company should construct arenas [….], you should be provided with opportunities to tell what you know”. JPM6 
thinks KM is about having a plan for how the organization should learn from their employees 
working in projects.  

CPM firm. MM5 thinks KM is all activities and strategies executed within a company to find, 
store, and share knowledge between co-workers, projects, and organizational departments.  To 
JPM5 KM is equal to lessons learned: “it is about trying to gather knowledge from prior projects to have 
awareness if someone has experienced similar problems [….] and to mediate knowledge in a practical and easy 
way”.  

Law firm. JPM3 says KM is about using the company’s already generated knowledge. This 
includes two aspects, or “two sides of the same coin”. The first aspect is how to produce knowledge, 
e.g. legal documents, and the other is how to search for already produced knowledge. According 
to JPM3 “if a person has worked for 100 hours producing something, it would be great if other persons didn’t 
have to spend 100 hours on the same thing, to re-invent the wheel”.    

MC firm. JPM4 thinks that KM is about taking advantage of existing knowledge to avoid starting 
from scratch when initiating projects. In other words “to avoid re-inventing the wheel” (JPM4).    



35 
 

5.4 The Companies Knowledge Management Approach 

5.4.1 The Companies current Knowledge Management 

Tyréns. Presently one of Tyréns strategies for KM lies within the way they are organized. 
Considering KM, focus is on the aforementioned competence areas that are established to 
facilitate employees search for best practice within the company. Within each competence area 
the goal is to share and enhance knowledge. This is for example enabled through annual meetings 
for each competence areas where current important issues are discussed. Another aspect with the 
competence areas is highlighted by TM1 in the following quote: “There should never be more than one 
phone call to find out whom at Tyréns that is best suited to be recruited to a project”.  

Tyréns have their own quality system, called TyrA, including routines, processes, and templates 
for project execution. In TyrA a routine for lessons learned is incorporated, consisting of an 
internal debriefing and an external meeting at the end of a project. The purpose of this routine is 
to develop Tyréns and its employees, to increase value for future clients, and to measure 
customer satisfaction. The routine recommends that gained experiences should be presented at 
department meetings and it also states gained knowledge and experiences should be documented 
and uploaded to a database for lessons learned. MM3 explain the idea with the quality system:  

“We have two demands in our quality system, one external final meeting [….] and one internal final meeting 
where experiences should be documented. [….] The idea is for the responsible person to present it at department 

meetings or similar, for it to transcend through the organization in department meetings, department manager 
meetings, business unit manager meetings, and top management. That is the theoretical model so to speak.”   

Another type of knowledge sharing at Tyréns is their Friday breakfasts. Every Friday morning all 
employees at the Stockholm headquarters are invited to eat breakfast together and listen to one 
department presenting their most interesting projects. The breakfasts are used to increase the 
employees’ awareness of the different departments and to establish and maintain informal 
relationships. SPM1: “It is really interesting with those informational breakfasts”.  

Tyréns have a database of all employees’ CVs, including past projects, areas of expertise etc. The 
CV database has a multifaceted function; it could be used by employees to find experts within the 
company and it is also used when forming project teams. There is an aspiration to use the most 
competent employees in every project to provide the client with best possible solutions. 
However, according to MM1 “availability is often the main aspect when putting together teams. This kind of 
business is difficult to control in that way, since the projects are constantly changing”.     

A major investment currently being implemented at the design departments at Tyréns is to 
develop platforms for various frequently occurring technical assignments, for example 
roundabouts and elevator pits. According to TM1 the platforms “creates a united knowledge base”, 
and moreover “the platforms is about understanding, what in the project can we prepare, what is not project 
unique”. The platforms have been developed by a team based on best practices at Tyréns and it 
will serve the designers with standardized solutions adjusted with project specific inputs. Talking 
about Tyréns’ platforms MM1 states “we are trying to aggregate our competence as products or different 
projects”, before continuing “the advantage of platforms is that every part of it is extremely quality controlled. 
[….] you raise the level of what you deliver so you get a better product, to a lower price”.  

The project management department at Tyréns has initiated a work method called the 80/20-
rule. In larger projects the rule suggests a senior PM to get assistance from a junior PM. MM2 
explains “I call it the 80/20-rule. One experienced and one less experienced in the projects”. SPM1 says ”the 
best way I work with now, in larger assignments… is that we are two persons  working together”. JPM2 agrees: 
“To me, knowledge management and lessons learned, we do it every day, since we are two persons for one 
assignment. You got an older, you got a younger. It doesn’t become as forced, instead you help each other”.    



36 
 

TC firm. MM4 concludes the KM strategy at the project management department comprises of 
three parts: databases, the employees, and a corporate culture. When asked who initiated a more 
active approach to KM, MM4 claimed responsibility.  

At the TC firm all PMs are offered the opportunity to become certified with IPMA (International 
Project Management Association). According to MM4 the entire TC firm currently works on 
implementing a project model based on tollgates and milestones, similar to PMI/IPMA. MM4 
argues every project to have some project specific parts, e.g. the project team and the end 
product, while other parts are similar in every project. The similar parts consist of work methods 
and operational tools. MM4 means the IPMA certification is being implemented to give the PMs 
at the TC firm “a toolbox that a project manager should master”. JPM6 sees an opportunity in learning a 
standardized project process through the IPMA-certification, adding “it might become easier to work 
with other people who are IPMA-certified, since they have the same way of thinking, and this can facilitate the 
knowledge management process”.  

A knowledge sharing method used at the project management department at the TC firm is 
informal meetings where an employee presents experiences gained during projects and new work 
methods. If the presented material seems applicable for the entire department, management can 
decide to educate the personnel or purchase software. An important aspect to be able to present 
gained experiences is explained by MM4: “You should know what you know and don’t. As soon as you 
know this, you know what to look for, you know what to improve, and you also know what you know so you can 
sell it. And share it”. This is highlighted by JPM6 saying “I have a problem, but I don’t know how to 
address it, therefore I don’t know what solutions to look for, and where”.  

The TC firm has a search engine going through one database consisting of information on past 
projects and one database with CVs of the employees. The search engine is used to find basic 
information and lessons learned from previous projects, to find experts within the company to 
get input on problems, and to put together project teams. Moreover, employees can search for 
templates on project processes through the search engine. Employees are assigned to be 
responsible for certain templates and to keep them up-to-date. 

For more person-to-person knowledge sharing the TC firm have initiated trainee and mentor 
programs. MM4 claims the mentor program to be used to enlarge the junior PMs’ knowledge. 
The program runs over a year, consisting of a start-up meeting with all involved employees, 
continues meetings between the mentor and the mentee, and an end meeting where gained 
knowledge is presented and discussed in the group. The trainee program was introduced due to 
difficulties in hiring junior PMs into an experience based profession. According to JPM6 focus in 
the trainee program is to decrease the time it takes to become a PM. This is achieved partly by 
providing the trainees supervisors, and partly by including profession specific education.   

The TC firm is trying to control the quality of their work by conducting customer satisfaction 
surveys during and after projects and by selling two employees in project management 
assignments. According to JPM6 the clients can receive quality proofed work if hiring two PMs, 
since every issue will get two points of views. Furthermore, the project will not be delayed if one 
PM is temporarily unavailable.  

CPM firm. The CPM firm has a quality system including templates and processes for project 
execution. According to MM5 the quality system contains all information needed to lead a project 
from start to finish. It is every employee’s responsibility to ensure that the quality system is kept 
up-to-date, if someone finds e.g. a template that needs to be revised this should be reported for 
correction. MM5 sees a problem with this when saying “if more people are responsible, less people take 
responsibility”. JPM5 thinks the quality system is useful: “We’ve got control plans for all parts of a project, 
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like guidelines and important issues one shouldn’t forget or that are important to include. They are good. They are 
really good for me, to do checks”.  

During the interviews three types of gatherings with focus on knowledge sharing were discussed. 
The first type is regular meetings where each profession discusses their field of work. The second 
type is company-wide information meetings taking place four times each year. At those meetings 
all employees are informed on current projects and involved employees. The last type of meeting 
is a conference conducted twice a year, where particular issues are discussed among all 
employees. JPM5 describes a possible conference scenario: “we can definitely use the time to discuss 
something the company needs to improve”. 

For new employees to get up to date with the CPM firm and their work methods the company 
have developed a schedule for the first week of employment. During this week the employee is 
e.g. introduced to the quality system. The employee also gets a supervisor for the first period of 
employment, to support and guide. For newly employed junior PMs a mentor program has been 
composed. Junior employees can apply for experienced senior employees to help them with their 
everyday work life and specific project related issues. The mentor and mentee are matched based 
on personality and work tasks.  

The CPM firm conducts customer satisfaction surveys continuously during and after projects. 
Information yielded in the surveys is compiled by the HR department in annual reviews 
presented to top management. By combining this with performance reviews done among the 
employees, areas of improvement could be found or best practices highlighted.      

Law firm. The Law firm has an intranet consisting partly of searchable employee profiles. It is 
every employee’s responsibility to keep the profile updated with their competences and JPM3 
says “if I have a certain question and don’t know who to ask, then I can enter the intranet and put in some search 
criteria [….] then receive information about the persons working with this”. Another way to find answers to 
specific questions is to contact the Professional Development Lawyers (PDLs) of the Law firm. 
The PDLs task is to develop knowledge internally within their assigned field and to have up-to-
date information on markets. 

The Law firm has a database for various templates, e.g. legal contracts. The database is used by all 
employees in the firm and it is everyone’s responsibility to update the templates by reporting if 
something should be added or excluded. According to JPM3 this helps develop the Law firm, 
because junior employees can execute advanced tasks using the templates, concurrently as the 
senior employees can focus on even more demanding tasks.  

Every month each division at the Law firm gathers for a “know-how lunch” (JPM3). These lunches 
are focused around a particular theme; one employee informs the group on matters within the 
theme. Afterwards the group goes through all current assignments in the division and discusses 
trends on the market. Moreover, if a finalized assignment has resulted in new experiences 
concerning the entire Law firm the responsible employees can summon their colleagues for a 
presentation.  

During the first two years at the Law firm junior employees are educated for several hours each 
week, focusing on developing their own competence area as well as realizing what other 
competences exists in the company. The idea is for every employee to get a broader insight into 
the company’s business. Junior employees are also provided a mentor. The primary consideration 
with the mentor program is not for the junior employees to gain professional knowledge, rather 
to get counseling on work-life-balance. 
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MC firm. The MC firm has a database consisting of three parts: information on all previous 
projects, intellectual property material, and personal profiles. By the end of each project, the 
produced material is re-worked to exclude confidentialities and include lessons learned before it is 
uploaded to the database. The MC firm has employees whose only task is to develop industry-
specific material, unrelated to projects; this is referred to as intellectual property material. The 
personal profiles in the database consist of employee CVs. This is used to find experts within 
industries. According to JPM4 the database is useful during project start-ups: “in 9 out of 10 cases 
when writing a scope you open some old presentation and look at what we’ve done before, in a similar industry or 
company or just in general”. 

During the project initiation the client’s project group are mapped with the MC firm’s project 
group, meaning that all group members are assigned a specific person to contact based on 
positions in the companies. Upon completion of a project an internal meeting is held where the 
project team discusses experiences from the project. This meeting serves as base for the 
aforementioned lessons learned included in the database.  

Some Fridays the entire office where JPM4 works is invited to learning sessions. The employees 
eat lunch while listening to a team presenting an interesting project; what method they used and 
gained experiences. Another activity conducted where focus is on sharing experiences is the 
annual result challenge, where project teams can submit their final results. During a gathering the 
submitted projects are presented in a joyful way and the best presentation gets awarded. 

New employees at the MC firm receive two weeks of training before they are allowed in projects. 
During this introduction the organization of the company is briefed and the database and how to 
use it is taught to the juniors. Apart from this, all employees need to conduct training when 
promoted. These trainings are conducted on a global scale for the employees to extend their 
internal networks. According to JPM4 the programs for all training sessions are carefully 
designed down to a highly detailed level. The training programs are executed by senior 
employees. If the employees want further experience from other offices they can apply for 
experience share transfer; a program where they can work in another country for at least six 
months. According to JPM4 the idea with the experience share transfer is: “I should bring knowledge 
from my office to my transfer office where I spend six months. But also for me to learn how they work and bring 
this back home”.   

5.4.2 Implementation of Knowledge Management 

Tyréns. TM1 think a necessity when trying to implement a KM strategy is to “Think big, start 
small”. To convince the employees of the KM strategy, the overall strategy is divided into smaller 
sections whose positive effects can be clarified. MM1 concretizes when saying KM can result in 
decreased workloads which in turn “can release time for focus on other, more value creating and maybe more 
stimulating work tasks, which I think can yield a positive response”.  

Every PM interviewed in the project management department at Tyréns claim to be unaware of 
any KM strategies. When asked if they know about a KM strategy the unanimous reply was “No”. 
This corresponds to the questionnaire where a majority of the respondents replied to be unaware 
of a KM strategy at Tyréns. However, answers from the questionnaire indicate that the PMs 
consider documentation and sharing of knowledge to be encouraged at the company, even 
though opportunities to systemize documentation of knowledge and experiences are limited.  

KM, referred to as lessons learned by MM3, used to be among Tyréns’ quality goals but has been 
replaced by delivery reassurance due to client requests. However, systemized lessons learned is a 
demand for ISO-certification why it remains a demand from top management: “We have replaced 
that goal [….] we have a different focus. But it remains a demand in the system” (MM3). MM3 continues by 
explaining that Tyréns have a well-functioning system and support for KM. However, several of 
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the interviewed PMs claim not to use the systems in place. SPM2 do not use the database to 
search for information on others’ similar past projects, since there is no structured search 
method. JPM1 explains to prefer Google ahead of Tyréns own intranet to search for information. 
JPM2 claims to almost never look at the internal systems since they are complicated and 
inaccessible from outside the office.  

 JPM2 is aware final meetings should be held with the clients, but says “To be honest I think it’s 
difficult to find time, even though they are awesome when we have them”. SPM2 believes the lessons learned 
meetings are a great way to learn from projects. However, SPM2 states “Unfortunately those meetings 
seldom take place, because at the end of projects people move on to other assignments”.  

TC firm. As described above MM4 claims the TC firm to have an articulated KM strategy 
comprising of three parts. Nevertheless, JPM6 states “as far as I know, there is no articulated 
department strategy [….] there are no documents explaining how we work with KM, not that I’m aware of”.  

According to MM4 the KM strategy is implemented through active discussions on its 
importance: “We talk about it a lot, and explain that it is no coincidence that we’re focusing on this. We need to 
focus on this to become competitive”. Following this MM4 explains talking about a KM strategy is not 
equal to everybody being aware of it. This consideration aligns with JPM6’s opinion “it is no 
common topic for discussion, definitely not. Concurrently it’s always informally present […] something existing 
under the surface”. 

CPM firm. None of the interviewees at the CPM firm claim to be aware of a formal strategy for 
KM. MM5 stresses the importance of establishing a strategy designed by top management 
adjusted for the employees to make it useful in the entire organization. Furthermore, talking 
about a KM strategy MM5 says “It is increasingly clear that we need to formalize this to make it work, now 
that we have become a company this large”.  

JPM5 is a frequent user of the quality system, but believes the colleagues do not use it as much 
but would like to increase their usage. JPM5 thinks there is a routine for lessons learned at the 
end of projects, but is uncertain of its design and where to find it.  

Law firm. During the interview at the Law firm JPM3 said the implementation of KM have been 
good. Everyone at the company is aware or becomes aware of how to include KM in their work. 
JPM3 means as time passes by, all employees realize using templates and experiences from past 
projects is more effective than creating everything from scratch: “Almost always during the first phase 
of a project you look at what the company has done before in the area. Nobody wants to re-invent the wheel over 
and over again”. Another example of this is to contact the aforementioned PDLs at the Law firm, 
which according to JPM3 occurs almost automatically.     

MC firm. According to JPM4 the MC firm’s database is a prerequisite to maintain efficiency in 
the company: “if we wouldn’t have systems to get access to knowledge generated in earlier projects we would be 
much slower in doing what we do”.  JPM4 means the database is regularly updated and frequently used 
by employees, often during the first phase of projects. Searching and leveraging from information 
in the database is something that takes time to learn, as a junior you are not very good at it but 
the ability grows with practice.    

During the experience share transfer JPM4 felt the culture and work methods at the home office 
to be similar with the transfer office: “You recognize things, a lot is deeply rooted in the whole company”. 
JPM4 believes one explanation for this to be MC firm’s extensive KM work.  

5.4.3 How Project Managers use Knowledge Management 

Tyréns. According to the questionnaire, approximately half of the responding PMs at Tyréns 
consider documentation and sharing of knowledge in projects to be a routine procedure, the 



40 
 

other half disagrees. When confronted with a problem, MM2 uses remembered personal 
experiences from previous projects to solve the issue. SPM2 also uses knowledge gained from 
participating in prior projects rather than searching for unfamiliar projects in the database. 

During the interviews several PMs mention Google as a source for information, both in project 
start-ups and when problems occur. However, the PMs indicate preferring to verbally discuss 
problems and project situations with co-workers, saying the corporate culture at Tyréns support 
knowledge sharing on a person-to-person level. MM2 explains sharing experiences to younger 
employees by talking to them: “if we get new co-workers, maybe less experienced ones, then we can tell what 
we know, what works and what doesn’t. Then you share knowledge”. JPM2 agrees: “We have knowledgeable co-
workers at the department [….] I rather walk over and talk to them than searching for information by myself”. 
When problems occur in projects, SPM2 asks co-workers to find out if someone has done a 
similar project, ahead of searching for it in the database. MM2 summarizes this point of view by 
saying “currently the best lessons learned is not documented; instead it takes place during the coffee breaks”.  

Some of the interviewed PMs explain they like working according to the 80/20-rule. JPM2 
exemplified the rule by telling about a project where a newly graduated was brought along. 
Initially JPM2 did not fully charge for the extra resource, instead focus was on teaching routines 
and procedures. SPM1 sees another benefit with the 80/20-rule: “we get continuity in the projects 
during vacations, sick leave, and if co-workers quit”.  

TC firm. As already mentioned, MM4 is responsible for the KM initiative at the project 
management department in Stockholm. As leading the KM work, MM4 has decided to produce 
work process descriptions and templates and to give all PMs the opportunity to be IPMA-
certified.  

According to MM4 “Lessons learned is constantly present”. This requires employees willing to share 
their knowledge, why this is an important aspect when hiring people. Due to the unpretentious 
and open atmosphere at the TC firm, JPM6 likes to talk to the co-workers if questions occur in 
projects. Thus far JPM6’s co-workers have had experiences and knowledge from similar projects 
to be able to answer the questions. JPM6 also likes to use the developed templates in projects.  

CPM firm. As alluded above, JPM5 frequently uses templates from the CPM firm’s quality 
system. Moreover, if searching but not finding an appropriate template, JPM5 asks co-workers if 
they have produced something useful. When in need of information, Google is often JPM5’s first 
step in the search process. MM5 feels the atmosphere at the CPM firm to be very open and the 
employees are generous in sharing their knowledge. JPM5 agrees: “I dare to ask anyone, I feel trusted 
enough to ask and I don’t feel stupid when I do it”. JPM5 claims to extract knowledge from the more 
senior co-workers, either by being aware of someone possessing the sought knowledge or by 
asking the closest manager who to contact.  

Law firm. As already mentioned JPM3 initially uses the Law firm’s database to find templates 
and information from previous projects. Stating similar assignments almost always have been 
carried out before, this is a good way to create a platform in new projects.    

Another aspect of the Law firm’s KM explained by JPM3 is the collaboration taking place 
between offices all over the globe to give the clients full service. At the time of the interview 
JPM3 was helping a client to establish business in the Baltics states; hence guidance from the 
Moscow office was very helpful. 

For specific questions JPM3 claims to prefer a person-to-person approach using his internal 
network, especially when unsure what exact information to look for: “it’s easier to talk to people […] 
and you also realize what it is you are really looking for”. If uncertain who to turn to JPM3 use the 
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employee database to search for specific competences. Due to the open door policy at the Law 
firm, JPM3 do not consider contacting someone more senior or unknown as a problem.   

MC firm. To collect knowledge when starting new projects, JPM4 uses the MC firm’s database 
over past projects as well as calling internal and external experts. According to JPM4, this method 
to gather knowledge is commonly used during the first 20 percent of a project.  

To share knowledge in the MC firm, JPM4 participates in trainings and experience share transfer. 
However, the most common way to share gained knowledge is to discuss experiences during final 
meetings of projects. The experiences are then summarized and documented along with project 
information. In order to do this in an effective way, the company has a standardized formulary 
including project description, keywords, gained experiences, and attached project documents.  

5.4.4 Clients’ Requests for Knowledge Management 

Tyréns. As mentioned above, TM1 thinks KM is a way for Tyréns to ensure quality in their 
services. At current stage, clients occasionally are dissatisfied with the quality, why conflicts on 
payment occur. TM1 says “If a client is happy, they pay. It’s that simple”. When TM1 decides strategy 
issues to focus on, the outside world is the most important source for input. Therefore, KM is an 
important area to improve. Moreover, MM1 explains clients expect more and more from Tyréns, 
to always increase their efficiency. MM2 agrees by quoting a client: “Since you have a lot of experiences 
within the company, you should be able to execute a project even cheaper”. TM1 confirms this opinion by 
claiming clients want Tyréns collected knowledge; they are not only looking for advices from one 
person. Nevertheless, JPM2 declares “clients procuring construction and project management; they procure 
people, not competence”. According to SPM1 clients are expecting a fully functioning quality system 
leading to coherence in working methods among Tyréns’ employees. MM2 continues by 
explaining a full implementation of KM is dependent on the clients understanding the added 
value it can generate. 

According to MM3 payment for extra hours, needed to execute lessons learned meetings at the 
end of projects, are easily motivated to clients: “from our side it’s customer service […] the clients 
appreciate this and think it’s really important […] how they can become better as buyers”. Two of the 
interviewed PMs mean it is easy to motivate lessons learned meetings to large and returning 
clients, since they consider Tyréns’ development beneficial. On the contrary, SPM2 believes the 
by-the-hour payment method leads to clients not caring about development in projects. SPM1 
agrees, arguing clients just want the cheapest hourly fee without reflecting on what is included. 
Due to this it is difficult to charge time needed for lessons learned meetings. Aligning with this, 
JPM1 discusses difficulties in motivating the aforementioned 80/20-rule, which clients only see 
as paying twice as much. The questionnaire supports this diversified view on clients’ requests for 
KM; half of the responding PMs think the resources required for KM is easily motivated while 
the other half do not.    

TC firm. When discussing client’s request for KM, MM4 explains the TC firm is trying to sell 
their collected knowledge and a coherent work method. The IPMA-certification for the PMs is 
one way to clarify this to the clients, making the individual consultant replaceable during e.g. sick 
leave. The TC firm prefers working with clients sharing their values; prioritizing time, quality, and 
economy. A lot of clients do not understand the importance of this, but the TC firm can explain 
it to them because they are aware of their capabilities and how to leverage them. Some clients 
procure PMs to lead projects, while there are some clients simply looking for someone to fill 
project positions. These clients see no point in KM.   

When being asked if it is easy to motivate KM for clients, JPM6 answers yes without hesitation. 
The clients involved in current projects are eager to receive qualitative result, why they consider 
lessons learned meetings important. However, JPM6 sees a problem with governmental clients 
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who by law are required to choose the cheapest consultant, even though they see benefits with 
including KM in a project. Despite this, if the client is not willing to pay for the extra hours 
needed for lessons learned meetings, JPM6 believes they are at least willing to set aside time for 
the meetings. The TC firm bears the cost and can motivate the lost fees since it develop the 
company and its employees.  

CPM firm. MM5 believe the clients’ wishes to include KM in projects varies a lot. To make the 
clients approve costs related to KM it is important that the CPM firm can help clients realize the 
value of KM. To MM5, KM equals customer value. To exemplify this MM5 speaks about the 
difficulty in using junior PMs in projects; clients do not see the value of this even though it will 
increase the junior PMs’ knowledge. Related to this MM5 expresses a wish that more clients 
should focus on hiring the right competence when hiring the CPM firm’s PMs, rather than 
specific persons.  

According to JPM5 every project ends with a final meeting with the client, discussing 
experiences. This can be useful for the client, if they are to work with the CPM firm in future 
projects. During the meetings problems can be discussed and agreements made for how to 
improve future collaboration.      

Law firm. JPM3 thinks clients choose the Law firm due to their reputation rather than a specific 
lawyer. Still, having collaborated for a while, clients turn directly to partners they have worked 
with before. The Law firm is organized for all long term clients to have a specific partner 
specialized in their industry to turn to.  

Clients often expect the Law firm to have basic knowledge in the requested field of assignments. 
If the Law firm lacks this knowledge, they make sure to learn it without charging their clients. 
Lately JPM3 feels the clients are asking for increased productivity: “There is an intensified competition 
in terms of prizes and a higher demand to produce more efficient services”.    

MC firm. Related to the aforementioned client mapping, JPM4 means a dialogue on 
communication is continuous between the MC firm and their clients during projects. 
Furthermore, when asked about client’s request for KM, JPM4 says: “it would be difficult to justify 
towards the client if we wouldn’t use knowledge management”. To exemplify this JPM4 describes a client 
meeting where knowledge in a needed field was missing and the client asked: “Can’t you just access 
your magical database and find what you need?”.   

5.4.5 Opportunities and Obstacles with Knowledge Management 

Tyréns. According to MM2 KM is a neglected area where improvements are necessary. It can 
lead to better products and reduced client losses. The problem is after project closure, everybody 
moves on to their next project without reflecting on e.g. lessons learned. Several of the 
interviewees confirm MM2’s opinion saying it is common to move on to other projects without 
reflecting on previous achievements. Due to lack of financial incentives, consultants tend to 
rapidly start their next assignment to increase their debiting. The reply rate from the 
questionnaire confirms this, with more than half of the respondent answering not enough 
resources is set aside for KM at Tyréns. MM2 claims no one is interested in KM, and no one 
wants to pay for it, and then stresses the importance of it: 

“It costs money, but it costs even more to not do it.”  

 “Quality is always profitable” (TM1). As already mentioned above, TM1 means one opportunity 
with KM is for Tyréns to ensure quality in their services. For TM1 another positive aspect is that 
KM can facilitate the daily work life of the employees; some work tasks could be standardized 
giving time to focus on more creative tasks. One example of standardization is the 



43 
 

aforementioned platforms currently being implemented at Tyréns, which according to MM1 leads 
to continuous improvements and could be a revolution for the design works. However, it can be 
difficult to make the employees understand this. They consider standardized solutions as a risk 
potentially decreasing the creativity in their work, rather than increasing it. To make the 
employees appreciate the opportunity generated by standardized solutions, MM1 believes it is 
important to explain the potential in exploiting Tyréns’ collected knowledge. TM1 agrees 
claiming it is vital to not see the company as “1000 one-man consultancies”. SPM2 realizes there is a 
lot of knowledge within the company, but do not know how to charge for it.    

MM1 says a problem with KM within Tyréns is that the knowledge of the employees remains at 
the individual level and never becomes organizational: “At five o’clock when everybody leaves there is no 
knowledge left in the firm, it is stuck within the individual”. When experienced employees leave Tyréns 
they lose a lot of knowledge, which make the company vulnerable.  JPM2 elaborates this 
consideration believing a lot of knowledge is lost when the large group of people born in the 
1940’s retires.  

The PMs work is often wrongly described as too unique to implement KM according to TM1. 
The view of project management as unique is consistent among the interviewed PMs at Tyréns. 
JPM1 believes project management differs from other professions within the AEC industry by 
not being a “classic specialist competence”. According to SPM2 the leader role is difficult to recycle. 
MM2 elaborate this claiming it is difficult to systemize the PM’s tasks since personal attributes 
determine the success of an assignment. JPM1 agrees it is difficult to find platforms for the PMs. 
SPM1 gives an example describing how the department start internal projects to create templates 
and standardized solution but the projects run out of steam. Following this SPM1 declares having 
low faith in databases and standardizing solutions. SPM2 says it difficult to keep the templates 
updated. However, if KM was successfully implemented SPM1 think it could lead to a more fun 
and developing job.  

JPM1 and TM1 both talks about the AEC industry as being a conservative industry where new 
ideas are difficult to implement. According to TM1, in a culture where “this is the way I’ve always 
done it” is a persisting opinion, it is difficult to develop new methods and processes that essentially 
could change the industry.   

TC firm. JPM6 believes the main opportunity with KM is that it can increase the project 
efficiency. However, MM4 says to be able to increase the efficiency a proactive way is crucial, 
since many PM projects are executed on site. Due to this KM do not happen by itself, it needs a 
continuous focus. In an organization where the employees do not communicate, or lack guidance 
for how to communicate, the value of the organization never exceeds the number of employees. 
Furthermore, this complicates developing methods to exploit gained experiences.  

Both interviewees at the TC firm see obstacles in using databases for KM. MM4 means there is a 
risk in collecting all project information this way since it can undermine its quality. It will be 
difficult to extract useful information due to the amount of information. JPM6 believes it to be 
difficult to design databases for efficient use. Furthermore, JPM6 sees an obstacle with the 
number of templates, making it difficult to know which one to use.  

Seeing obstacles in databases, MM4 and JPM6 see opportunities in standardizing the PM’s work 
through a common process. The IPMA-certification gives the PMs a mutual view on project 
management and a tool to communicate. The routines learnt through an IPMA-certification leave 
time to focus on the “the important part of the project, the intellectual process” (MM4). According to 
JPM6 implementing certifications for PMs is not easy in an “old school industry”. Senior PMs might 
consider new, standardized processes as making them replaceable. This also corresponds to the 
different views on project management among junior and senior employees. The different views 
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are explained by JPM6 claiming many seniors believe the PM profession requires many years of 
experience, concurrently stating: “I can be a project manager, and I have no experience”.  

CPM firm. JPM5 believes KM can widen the employees’ knowledge by making individual 
knowledge organizational. Especially junior PMs would get easier access to senior PMs’ 
knowledge, thereby learning faster. However, JPM5 thinks it is difficult to find a method to 
mediate individual knowledge, particularly for the PMs.  

Even though the CPM firm has a quality system partly designed to facilitate KM, MM5 says it is 
difficult to find needed information in the system and that the system has to be constantly 
updated to remain useful. JPM5 agrees, stating there is too much information in the quality 
system to know what to search for. Corresponding to this JPM5 claims it is difficult to share 
information regarding updates in the system. Nevertheless, included tools such as templates are 
useful. 

MM5 sees an opportunity with KM in lessons learned, collecting experiences from past projects 
to avoid repeating mistakes and discover best practice. This is possible since a lot of projects look 
alike. MM5 sees this process as a way to ensure quality. However, implementing a routine for 
lessons learned is difficult: “the time aspect is the large problem […] you simply don’t have time for it”. 
MM5 thinks the employees would like to include lessons learned in their projects, but feel they 
do not have the time. Before finishing one project they have already started the next one.       

Law firm. As already mentioned, JPM3 thinks KM is a way to “avoid re-inventing the wheel”, why 
employees at the Law firm frequently gather information from old projects. When looking for 
templates and standardized documents databases are useful. When looking for answers to 
detailed, specific questions often requiring follow-up questions, JPM3 believes a person-to-
person approach is better. A reason for this is “humans are by nature lazy and it is demanding to search, 
but if you know a person has been working a lot with these types of questions you go there and talk”.  

Furthermore, JPM3 believes to not only charge by the hour has developed KM at the Law firm. 
The company needs to keep prices down due to increased competition, which is possible with 
lower costs. Lower costs are achieved by more efficient projects, which in turn is enabled by 
developing and sharing the knowledge within the organization.  

MC firm. To JPM4 KM is a way to ensure quality of the projects. Within the MC firm, there is 
almost always someone who have developed and shared knowledge within a field. During the 
interview JPM4 exemplified this by talking about a project where information of an industry in 
Germany was needed. The German office was contacted, since they probably have better 
knowledge of their home market.  

According to JPM4 the main obstacle when sharing knowledge between projects is the 
confidentiality aspect. To regulate this problem unequivocal contracts are written including what 
information could be stored for future projects. However, the consultants gain a lot of 
knowledge through projects and need to be aware of what they can use in their following projects 
to not reveal company secrets.  

5.5 Future Development for the Companies 
Tyréns. To TM1 it is essential for Tyréns to increase their KM to prevail. TM1 feels the 
importance of consultants in construction projects today are decreasing since other stakeholders, 
e.g. contractors and suppliers, offer the same services. To develop and package their knowledge 
into concepts, TM1 thinks Tyréns can maintain and increase their competitive advantage. MM3 
believes Tyréns can develop by putting effort in the unique parts of a project, while standardizing 
routines and have a well-functioning quality system. 
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By extending the platforms, currently being implemented, to include all reoccurring processes the 
employees can eliminate the routine work and focus on more value adding tasks. To ensure 
quality and efficiency TM1 wants the platforms to be developed to an extent where they always 
should be used in projects. MM2 thinks some of the PMs’ tasks can be further standardized; 
budgets, calculations etc. are all things produced in similar ways in project after project. This has 
led to an initiative to develop a process description for project management, referred to as Project 
Management of the Future, which will lead to a guide for all PMs at Tyréns to get common work 
processes. The process description is based on PMI’s PMBOK.  

To develop KM at Tyréns, MM1 thinks it must become easier to search for information from old 
projects. This could be done by developing the project database to include metadata describing 
the projects; this will make them more searchable. SPM2 confirms MM1’s opinion, declaring it 
would be much easier to search for information in the database if projects were tagged with some 
kind of keywords. JPM1 elaborates this concern by stating a clearer way of summarizing projects 
would be beneficial both for the persons working in the project and for others seeking 
information. JPM2 thinks a model handling project documents could be effective, if the 
information was retrievable in an easy way. MM2 suggests a formulary to be developed for 
lessons learned to be filled out by the end of projects and stored during the final filing. MM2 
thinks an external consultant could facilitate this appraisal process. In the questionnaire, a vast 
majority expressed they thought a formal way of managing documents would facilitate KM.  

Apart from developing support systems for KM, TM1 stresses the importance of having 
managers using KM by teaching them what KM is and how they can use it in their fields. 
Without the proper management of knowledge, there is no point in creating structures for 
knowledge sharing. Of the PMs answering the questionnaire a majority answered they felt a need 
for education within KM.   

SPM1 and SPM2 both talk about increased collaboration between PMs to improve KM. SPM1 
suggests the PM should have a sounding board in all larger projects, to help develop the project 
outline. Concurrently SPM2 believes project quality can be improved by having PMs revising 
each other’s project assignments.  

All interviewed PMs at Tyréns explain they would like experiences and knowledge to be shared 
more actively at formal and informal meetings. SPM2 suggests coffee breaks should be used to 
discuss current projects to make sure all co-workers are aware of each other’s projects. JPM1 
believes the departmental meetings could be developed by including opportunities for project 
presentations for all PMs. Furthermore, JPM1 thinks by establishing tools and opportunities for 
KM a force will be set in motion, and eventually KM will become a routine for all employees at 
Tyréns.     

TC firm. To improve their KM work JPM6 believes the TC firm should develop and 
communicate a formal KM strategy. JPM6 exemplifies a KM strategy to consist of lessons 
learned documents stored in a searchable database and a structure clearly showing who is 
specialist in what field. To be able to find the most qualified person to help solve problems, 
JPM6 suggests the employee database to be searchable by keywords and projects.  

MM4 thinks the project management department at the TC firm is presently using KM to a large 
extent. To be able to leverage on their efforts, MM4 thinks they need to gain external recognition 
making the clients choose the TC firm. Apart from this, clients need to understand that PMs are 
specialists, not generalists, in their field. By realizing this, clients would stop hire PMs to fill 
project positions and start hiring them as leaders on the basis of competence.  
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MM4 says the TC firm needs to get better at helping their employees to express their tacit 
knowledge. At the project management department this is achieved through the IPMA-
certification, since this gives all PMs common processes to work with. However, by establishing 
common processes no one is indispensable: “the individual consultant is no longer indispensable. You 
have to accept that.” (MM4).    

CPM firm. MM5 clearly states KM is one part of ensuring quality in projects, continuing by 
saying time for reflection and discussions on lessons learned after projects should be provided. 
Due to similarities between projects there are always some parts that could be reused 
concurrently as less successful doings could be documented to avoid repetition. This could be 
done by collecting experiences, recording them, and effectively store them. However, before this 
could be successfully implemented, KM must be prioritized and resources put aside for it. 

Currently a database is being developed at the CPM firm to facilitate finding expert competence 
within the company. According MM5 this database is difficult to design, referring to how to 
connect employees with their accurate competence and making this information searchable in an 
effective way.   

JPM5 believes one good way to increase KM at the CPM firm would be to give all new 
employees a standardized internal education. This would make sure everybody have coherence in 
their working methods. JPM5 also says it is easier to share knowledge if several employees are 
working together, since this facilitates collaboration and informal discussions. Relating to this 
MM5 expresses a wish that junior employees should be allowed to work collaboratively with 
senior employees more often. To the junior employees this would enable establishing internal and 
external relationships and also increase their knowledge.  

Law firm. JPM3 states KM as a prerequisite for the Law firm to remain competitive, believing 
that their person-to-person approach to KM is already successfully implemented. However, 
JPM3 thinks the Law firm should structure their KM work in a better way and develop their 
databases to make their work more effective. A common discussion among co-workers is how to 
search for information in the database in a good way. By improving the search engine and by 
storing information more efficient JPM3 thinks the Law firm could increase their competitive 
advantage.  

MC firm. Even though JPM4 believes the MC firm to have a well-functioning KM, there are 
some areas that could be improved. The usage of employees with expert knowledge should be 
increased. Currently, for an expert to be consulted, senior employees need to contact each other 
in order to keep the number of enquiries at a manageable level. Due to this, communication with 
experts depends on the senior employee’s devotion in projects, and it is arbitrarily and not 
routinely performed.  

JPM4 thinks the above mentioned learning sessions consisting of a lunch where some project is 
presented should be held continuously. Having reestablished these learning sessions after a 
period where they were forgotten, they still not takes place as frequently as JPM4 wishes.    

5.6 Observations from Tyréns Office 
This thesis was mainly conducted at Tyréns office in Stockholm, where the researchers witnessed 
various activities relating to KM. These activities are presented in brief below, to give more 
insight of Tyréns KM in practice.  

5.6.1 Project Management Department Meetings 

The project management department at Tyréns holds monthly meetings where all PMs are 
invited by the department manager. The researchers have observed these meetings during the 
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research process. The outline for the meetings are generally a briefing held by the manager going 
through issues such as economy, current problems, and news from top management. The 
meetings are carried out more or less as a monologue from the manager. However, if the 
employees have any questions regarding the issues briefed or problems with their projects they 
are free to speak their mind for discussions to be initiated. During those discussions participants 
at the meeting share experiences from their projects to try help their co-worker. All opinions 
seem to be equally valuable, regardless if they come from junior or senior employees.   

In addition, the manager sometimes invite co-workers from other departments at Tyréns to hold 
short presentations about their projects, partly to introduce them and partly to make the PMs 
aware of what competences Tyréns consist of. Before the presentation all PMs get a chance to 
introduce their present projects. The PMs presentations of their projects witnessed by the 
researchers have all been short in time, less than a minute, and all focused on what title the PM 
hold in the current project and where it takes place geographically. No comments regarding e.g. 
experiences gained or problems solved have been presented.  

5.6.2 Employees Supporting Each Other 

A more or less daily activity where knowledge sharing occurs is when employees turn to co-
workers at the department for questions. Naturally, junior PMs ask their senior colleagues 
questions more frequently than the opposite. Junior PMs seem to be aware of who of the senior 
PMs have experience from similar problems. There are also some senior PMs considered to 
possess specialist competence in some specific fields. For example one senior PM is seen as 
expert within infrastructure, why often consulted if problems arise in projects considering 
infrastructure.  

Foremost this type of knowledge sharing happens between PMs at the project management 
department, but occasionally co-workers from other departments show up at the project 
management department to resolve issues. This seems to happen in intra-departmental projects, 
where e.g. a designer needs some information from the responsible PM to be able to progress. 
Focus is less on knowledge sharing and more on exchanging information at those occasions. 

5.6.3 Internal Educations 

Internal educations are a part of developing Tyréns employees. The researchers have observed 
one internal education, where an employee considered an expert in a certain field was responsible 
for the education. The reason this specific education took place was because a top manager 
pressed for Tyréns knowledge within the field to be mapped and shared in the organization. The 
analysis of the company and the education was funded through the Sven Tyrén Trust, and the 
expert employee conducted both the analysis and the education.  

5.7 Summary of Empirical Findings 
The following section summarizes the presented empirical findings based on the outline 
presented in the beginning of this chapter. All figures below show the researchers’ perception of 
self-image, KM in practice, and KM in progress at each company based on the interviews, the 
questionnaire, and the observations. In the figures, “Today” refers to the time of the research. 
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5.7.1 Tyréns 

The empirical findings indicate the employees at 
Tyréns do not believe they have a lot of KM, see 
figure 7. However, the findings suggest they actually 
work with KM to some extent. Both interviewees 
and PMs at Tyréns answering the questionnaire 
indicated they would like to implement more KM, 
and some interviewees spoke about KM as a very 
important but not prioritized issue.  

 

 

            

5.7.2 Technical Consultancy Firm 

The interviewees at the TC firm’s self-image and the 
actual practice of KM are rather similar, see figure 8. 
The interviewees are aware of how the department 
views the employees’ knowledge and what forums 
exist to share it. However, they would like to increase 
their KM and try to leverage more from it.  

 

 

 

 

5.7.3 Construction Project Management Firm 

The interviewed employees at the CPM firm 
indicated they did not think the company had a lot of 
KM, see figure 9. This seems to correspond 
somewhat to reality even though there are some 
activities to facilitate KM. The interviewees 
described willingness inside the CPM firm and some 
plans not yet implemented to improve their KM 
efforts. 

 

 

 

 

 

 

Figure 8. TC firm’s self-image, practice, and progress of KM.  

Figure 9. CPM firm’s self-image, practice, and progress of KM.  

Figure 7. Tyréns’ self-image, practice, and progress of KM. 
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5.7.4 Law Firm 

The interviewed PM at the Law firm seemed to 
know the company works with KM, but had no clear 
picture of the wholeness, see figure 10. In practice 
though, they seem to work with KM in a rather 
structured way. The interviewee saw some areas 
where the KM efforts could improve, mainly 
considering the databases.  

 

 

 

5.7.5 Management Consultancy Firm 

The MC firm’s employee seems confident about their 
KM, believing they use the organization’s knowledge 
and share gained knowledge in all projects, see figure 
11. The interviewee does not see any new strategies 
needed, just some minor improvements. However, 
since KM is a continuous process companies must 
try to constantly improve. 

  

Figure 10. Law firm’s self-image, practice and progress of KM.  

Figure 11. MC firm’s self-image, practice, and progress of KM. 
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6 Analysis 
The next part of this thesis is an analysis comparing the theoretical framework and the empirical 
findings. The concepts of self-image of knowledge and KM, KM in practice, and KM in progress 
introduced in figure 6 forms the outline of the analysis.    

For the main part of the analysis, focus is on Tyréns. Empirical findings from the interviews at 
the TC firm and CPM firm is used to support the findings at Tyréns and to identify 
differences/similarities. This is done in an effort to make generalizations of the AEC industry. 
The findings from the MC firm and the Law firm are used in a benchmarking study, to find 
methods to improve Tyréns KM. 

6.1 Fragmented Self-images within the Companies 

All inspected companies claim to be knowledge organizations, stating their employees to be their 
most important asset. This corresponds to Sveiby’s (1997) definition of a knowledge 
organization. However, Tyréns might not be managed, neither at project nor at organizational 
level, according to Sveiby’s belief of a managers’ primary task as managing the employees’ 
knowledge. The empirical findings show Tyréns has difficulties both to merge the aggregated 
knowledge within the company and to sell PMs as specialists. This analysis focuses on the first 
aspect. Both hurdles seem to be common at the other investigated AEC companies as 
interviewees at the TC firm and the CPM firm discuss the same problems. The industry might 
have a problem to leverage on their employees’ knowledge since PMs have difficulties collecting 
knowledge in a project and merge it with the organization’s knowledge.  

Nonaka (1991), Nonaka et al. (2000), and Frappaolo (2006) indicate the importance of sharing 
tacit knowledge if an organization wants to create new knowledge. Since tacit knowledge is linked 
to personal experiences, employees must interact for the knowledge to become organizational. 
This seems to be a problem at Tyréns, where MM4 claims Tyréns lose all knowledge at the end 
of each day and several PMs claim the knowledge to be stuck in the senior employees soon to be 
retired. Many PMs are based somewhere else than at the office making it difficult for the PMs to 
interact, which create another knowledge sharing obstacle. The TC firm also sees a problem with 
this, realizing the company actively has to work on collecting the employees’ knowledge when 
they work outside the office.  

Beyond this, sharing tacit knowledge is dependent on organizational culture and the outside 
world (Liebowitz & Megbolugbe, 2003). One aspect of this could be to see Tyréns as ‘one 
company’, which according to the PMs is difficult to sell to their clients. They claim to often 
being wrongly seen as ”1000 one-man consultancies” (TM1). However, top management at Tyréns 
have grasped the importance of using the company’s collective knowledge, both to make the 
employees work more developing and to make the project organization more innovative.  

Apart from the employees’ knowledge being an important asset in a knowledge organization, a 
company needs to know how to manage it. The theoretical framework concludes KM to be how 
an organization can create value by using internal and external knowledge. Interviewed employees 
in the AEC industry have a fragmented view of what KM is. Some of the middle managers and 
senior PMs at Tyréns think KM is equal to lessons learned, saying it is a structured way to 
conduct follow-ups for project successes and failures. On the contrary, the interviewed top 
manager and one junior PM at Tyréns believe KM is broader. They see KM as a structure to help 
individual knowledge become organizational as a mean to develop the company and its 
employees. This corresponds to the interviewees at the TC firm views on KM. The interviewed 
middle manager at the CPM firm thoughts on KM also align with this, while the junior PM refer 
to KM as lessons learned. This indicates a pattern; the interviewees with the broader view are 
either working actively with KM or have come across it during their education. A generalization 
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based on the empirical findings is that senior and junior PMs at Tyréns have different views on 
KM. The junior PMs see it mainly as a tool which prevent ‘re-inventing the wheel’, and as 
mentioned above the senior PMs see it as lessons learned.  

There seems to be a lack of interest of KM in the AEC industry, corresponding to Schindler and 
Epplers (2003) findings of the discrepancy between available KM tools and PBOs actual usage of 
them. All interviewed companies in the industry describe how KM initiatives, such as template 
databases, are regularly started but are not often fully used. An explanation for this can be 
employees’ fear of using standardized solutions, since the employees believe they lose the creative 
parts of a project according to MM1. Another possible explanation, mentioned by all 
interviewees at Tyréns, is the view on PMs as generalists rather than specialists carrying out 
projects. MM4 at the TC firm strongly emphasizes the importance of seeing PMs as specialists to 
be able to sell their competences and thereby develop them. Even though findings from both the 
interviews and the questionnaire at Tyréns show that PMs believe KM to be an important part of 
a project, there seem to be a resistance to it in the AEC industry. Interviewed junior PMs as well 
as the top manager see the AEC industry as old fashioned and unwilling to change. This could be 
an obstacle for KM since it can be explained as “innovative responses to new opportunities and challenges” 
(Frappaolo, 2006, p. 9). 

6.2 A Diagnosis of the Knowledge Management in Practice 

None of the interviewed PMs at Tyréns claimed to be aware of a formal KM strategy, even 
though top management is working actively with it. Overall, only a few of the interviewees, 
independent of company, were actually aware of their employer having a strategy for KM. 
Research by Nonaka et al. (2000), Ribeiro (2009), and Johansson (2012) all stresses the 
importance of top management’s active work on involving the entire organization in the KM 
efforts. At the investigated companies there is an obvious gap between what is done by top 
management relating to KM and how this is communicated to the employees at the companies. 
With this in mind it is understandable why several interviewees lack a greater understanding of 
what KM is and see it mainly as a method to gather lessons learned, as elaborated above. 
Furthermore, Nonaka et al. (2000) saw the knowledge vision as an important tool to generate 
commitment from the employees. The lack of vision may explain why several interviewees blame 
clients and lack of time and money as the main reasons for not increasing their KM. In fact it 
seems as they simply do not see the full potential of KM because top management has not 
thoroughly enough explained it to them.   

6.2.1 Personalization over Codification 

Despite the fragmented and often limited view of KM, there are a lot of various KM activities 
taking place at the companies. The conducted interviews combined with replies from the 
questionnaire and observations from Tyréns’ office make it quite apparent that a KM strategy 
focusing on personalization is preferred. This seems to be the case among all interviewees in the 
investigated AEC companies. Since a personalization strategy is recommended for organizations 
developing unique solutions (Hansen et al., 1999), this seem to correspond with the general view 
of projects in the AEC industry as creating unique products for their clients. With that said, to 
blame uniqueness as a reason for not improving KM is not a good reason. As stressed by MM4, 
it is important to understand the unique parts of a project are the products and to some extent 
the project team. Several other interviewees agree there are parts of projects that could be 
standardized in a more effective way. The leadership role may be hard to systemize, but processes 
and routines leading to the products are not unique, and those could be standardized and 
repeated in project after project.  

None of the investigated companies focus entirely on personalization or codification; they focus 
on one and let the other support the main strategy. In one way or another all companies put 
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some focus on activities where knowledge is taken from employees and saved in databases, a 
characteristic for a codification strategy according to Winch (2010) and Hansen et al. (1999). As 
mentioned in the empirical findings, Tyréns are currently developing and implementing various 
platforms for technical assignments. These platforms are a good example of how an organization 
can leverage on the knowledge of the employees by putting together standardized solutions based 
on best practice within the company.   

There is a difference between the companies regarding the employees’ actual opinions and usage 
of the databases. Templates in TyrA are used at Tyréns, but they are not mentioned as being 
crucial among the PMs. On the other hand, interviewed PMs at the TC and CPM firm explained 
they frequently use the databases to find templates and check processes. Moreover, at Tyréns the 
quality system mainly focuses on external and internal lessons learned meetings to be conducted 
at the end of projects. The routine is in place but not often used, due to e.g. lack of time. As 
meetings are part of personalization, this indicates Tyréns use codification to support 
personalization. The same pattern is discovered at all AEC companies. Databases and searchable 
employee profiles are often used to facilitate for employees to find specialist competence, hence 
to find people to talk to.  

Instead of focusing on their quality system, PMs at Tyréns claim to prefer talking to each other 
ahead of using databases. This is a general view discovered during the interviews. Different KM 
activities related to a personalization strategy are commonly mentioned when interviewees are 
asked what kind of knowledge sharing they prefer, e.g. turning to a co-worker when having a 
problem or implementing the 80/20-rule, presented in section 5.4.1. Tyréns also use their Friday 
breakfasts to share information about current projects in the company. As information requires 
action to become knowledge (Liebowitz & Megbolugbe, 2003), there is a risk that the Friday 
breakfasts remain nothing but information sharing presentations. Surely the employees increase 
their awareness regarding what is going on at Tyréns. The question is whether this information is 
turned into valuable knowledge.   

There seems to be less formal activities related to personalization at Tyréns compared to the TC 
firm and CPM firm. Formal activities refer to e.g. mentor and trainee programs, established at the 
other companies. Furthermore, the activities that do take place at Tyréns seem to be focused 
either on knowledge sharing within projects or company-wide information sharing. To increase 
knowledge sharing between projects, an option could be to focus more on KM at the project 
management department. For example the TC firm narrows their project presentations to 
comprise employees at the project management department. This could generate more specific 
and sought-for information to be shared, which in turn could facilitate knowledge creation 
through action.   

6.2.2 Knowledge Spiral or Knowledge Circle? 

There is no doubt knowledge creation and sharing is continuously ongoing at Tyréns and the 
other investigated companies. However, it is arguable whether the present approach is the best 
way to manage the knowledge creation, and if the knowledge is part of a self-upgrading spiral or 
simply a circle. Below an analysis of foremost Tyréns but inevitably the other AEC companies is 
presented, based on the SECI process, the concept of ba, and knowledge assets.   

Essential for knowledge sharing is an open corporate culture where dialogue and discussions are 
allowed (Nonaka et al., 2000). Trust and commitment must be felt among colleagues. According 
to all interviewees these prerequisites are fulfilled; if there is a problem or question where you 
need help, you just ask your co-workers. There are no indications of people hoarding their 
knowledge instead of sharing it. Seemingly, socialization is constantly present in various forms, 
with the common trait that colleagues help and support each other in different ways. Working in 
teams might be the best way to share tacit knowledge, as it depends on people sharing 
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experiences. The 80/20-rule implemented at Tyréns’ project management department is one 
method obviously facilitating socialization.  

The basis for externalization is people articulating, i.e. expressing, their knowledge (Nonaka et al., 
2000). At all AEC companies opportunities are provided for the employees to discuss and 
express what they know. At Tyréns the project management department meetings are one 
example of this. Even though the department manager is leading the meetings, discussions are 
encouraged. Another example is the observed education where an employee considered an expert 
externalizes knowledge.    

Dialoguing ba supports externalization and the key to managing knowledge creation in this 
context is to summon people with the right mix of specific knowledge and competence (Nonaka 
et al., 2000). Therefore one aspect facilitating externalization at Tyréns is that they have organized 
their employees according to competences, e.g. PMs with PMs. Apart from facilitating dialoguing 
ba, the idea with one employee being responsible for each competence area maintain the 
social/behavioral enabling condition (Alvarengo Neto & Choo, 2010) and also promotes 
knowledge sharing. However, the interviewed PMs at Tyréns all claim they do not use the 
competence areas to find best practice within the organization. Rather they prefer to talk to 
colleagues they have worked with. Figure 12 show the researchers perception of how the 
employees and the clients use their own networks instead of Tyréns established structure. 
Seemingly the collaboration within departments at Tyréns is working in a good way, while cross-
departmental collaboration is working less effective. There are less deliberately constructed 
occasions for knowledge sharing to take place between departments. Furthermore Nonaka et al. 
(2000) argued top management of an organization need to redefine their organization based on 
competences rather than markets. To some extent Tyréns have done this. However, the only 
interviewee implicating the organization is actively trying to work on making clients adapt to their 
working procedures is MM4 at the TC firm.  

 

 

 

 

 

Figure 12. How Tyréns’ employees network. 
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The combination of existing pieces of knowledge is present at all companies, as they all use 
databases and templates to various extents. At the project management department at Tyréns 
combination occurs as the PMs occasionally use templates and each other to solve assignments. 
The templates are part of TyrA which could be said to consist of many pieces of combined 
knowledge, which in turn makes part of systemizing ba (Nonaka et al., 2000). Over all, the 
information systems at the AEC companies seem to be used but not updated frequently. At 
Tyréns, no one claimed to know who is responsible for keeping templates up-to-date. At the 
CPM firm everybody was responsible for keeping the templates up-to-date, something that 
according to MM5 meant no one claim responsibility in the end.  

Since socialization, externalization, and combination all occur at Tyréns and the other 
investigated AEC companies, it would be difficult to argue internalization is not taking place. 
There is no reason to doubt employees use each other to broaden and reframe their knowledge. 
However, even though knowledge and information is being shared in various forms, one can 
wonder to what extent employees internalize it. As difficult as this question is to answer, it is 
important to consider for management. Having knowledge sharing is a prerequisite for a 
company to develop. Without the employees using the knowledge sharing it only becomes 
information sharing.  

Regarding the cognitive/epistemic enabling condition presented by Alvarengo Neto and Choo 
(2010) some work remain to be done. The employees at the AEC companies have shared beliefs 
and ideas since they often share the same background. Meetings in different constellations are 
often conducted. However, in these meetings the natural focus is to accomplish a task, not 
discuss dissimilar ideas and new ways of thinking. This might be one reason for the industry 
being considered conservative. Different backgrounds might also be an enabler for KM, 
exemplified at the TC firm where the interviewed middle manager have experiences from other 
industries and is the one who took initiative to increase KM.  

The empirical findings show all types of knowledge assets presented in the theoretical framework 
exist at the companies, to varying extents. Experiential knowledge assets are inherent with all 
employees at the companies, as it consists of skills and know-how originating in the individuals’ 
tacit knowledge (Nonaka et al., 2000). Systemic knowledge assets can be exemplified by the 
implementation of IPMA-certifications at the TC firm and the development of the Project 
Management of the Future at Tyréns. This also supports the SECI process as it gives all employees a 
common language to discuss project management. These standardized processes also become a 
part of the routine knowledge assets. Included here are also internal educations, for example the 
one observed at Tyréns. By giving one employee responsibility for an education, her view of the 
field is shared in the organization, facilitating the development of a ‘common language’. 
Regarding conceptual knowledge assets, there seems to be a difference in how clients of the 
investigated AEC companies perceive the organizations as compared to the employees. This is 
shown in several interviews when the respondents argue clients do not often hire PMs for their 
specialist competence, but rather to fill a project position.   

As already stated in the first paragraph of this section, knowledge creation is continuous in all 
investigated companies. Nevertheless, findings presented above indicate the knowledge creation 
occurs in a circle rather than the self-upgrading spiral discussed by Nonaka et al. (2000). For 
example, at both Tyréns and the CPM firm the interviewees spoke about the templates as not 
being updated. As long as this remains, the knowledge used when creating the templates will be 
the knowledge considered best practice. If someone discovers a better layout for a template, this 
knowledge remains on the individual level if there is no one making sure the template is updated. 
Due to this, the organizational knowledge will not be upgraded. At first glance, this example may 
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not seem as much of a problem. However, neglecting something as simple as keeping templates 
updated clearly shows the current lack of KM in the AEC industry discovered during the 
research. Hence, if the organizational knowledge creation is a circle, it could explain why the 
AEC industry is developing at such a slow pace. This in turn could explain why the AEC industry 
is considered conservative both by employees working in the industry as well as outsiders.  

6.2.3 Determine Project Maturity Levels 

As mentioned in the theoretical framework, an organization’s project maturity describes their 
capabilities, attitudes, and actions to execute assignments in projects (Andersen & Jessen, 2003). 
Since the AEC industry almost exclusively consists of PBOs the companies need to be able to 
carry out projects in an effective way. In table 2 below, the project maturity model presented in 
table 1 is summarized and developed to visualize the investigated companies’ project maturity 
level. The companies suggested project maturity level is based on findings from the empirical 
research.  

 

Table 2. The companies project maturity levels based on PMI (2008). 

Top management at Tyréns wants the employees to use common processes and standardized 
solutions, e.g. platforms and templates in the quality system TyrA. Despite this, the conducted 
interviews indicate the PMs do not frequently use them. The project management department is 
currently investigating a standard on how to execute projects, while today the PMs often use their 
own work methods and many have individually developed templates. However, in the 
questionnaire the PMs claim the organization is encouraging their employees to share their 
knowledge but occasions for this are rare. A middle manager claims experiences are not 
documented, which makes it difficult to leverage from them. Adding to this, findings show there 
is no time for feedback during projects, therefore change based on experiences is difficult to 
come by.  

Common processes and work methods are expanding at the TC firm since they are currently 
certifying their PMs through IPMA. According to both interviewees at the TC firm the PMs 
often use the existing templates but also use their individually developed templates. Change 
management could be seen as existing since the management evaluates new methods and tools 
introduced at their informal meetings, with the goal to make them department wide standards. 

Tyréns TC firm CPM firm Law firm MC firm

Level 5 - Optimized Process

Continues improvement of project processes are based on new 

experiences

Project and organization development are based on evaluation from 

project processes

Level 4 - Managed Process

All projects use the organizations project processes

Change is evaluated based on plan and budget on a portfolio level, 

including all projects

Level 3 - Organizational Standards and Institutional Process

Almost all projects use accepted project processes and standards

Project office exist and the project owner is a part of the project team

Project updates include risk, quality and procurement

Change management exist, formal decisions preceded changes 

effecting time and resources

Level 2 - Structured Process and Standards

Projects use different processes and standards

Top management support standardized project processes but the 

organization lack understanding

Templates for updates and communication exists

Projects are initialized with ordering and approval

Level 1 - Initial Process

No established project processes, roles, or standards exist

PMs are not obligated to follow rules

No requirement on documentation or updates exists. Success is 

difficult to repeat
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Furthermore, the customer satisfaction surveys used to update project processes at the TC firm 
can be seen as a way to enhance quality.  

The interviewees at the CPM firm describe a quality system with templates and processes for how 
to execute a project. However, a main part of the employees seem to use their own work 
methods. This indicates top management understands the importance of standardizing project 
processes to remain efficient, but lack in communicating this to the employees. Even though 
customer satisfaction surveys are used to collect project experiences it is the employees’ 
responsibility to update templates and processes instead of having formal updates. 

According to the interviewee at the Law firm all employees use the existing KM processes such 
as “know-how lunches”, presentations of new experiences, counseling from co-workers, sharing 
between offices etc. However, a lot of focus is on verbally explaining knowledge and experiences 
which makes it difficult to access for the entire company. Furthermore, there seem to be a 
common way to execute projects with a carefully chosen project team and with extensive usage 
of templates and past project knowledge. According to JPM3 these project processes are 
communicated from day one at the company. Since the Law firm organize all projects based on 
law practice and industry with one responsible partner it can be seen as they are dividing their 
project in portfolios. Each division has their own portfolio which can be used when planning 
how to allocate resources.  

The MC firm seems to have carefully designed project processes used in all projects which are 
invented with the main goal to create and share knowledge. In the center of this is their database 
with reworked past projects, intellectual property, and expert network. Due to their well-defined 
way of storing new experiences the organization and its projects are constantly developing based 
on their current best practice. The MC firm’s management seems to understand their systems are 
a prerequisite to maintain efficient. They have been able to communicate this to their employees 
since JPM4 claims all co-workers use the established project processes since they understand the 
importance of them.  

6.2.4 Why Explore when you can Exploit? 

The conducted interviews indicate Tyréns and the other inspected AEC companies consistently 
reuse old knowledge. As already mentioned a knowledge creating circle seems to exist rather than 
a knowledge spiral. This can be compared to Eriksson’s (2012) findings of a company’s 
innovation pace to depend on how they exploit existing knowledge and explore new knowledge. 
When Tyréns choose to reuse old templates, ignore to execute and document lessons learned, 
and when they are viewed as “1000 one man consultancies” (TM1) they will not explore new 
knowledge which is created through new experiences. Tyréns seems to focus on exploitation of 
existing knowledge. This corresponds to how the other investigated AEC companies use their 
knowledge, since it is reported that they do not formally include new experiences to innovate the 
organization and its processes. One explanation of Tyréns not marketing new knowledge could 
be clients’ unwillingness to include knowledge creation in their agreements. Clients appear to 
want trustworthy and commonly used knowledge.   

Furthermore, Eriksson’s (2012) findings of how the AEC industry focuses on exploitation due to 
the focus on current projects and the decentralized companies is valid for Tyréns. Tyréns’ focus 
on current projects is already described in terms of unimplemented lesson learned meetings, lack 
of storing and using of experiences from past projects, and the demand on the PMs to debit 
every hour. The other hinder for Tyréns to explore knowledge is their many offices with 
infrequent interaction. Even though top management have tried to overcome this hinder by 
establishing competence areas the interviews show no PM use it properly or even know why it 
exists. Based on the fact that both the TC firm and the CPM firm explain difficulties in making 
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the employees share their knowledge as they are often based on site, the problem to explore 
knowledge due to decentralization could be generalized for the AEC industry.  

Both Sveiby (1990) and Eriksson (2012) believe an incentive based payment method could 
resolve the problem with the difficulty of having both short term and long term profit. If Tyréns 
clients would reward project outcome rather than hours spent Tyréns would be encouraged to 
create innovative solutions. The higher focus on research and development could simultaneously 
increase quality, reduce time spent, and better allocate resources. In other words, Tyréns could set 
aside time to explore new knowledge if all employees had knowledge of, used, and made sure to 
update current best practice.  

6.3 Climbing the Maturity Ladder 

6.3.1 PMI to Guide the Knowledge Management Progress 

Tyréns are trying to implement common processes for the PMs, with the internal project Project 
management of the future, based on PMI’s PMBOK. For that reason, a comparison between 
PMBOK’s suggestions on how to include KM in projects and how Tyréns can progress their KM 
is presented below. 

PMBOK stresses the importance of including all fives phases, described in figure 6, within a 
project or project part. PMs at Tyréns seem to have an appropriate starting phase when initiating 
an assignment, since goals and prize are established and cleared with management. However, 
there is always room for improvements to optimize the project. To include a benchmarking study 
in the start-up phase could alter the chosen processes to improve the outcome. According to 
PMBOK all projects should initially look at similar finished projects, to learn from the 
experiences gained during their processes. This suggestion implies Tyréns should develop their 
database over past projects to make it searchable and easily accessible. Getting the employees to 
understand the importance of benchmarking could make them start using it. 

The research has found a lack of controlling processes during projects. PMBOK propose all 
projects to include several controls to find areas of improvement. Since the PMs at Tyréns are 
usually alone in their assignments little or no control from Tyréns is executed. SPM2’s suggestion 
that the PMs should review each other’s assignment might be a good way to include controlling 
processes at the company. The 80/20-rule is another process which can serve to control and 
monitor the PMs’ assignments. To follow the PMBOK a PM should continuously monitor the 
project to alter it and to find new, possibly innovative solutions. The PMs at Tyréns might do this 
in the projects where they have assignments, but do not commonly share the findings to the rest 
of the company unless specifically asked to. The monitor process could be used to find new 
knowledge from the outside world and incorporate it in the company. To be able to extract the 
knowledge the PM should steer the project team to constantly develop.  

The PMBOK recommends including KM in the quality management since both are about 
continuous improvements of the project process and product. As MM3 mentioned during the 
interview, Tyréns have removed KM in the sense of lesson learned, from their quality goals. This 
because management felt the goals had been thoroughly implemented in the whole organization. 
This does not correspond to the empirical findings showing no PMs are aware of a KM strategy, 
the fact that final meeting are seldom executed, and the majority of the PMs want more 
education in KM. If Tyréns wish to follow PMBOK’s recommendations they should consider the 
correlation between KM and quality management. 

As emphasized earlier, Tyréns project management assignments often lack a proper closing 
process. The interviewed PMs claim it is due to the difficulty of knowing when a project is 
finished. This is a valid point but to be able to create new knowledge by learning from 
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experiences some sort of methods and opportunities to share the gained knowledge are needed. 
PMBOK suggests review meetings and documentation for projects and experiences to be able to 
share the knowledge and update operational processes. Even when a definite project end is 
difficult to find these activities could be included, maybe not at the end but when the PM feel the 
group have gained new experiences which should be shared. 

6.3.2 Learning from other Industries  

Based on aforementioned results, see figure 7, 10, and 11, both the MC firm and the Law firm 
have a more developed and better functioning KM compared to Tyréns. Therefore the next 
section of this analysis consists of a benchmark between Tyréns, the MC firm, and the Law firm. 
Initially a justification for the benchmark is provided. Following this emphasize is on similarities 
and differences between the organizations and what Tyréns could do to develop their KM, based 
on the other companies KM efforts. Three aspects are discussed: develop internal networks, best 
practice based on internal competences, and the use of databases for accumulated knowledge.  

Could an organization in the AEC industry really be compared to a MC and Law firm? Are not 
the differences between the companies too large to compare them? Projects at the MC firm and 
Law firm are often conducted in teams, obviously facilitating KM. Even though some 
assignments at Tyréns are carried out as 80/20-assignments, PMs often work alone and could be 
hired for executing everything from minor tasks to project-encompassing leading roles. Payment 
methods also differ between the industries, Tyréns almost exclusively charges their clients by the 
hour compared to predetermined fixed prices based on several factors at the MC firm and Law 
firm. However, according to the researchers a benchmark could be conducted mainly for the 
following reasons. All interviewees, independent of company, consider their organization to be a 
knowledge organization.  Secondly, all companies are PBOs and can therefore be compared to 
find how project knowledge can become organizational. Lastly, as already mentioned all 
interviewees consider the organizational cultures at each company to promote knowledge 
sharing. Consequently, all companies must manage their employees’ knowledge in an effective 
way to remain competitive. 

A similarity between all interviewees is they prefer talking to colleagues to resolve problems. As 
elaborated above this indicate the preferred KM strategy seems to be personalization. On this 
matter, several interviewees clearly state it feels easier to contact colleagues if you have a pre-
established relationship, as basic as having met once before. Opportunities should therefore be 
provided to build, maintain, and expand internal networks. This exists at all companies to some 
extent. Comparing Tyréns with the MC firm and Law firm though, it seems as these 
opportunities are more carefully designed to enhance knowledge sharing at the latters. The MC 
firm has global training sessions specifically to extend internal networks among employees. At 
Tyréns the observed education consisted of PMs from the Stockholm office. The Law firm has 
monthly “know-how lunches” specifically to exchange knowledge and experiences. Tyréns have 
monthly departmental meetings where the manager briefs the employees.  

The above examples show Tyréns may focus too much on information exchange instead of 
experience exchange. By providing e.g. opportunities for nationwide training sessions 
simultaneously as department meetings with more emphasize on exchanging experiences, 
knowledge sharing at Tyréns could be further enhanced. Internal networks and thereby 
collaboration would increase and the organizations collected knowledge would expand. Of course 
this will cost money. But since it is all part of KM, it will be worth the investment. As MM2 said: 
“It costs money, but it costs even more to not do it.”        

The MC firm has employees whose only task is to develop intellectual property material, used in 
the database as an important part of the MC firm’s KM. At the Law firm, PDLs are hired to 
develop knowledge internally and to have the latest market information. Even though Tyréns do 
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not have employees specifically to develop internal knowledge, the researchers see a similarity 
between the two aforementioned roles and Tyréns’ competence areas. Similar to the intellectual 
property developers and the PDL, the persons responsible for the competence areas at Tyréns 
should be aware of how to find knowledge on specific issues. As TM1 said: “There should never be 
more than one phone call to find out who at Tyréns that is best suited to be recruited to a project”. As stated 
before, none of the interviewees at Tyréns claim to use the competence areas to find a solution to 
a problem. Findings implicate the employees do not know the intended purpose of the 
competence areas, why it is difficult to fully leverage from it. Talking to colleagues surely is one 
way to solve a problem, but it could be discussed if it is the best way to solve a problem. Why not 
use the competence areas as they were intended to? Why not use them to leverage best practice 
within the company? Tyréns would benefit from using their competence areas more as the MC 
firm and Law firm, as a natural part of each project. It might not be financially defendable to 
employ intellectual property developers for Tyréns, but their employees should learn to use the 
competence areas as they exist today. 

At the MC firm and the Law firm the companies’ databases are extremely important, acting as 
one of the foundations in the start-up phase of projects. The databases are continuously updated 
why it is a source for current best practice within the companies. The clients expect the 
employees to possess certain knowledge, the database can help if knowledge is lacking. On the 
contrary, interviews at Tyréns indicate the current database not being as frequently used. A 
prerequisite to get the employees to use the database is that it is well-functioning. Presently a 
search in Tyréns database going through all projects could end up with useful as well as useless 
information, why a lot of time would be spent on just sorting through the past projects. This 
combined with the lack of updates in the system make it stagnant which in turn renders the 
employees to not see the value in using it. Employees at the MC firm rework their projects before 
they are uploaded to their database, to make sure useful but not confidential material is included 
and shared. This does take time, but as it is considered important resources are allocated for it 
and everybody does it. With efficient databases in place employees use them, realizing it is a way 
to use accumulated organizational knowledge. Tyréns would benefit from designing a database 
according to wishes of their employees as they are the users. The technical platforms currently 
implemented are a good predecessor in this work. Surely a lot could be learnt from this, even 
though platforms for PMs would differ due to the nature of the project management role.  
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6.4 Summary of Analysis 

This chapter discussed the researchers’ view of the empirical findings with the theoretical 
framework in mind. The focus has been on Tyréns, therefore a summary of the analysis is 
presented as a table of positive aspects of their KM as well as areas of improvement, see table 3. 
The table is used to find suggestions on how Tyréns can increase their KM, presented in the next 
chapter. The analysis chapter also aids in answering the thesis research question.  

  

KM Today Areas of Improvement

The Organization
They realize their only asset is their employees 

knowledge

They do not have a common understanding of what KM 

is

The PMs claim to understand the importance with KM There is a general view of KM as a waste of time and 

resources

They have almost all parts included in the knowledge 

spiral

They do not leverage on all their gained knowledge 

They exploit existing knowledge They do not explore new knowledge enough

They have a problem with sharing tacit knowledge

They have a low level of project maturity

Organization vs. Clients
Some of the PMs see themselves as specialists Many clients seem to see the PMs as generalists

Top management wants to sell the company's compiled 

knowledge

The employees sell themselves as individuals and 

clients buy individuals

They are not rewarded for project outcome by the 

clients

Strategies
Top management have developed KM strategies The employees are unaware of existing KM strategies

They claim to have one preferred strategy; 

personalization

They have few established occasions for knowledge 

sharing

They do not have any formal person-to-person 

strategies e.g. mentor or trainee programs

They have systems to support KM such as TyrA, 

competence areas etc.

The PMs do not use the systems at all or in the 

intended way

Lessons learned processes are included in TyrA KM is not a part of their quality management goals

The suggested lessons learned meetings are almost 

never carried out

They have a database over past projects The PMs do not use the databases to search for past 

experiences

Project Processes
They ask co-workers for experiences of their past 

projects

They do not include benchmarking with past project as 

a common project process

They do not have processes to externally control the 

PMs assignments

Table 3. Summary of the analysis of Tyréns. 
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7 Conclusions 

7.1 Research Question and Answer 
Based on the research this section provides an answer to the initial research question: 

- Which organizational conditions aid a project manager to enhance knowledge 
sharing in a technical consultancy firm in the AEC industry? 

Knowledge sharing cannot be seen as an isolated event, neither at individual nor at departmental 
level. For PMs to enhance knowledge sharing their employers need to provide certain 
organizational conditions and be able to manage projects effectively. Opposing the empirical 
findings, a common understanding of what knowledge and KM is should exist. The empirical 
findings show that KM is often just seen as lessons learned (“erfarenhetsåterföring” in Swedish). 
The fragmented self-image discovered should be turned into a mutual understanding of KM. 
Understanding is a cornerstone for usage; top management cannot try to make their employees 
use KM unless they help the employees to understand it. When employees realize the potential 
with KM their interest and willingness to include it in their work could increase. Employees must 
recognize KM is not about standardizing their work or just conducting lessons learned meetings. 
They must recognize the power it possesses to positively change their work in a fundamental 
way. As KM could help the employees develop if implemented and used appropriately, it could 
help the project management profession to develop. This could be a step to alter the outside 
perspective of PMs as generalist and a necessary evil in projects, into the specialists they are.   

The organizational culture needs to promote and enhance knowledge creation. As explained in 
the theory this can be done through the knowledge spiral. Having informal and formal 
opportunities for employees to meet and interact is a necessity for knowledge creation. These 
opportunities could act as a base from which new ways of thinking can arise through the 
encouragement of diverse ideas. Moreover, the opportunities could act to exploit existing 
accumulated knowledge. Project groups should be able to effortlessly find current best practice to 
apply in their projects through exploitation of knowledge. PMs should be able to guide project 
groups to explore new knowledge and in that way discover new best practice to improve project 
outcomes. Concurrently the new best practice should be brought back to the company to 
develop the entire organization. For this to be possible a company should be able to collect and 
share knowledge from the employees, simultaneously as giving all employees opportunities to 
create new knowledge. Methods must be designed and implemented to handle all knowledge 
within the organization.  

As mentioned above, interaction between co-workers is important for knowledge creation and 
sharing. Collaboration and teamwork is a key to successful KM. Due to the nature of a 
consultancy firm, most employees are spread in numerous different external projects. A lot of 
experiences and knowledge is created outside the organization. One way for the organization to 
leverage this knowledge is to establish occasions and processes for the different professions to 
control and monitor themselves. As this increased employee collaboration and process-
orientation would be a part of a personalization strategy, it could govern and spread communion 
throughout the organization. An effect of this could make the organization able to market itself 
more as ‘one company’ rather than individual consultants.  

The predominant method of payment by the hour has been discovered to be an obstacle to KM. 
Organizations looking to implement KM should consider incentive based payment methods. 
These methods will allow room for creativity, where new solutions and best practice could be 
found. For the clients it can improve project outcome in terms of quality and used resources, 
instead of just getting the cheapest consultants by the hour.  
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To share knowledge is about involving others in what you know and involving yourself in what 
others know. For a PM to do this systems must be in place where knowledge can be gathered and 
stored and later distributed in an effective way. For the systems to be used and continuously 
updated they should be well-adjusted according to wishes of the employees. Hence, the 
employees should partake in developing the systems. Top management must be perceptive and 
not impose their employees a final version. The best way to yield commitment for KM might be 
through an iterative process in an ongoing collaboration transcending hierarchical positions.  

Today it appears widely accepted that the AEC industry will lose a lot of knowledge and 
experience when the large group of people born in the 1940’s retire. Common processes and 
routines for various professions should be implemented to avoid repeating this failure. For PMs 
this could for example be IPMA or PMI. Establishing processes for project execution could 
bridge the gap between junior and senior employees, in the sense of knowledge. Understandably 
all gained experiences during a career cannot be shared. However, through common processes 
the senior employee guiding the junior one could be replaced more easily, which is good in a 
PBO where employees change work place when changing projects. Experience sharing could be 
enhanced through common processes. Further, common processes make it easier for PMs to 
control and monitor each other’s work. It also makes consultancy firms less dependent on 
specific individuals; making them less sensitive when people quit or retire.  

Finally, it is essential to realize the importance of finalizing KM initiatives and not let them run 
out of steam. By starting but not finalizing and follow up initiatives, employees tend to loose 
respect, acceptance, and willingness to take part in them. Consequently, the initiatives never 
become reality why the organization will not be able to fully leverage the efforts.  

7.2 Suggestions for Tyréns 
The researchers have discovered some areas for improvements for Tyréns and their KM, see 
table 3. Based on the research the following section presents suggestions for how Tyréns could 
enhance KM and climb the project maturity ladder. 

Clearly, top management are aware of the importance of and understands KM to a large extent. 
This awareness must be better communicated to the employees. Top management should 
allocate resources to educate all employees in KM. Through internal courses employees can learn 
both about KM and Tyréns specific approach to it. Another important responsibility for top 
management is to communicate their KM vision via middle managers. By the guidance of the 
KM vision each middle manager should be responsible to develop a KM strategy for their 
department. A technical platform is an excellent tool for a designer but not appropriate for the 
PMs. Hence, they should have resources to formulate their own strategy better suited to their 
needs. Commitment to the strategies will increase by involving the employees in the 
development, leading to an increased willingness to use KM.   

Based on the empirical findings PMs seem to prefer a personalization strategy when sharing 
knowledge. Currently, most knowledge sharing occurs when PMs ask nearby co-workers for help. 
The researchers consider this approach to work well. However, more structured and formal 
methods could further benefit and enhance knowledge sharing. The 80/20-rule, presented in 
section 5.4.1, is a good example of a formally structured person-to-person method. Until the 
clients realize the potential in working like this Tyréns could initially pay for the ‘extra’ person 
through funding from the Sven Tyrén Trust. Other methods for person-to-person knowledge 
sharing are mentor and trainee programs, which Tyréns could commence to develop. One final 
suggestion regarding this is to facilitate for PMs to control each other’s work. Because PMs are 
often alone in their projects one PM should be assigned to act sounding board for another. 
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Tyréns should try to make better use of current opportunities for knowledge sharing. For 
example the Friday breakfasts could be held more as discussions. Tyréns’ project management 
department should also further use the monthly departmental meetings for knowledge sharing. 
One employee could be given responsibility to do a short presentation of an assignment each 
meeting, where focus is less on project facts and more on gained experiences and lessons learned. 
The presentation could be concluded with a short discussion where the auditors are encouraged 
to provide their point of view. This would likely generate new ideas and broaden and reframe the 
knowledge of the PMs.   

The initiative to develop a process description for project management is a very good initiative. 
Project management of the future is a project the researchers consider important to be finalized and 
used in all projects conducted at the project management department. If thoroughly implemented 
these processes will give the department a common ground for discussions and enhance 
communion. One process which should be included is the final meetings recommended in TyrA. 
The meetings should be summarized in a formulary consisting of basic project info and lessons 
learned. The formulary should be stored in the project file and made searchable for all employees, 
as a means to share past project experiences.  

A last suggestion from the researchers is for Tyréns to consider altering their current payment 
method. Project outcome should be rewarded instead of just hours spent. This may be the 
suggestion Tyréns have the least control of, since payment method is highly influenced by client 
wishes. An initial step for Tyréns to take is to explore alternative options and suggest the most 
appropriate one in negotiations with clients.  

7.3 Future Research 
Due to limitations of the research issues have been encountered but not further investigated. 
These issues are presented below as suggestions for future research within the field. 

Focus for this research has largely been on organizational factors influencing a PM’s 
opportunities to manage knowledge sharing. Further research regarding a PM’s background and 
how the PM should act to enable knowledge sharing could be useful. It would get a further 
understanding of what a company needs to enhance their KM. As part of this research it could be 
explored the effect KM may have in putting together teams, and if KM could be part in creating 
more effective teams.  

Most project intense companies today have e.g. suggested processes on how to run a project, 
databases over past projects and personnel, knowledge and information sharing gatherings etc. 
However, it is questionable how well-adjusted the systems are and to what extent they are actually 
being used. Therefore research investigating what the preferable systems are could be useful. The 
research could be conducted with the aim to find a way to evaluate various systems based on a 
company’s needs and how these systems later should be implemented to achieve efficient KM.  

This research has found a discrepancy between top management’s developed KM strategies and 
the usage of the strategies. In other words, a lack of implementation seems to be common in the 
AEC industry. Future research should therefore investigate how top management can implement 
their KM strategies. Questions to be answered could be what the employees need to understand 
KM and how commitment could be established to realize the strategies. 

Project management should be about managing projects. However, the research has discovered 
PMs are often hired just to fill project positions. An interesting question for future research could 
be to investigate who is the true leader in construction projects, if not the PMs.   
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9 Appendix 

Appendix A – Interview guide type 1  
Introduktion/Person bakgrund 

- Titel/roll 

- Utbildning/Jobb 

- Erfarenhet av KM 
 
KM för dig 

- Vad är KM för dig?  

- Hur skulle du beskriva KM för en ovetande? 

- Vad tror du KM kan tillföra ett företag? 
 
Ditt arbetssätt 

- På vilket sätt söker du helst information? 

- Använder du dig av någon typ av KM? I så fall hur? 

- Förmedlar du vidare ditt KM arbete? 

- Hur påverkar KM dina arbetsuppgifter? 

- Kunskapsföretag – hur ser du på din arbetsgivare? 

- Ser du på ditt företag som en samling enmanskonsulter?  
 
Företagets nuvarande strategi 

- Känner du till en KM strategi inom företaget?  

- I så fall, hur ser den ut?  
o I vilka projektfaser (ex. projektering, genomförande)? 
o Vilken form (ex. lessons learned)? 
o Vilka roller är inblandade? 

- Tycker du att KM strategin är välanvänd inom företaget? 

- Hur skulle den kunna förändras för att bättre passa ditt arbete? 

- Går det att motivera behovet av KM för kunder? 

- Upplever du att kunskap delas mellan de olika avdelningarna på företaget?  
 
Implementering 

- Hur har företagets KM strategi förmedlats? 

- Vad har företagsledningen gett för hjälp för att implementera KM? 

- Kunde implementeringen ha varit effektivare? Hur? 

- Vilka resurser avsätts för KM i dinauppdrag? 
 
Resultat 

- Har KM gett upphov till effektivare uppdrag? 
 
Framtida utveckling/förändringar 

- Diskuteras KM inom dina uppdrag/avdelning? 

- När skulle ytterligare KM kunna användas inom dina uppdrag/avdelning? I vilka faser är 
det användbart? 

- Vad skulle krävas för att ytterligare KM skulle implementeras inom dina uppdrag? 

- Finns det några krav/viljor om en utökad KM strategi inom dina 
projektgrupper/avdelning? 
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- Om företaget skulle utveckla sin KM strategi skulle du helst se utbyggnad av databaser 
eller mer personlig kontakt och utbyte av erfarenheter? 

 
Övriga åsikter 

-  Fördelar, nackdelar, möjligheter, problem? 
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Appendix B – Interview guide type 2  
Introduktion/Person bakgrund 

- Titel/roll 

- Utbildning/Jobb 

- Erfarenhet av KM 
 
KM för dig 

- Vad är KM för dig?  

- Hur beskriver du KM för en ovetande? 

- Vad tror du KM kan tillföra ert företag? 
 
Ditt arbetssätt 

- Använder du dig av någon typ av KM? I så fall vad och hur? 

- Förmedlar du vidare ditt KM arbete? 

- Används KM för att bilda projektgrupper? 

- Vad behövs för organisering/bakgrundsinformation för att bilda projektgrupp? Hur kan en 
formell KM strategi förbättra detta? 

- Hur påverkar KM dina arbetsuppgifter? 

- Hur hanteras nyanställdas kunskap respektive personer som lämnar företaget? 
 
Företagets nuvarande strategi 

- Känner du till en KM strategi inom företaget?  

- I så fall, hur ser den ut?  
o I vilka projektfaser finns den (ex. projektering, genomförande)? 
o Vilken form (ex. lessons learned)? 
o Vilka roller är inblandade? 
o Hur sker KM mellan kontor? 

- Hur skulle den kunna förändras för att bättre passa ditt arbete? 

- Går det att motivera behovet av KM för kunder? 

- Upplever du att kunskap delas mellan de olika avdelningarna på företaget?  
 
Implementering 

- Hur har företagets KM strategi förmedlats? 

- Vad har företagsledningen gett för hjälp och resurser för att implementera KM? 

- Kunde implementering ha varit effektivare? Hur? 

- Vilka resurser avsätts för KM i dina projekt? 
 
Resultat 

- Har KM gett upphov till effektivare projekt? 
 
Framtida utveckling/förändringar 

- Diskuteras KM inom era projekt/avdelning? 

- När skulle ytterligare KM kunna användas inom era projekt/avdelningar? I vilka faser är det 
användbart? 

- Vad skulle krävas för att ytterligare KM skulle implementeras inom din avdelning? 

- Finns det några krav/viljor om en KM strategi ifrån projektgrupper/avdelningar? 
 
Övriga åsikter 

-  Fördelar, nackdelar, möjligheter, problem? 
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Appendix C – Interview guide type 3  

Introduktion/Person bakgrund 

- Titel/roll 

- Utbildning/Jobb 

- Erfarenhet av KM 
 
KM för dig 

- Vad är KM för dig?  

- Hur beskriver du KM för en ovetande? 

- Vad tror du KM kan tillföra ett företag? 

- Tror du att det finns en best practice för KM? Hur företagsspecifikt är det? 
 
Ditt arbetssätt 

- Använder du dig av någon typ av KM? I så fall vad och hur? 

- Hur förmedlar du vidare ditt KM arbete? 

- Hur påverkar KM dina arbetsuppgifter? 
 
Företagets nuvarande strategi 

- Har företaget en KM strategi idag? Varför/varför inte? 

- Vad baseras den på? Teori? Praktik?  

- Hur ser den ut?  
o I vilka faser? 
o Vilken form  (ex. lessons learned) 
o Vilka roller är inblandade? 
o Hur sker KM mellan kontor? 

- Går det att motivera behovet av KM för kunder? 
 
Implementering 

- Hur har implementering skett? Varför skedde den på det sättet? 

- Vad var de första reaktionerna från de anställda? Kändes de motiverade? 

- Vilken support ger ni som företagsledning? 

- Har implementeringen förändrat er och företagets inställning till KM? 

- Vilka resurser avsätts för KM inom företaget? 
 
Resultatet 

- Är KM mätbart enligt dig? Om ja, hur? 

- Har ni behov av att mäta KM? Vad KM har för effekt på företaget och dess uppdrag. 

- Har KM gett upphov till effektivare projekt? I den mån ni använder det. 

- Vad har ni lärt er om KM sedan implementering? Hur den utvecklade strategin skiljer sig 
från praktiska verkligheten. 

- Har ni utvecklat KM strategin utifrån dessa lärdomar? Om ja, hur? 
 
Framtida utveckling/förändringar 

- Diskuteras KM inom företaget? Efterfrågas det? 

- När skulle ytterligare KM kunna användas inom företaget? I vilka avdelningar och faser 
inom uppdrag är det användbart? 

- Vad skulle krävas för att ytterligare KM skulle implementeras på företaget? 
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Ytterligare Åsikter 

-  Fördelar, nackdelar, möjligheter, problem? 
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Appendix D – Questionnaire   

Frågor: 

Del 1 (Generella frågor om kunskap): 

1. Jag uppfattar kunskap och erfarenhet från tidigare uppdrag som en viktig resurs: 
Håller inte med 1 - 2 – 3 - 4 Håller helt med 
 

2. Mina medarbetare delar gärna med sig av erfarenhet och kunskap: 
Håller inte med 1 - 2 – 3 - 4 Håller helt med 
 

3. Efter avslutat uppdrag erbjuds möjlighet att dokumentera kunskap och erfarenheter: 
Inte alls 1 – 2 – 3 – 4 alltid 
 

4. Jag upplever att dokumentering och delning av kunskap uppmuntras inom Tyréns: 
Håller inte med 1 2 3 4 Håller helt med 
 

5. Att dokumentera och dela kunskap är en rutin inom mina uppdrag: 
Håller inte med 1 2 3 4 Håller helt med 
  

6. Ett formellt dokumenthanteringssystem skulle underlätta kunskapshanteringen: 
Håller inte med 1 – 2 – 3 – 4 Håller helt med   
 

7. Jag upplever att dubbelarbete är vanligt inom Tyréns (med dubbelarbete avses liknande 
arbetsuppgifter som görs om mer eller mindre från grunden upprepade gånger): 
Inte alls 1 – 2 – 3 – 4 Vanligt förekommande 

Del 2 (Kunskap om KM) 

8. Jag vet vad kunskapshantering innebär: 
Inte alls 1 - 2 – 3 - 4 Tillfullo 
 

9. Jag är medveten om Tyréns strategi för kunskapshantering: 
Inte alls 1 – 2 – 3 – 4 Tillfullo  
 

10. Jag ställer mig bakom Tyréns strategi för kunskapshantering: 
Inte alls 1 – 2 – 3 – 4 Tillfullo  
 

11. Jag tycker att kunskapshantering bör vara en naturlig del av ett uppdrag: 
Håller inte med 1 - 2 – 3 - 4 Håller helt med 
 

12. Jag tycker att tillräckliga resurser avsätts för kunskapshantering inom Tyréns: 
Håller inte med 1 - 2 – 3 - 4 Håller helt med 
 

13. Jag vet vad mitt ansvar är inom Tyréns strategi för kunskapshantering: 
Inte alls 1 – 2 – 3 – 4 Tillfullo  
 

14. Jag känner behov av utbildning inom kunskapshantering:  
Inte alls 1 – 2 – 3 – 4 Tillfullo  
 

15. Jag kan motivera resursbehovet för kunskapshantering för mina kunder: 
Inte alls 1 – 2 – 3 – 4 Tillfullo  
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