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Abstract

The problem area focused on in this thesis is knowledge work across boundaries 

and the processes of information exchange which lead to sharing, creation and 

use of knowledge and, thus, a shared context. The purpose of the thesis is to 

explore the management of these processes and which roles information and 

communication technology are given by the boundary-crossing groups. The 

relevance of this exploration is based on the importance of learning about 

knowledge integration in cross-functional projects, since our understanding of 

how knowledge is integrated within these groups remain limited.

In order to inquire into the processes of boundary-crossing knowledge work and 

information exchange, an interpretative interview study, involving three groups 

working across knowledge boundaries, was performed. Moreover, the 

experiences of four student groups were explored. To be able to draw some 

conclusions from these processes, two models, the POM-model and the Ba-

model, both focusing on interaction and communication, were used as 

frameworks for the analysis.

The thesis contributes to the existing knowledge of groups working across 

boundaries and the specific conditions of this, in relation to knowledge sharing, 

creation and use. Moreover, it makes more explicit the role ICT plays in these 

processes. Insights and understanding of the processes of creation of a shared 

context across boundaries give possibilities to more intentionally created 

conditions for knowledge work. This, in turn, gives support and enables 

knowledge sharing, creation and use in groups working across boundaries.

The lessons learned from the study are as follows. Different strategies have been 

used to handle the processes of knowledge creation, sharing and use in the 



studied groups. In this context I have found that a smaller group that focuses on 

a boundary object has come furthest in the creation of a shared context. Further, 

information exchange processes have been the ultimate source for creating the 

shared context and has been most effectively managed through a balance of 

physical, virtual and mental contexts. Hence, interplay between different

contexts has enabled the groups to create a shared context. ICT has been used to 

a lesser extent, probably because of the complex nature of the task at hand. In 

relation to this, the groups argue that the fact that they work across knowledge 

boundaries has made face-to-face meetings more important. Finally, I have 

found that the two sense-making-models, used for analysis, complement each

other in their respective shortcomings. They offer a potential for designing 

boundary-crossing knowledge work and its enabling and supporting systems in a 

holistic way, taking both social and technical aspects into account.
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1. New Challenges in Knowledge Work 

Traditionally, we have spent our working life within a community of colleagues 

in terms of profession, discipline or trade. Within this context, we have

developed our know-how and managed our daily work. As knowledge has been 

passed on from one generation to the next it has also been maintained, and has 

evolved with time; being shared, used and created within the community. These 

processes still take place in most organisations, but today, new groups, working 

across traditional boundaries, become more and more common. This means that

new contexts for the sharing, creation and use, of knowledge across traditional 

boundaries, have to be created in each new group.

Reasons for the new trend, with boundary-crossing groups, can be found in the

fact that organisations are challenged in their ability to be viable by the

contemporary, increasingly networked and globalized world. Many 
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organisations feel a pressure to increase their ability to be flexible and

changeable in order to stay viable. Innovative thinking and learning have 

become a necessity and many organisational change-processes focus on these 

aspects, trying to create a more dynamic organisation. This leads to a constant 

organisational development-process in order to handle the increasingly faster 

pace of changes.

Three major trends can be identified in the aspiration to be able to handle the

current situation. Firstly, many organisations have chosen to organise work in 

fewer levels of management. The purpose is to give larger responsibility and 

scope of action further down in the organisation and, hence; get a flexible 

organisation (Carlzon and Lagerström, 1985; Ekstedt and Jönsson, 2001). 

Secondly, organisational activities are often reorganised in processes. Advocates 

of the process-oriented organisation claim that this form of organisation is 

flexible and its strength is an increased ability to adjust to environmental

demands (Ljungberg and Larsson, 2002). Finally, the strategy which becomes 

more and more common in  contemporary organisations, for the reasons 

mentioned above, is to use groups, working across traditional organisational 

boundaries, as key building blocks of the organisation (Nonaka, 1994; Parker, 

2003). It is hoped that the outcome of the work in these boundary-crossing

groups is a richer view on problems and, thus, an increased ability for learning 

and innovation. The groups are expected to deliver new ideas, products and 

services through the synergy effect which is achieved as a result of the mix of

people with differentiated knowledge.

It is argued that when the organisation strives for learning and innovation,

groups working across boundaries have a significant function, since diversity 

adds valuable perspectives (Englehardt and Simmons, 2002). However, it is also 

in theses aspects problems can be found. The expectations regarding 
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performance force the members of the group to quickly build a shared context 

and understanding for each other’s perspectives. They must be able to share, use

and create knowledge within the new group in order to manage their task. As 

members of these groups come from different communities, there  may be some

incommensurability between them since each community develops its own

culture, language and worldviews (Boland and Tenkasi, 1995; Brown and 

Duguid, 1991; Walsham, 2001). Moreover, many of these groups work in a 

distributed environment which adds further complexity to the situation. Hence, 

the vital processes of dialogue and experience-sharing, which involves

perspective making and perspective taking (Boland and Tenkasi, 1995), need to 

be facilitated by the management of interaction and communication in these 

groups. This is a process in which knowledge is exchanged, evaluated and 

integrated within the group.

Current knowledge about how to support the sharing and creation of knowledge

within these groups is still undeveloped. However, one common view is that the 

often-used strategy of work across boundaries is both facilitated and promoted

by sophisticated information and communication technology (ICT), since it 

breaks down traditional boundaries of time and space (Depickere, 1999; 

Erickson and Kellogg, 2003; Jackson, 1999; Kling and Hara, 2002). It is argued 

that work across traditional boundaries, often on a global scale, is made possible 

with advanced ICT, which facilitates the processes of communication,

coordination and creation of new knowledge (Haag, Cummings, and Dawkins, 

2000). Hence, ICT helps us to function in network-collaborating groups where 

knowledge is shared, used and created according to this view. It is, however, 

important that new groups build a relationship before they can effectively 

collaborate electronically, and this is usually done face-to-face (McDermott,

1999a). This becomes extra important in groups working across boundaries.
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To conclude this chapter, I find it important to develop our understanding of the

processes of knowledge-sharing, creation and use in groups working across 

boundaries, and the role of ICT in this context. when approaching these issues, a 

soft systems thinking perspective has been applied (Checkland, 1981; Checkland 

and Scholes, 1990; Checkland and Holwell, 1998). I am convinced that this

understanding will enable us to lead and develop our contemporary

organisations. In the next chapter, I will continue and deepen the discussion 

regarding these issues, leading the way to the purpose of this thesis.

1.1 Thesis Structure 

The structure of this thesis as a whole is built on this cover paper and three 

articles. The purpose of the cover paper is to provide an introduction to the

research area, as well as an assembling of the whole. In Chapter 2, I discuss 

knowledge work across boundaries in more depth and point to difficulties in this 

area. This discussion leads to the purpose of this thesis. The theoretical 

framework is outlined in Chapter 3, and in Chapter 4, I describe my research

strategy. In Chapter 5, I give a summary of the three articles. The articles are 

then discussed in terms of eight lessons learned in relation to the purpose of my

study in Chapter 6. I conclude with a summary of the contributions and 

significance of this thesis in Chapter 7. Finally, Chapter 7 ends with some ideas

for further research. This marks the end of the cover paper. The collection of 

papers follows directly after the cover paper.
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2. Knowledge about Knowledge Work

The chapter begins with an account of knowledge management, pointing to 

trends and approaches within this area. Thereafter, I give examples of how the 

concept of knowledge has been approached within knowledge management.

This is followed by a section about knowledge work. Here, the knowledge-

intensive firm and the knowledge worker are pictured. Moreover, I give 

examples of how knowledge can be shared, both within and across boundaries, 

and also the context for knowledge work is discussed. The chapter ends with the

purpose and questions of this thesis.

2.1 Knowledge Management 

Already in 1998 Nonaka and Konno argued that there is little understanding of 

how organisations create and manage knowledge dynamically, something which 

still seems to be true (Huang and Newell, 2003). However, the increasing 
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interest in this has led to the development of knowledge management (KM), 

which is one of the latest contributions to the body of organisational theories. 

These ideas have travelled1 into the popular management culture as well as into 

the academic world. Knowledge management emerged in the mid-1980s and 

among the first were Sveiby and Risling (1986), in a book focused on the 

management of know-how in knowledge-intensive firms. Knowledge 

management can be seen as an integrated strategy for understanding and 

managing processes for knowledge creation, diffusion and use, in and between 

organisations (Braf, 2000). Hence, knowledge management has been 

approached from different disciplines with different purposes and theories as a 

basis.

To understand organisational knowledge activities, you have to focus on 

communication (Braf, 2000). Moreover, successful knowledge management

requires that all parties have both the will and ability to share knowledge, find 

new knowledge and to take initiatives to do this (Braf, 2000).

2.1.1 Technological and Human Approaches

There are two contrasting streams regarding the management of knowledge 

work and knowledge workers which dominate the knowledge management area. 

The two streams have been categorised as codification and personalisation 

(Hansen, Nohiria, and Tierny, 1999), or the cognitive model and the community 

model (Newell, Robertson, Scarbrough, and Swan, 2002; Swan, Newell, 

Scarbrough, and Hislop, 1999). Here, codification/cognitive model represents 

the first stream and personalisation/community model the second. Even though 

each stream is named differently, the ideas in each are corresponding.

1 Rövik (2000) describes and discusses how different management concepts travel in and out 
of organisations, with varying amounts of success, in his book  ”Moderna organisationer.
Trender i organisationstänkandet vid millennieskiftet”. (Modern organisations. Trends in 
organisational thinking at the millennium).
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The first stream takes the position that knowledge can be seen as a commodity 

or a quantifiable asset. Knowledge management is viewed as a tool for 

externalisation of tacit knowledge, making it accessible throughout the whole 

organisation with the help of information technology. Knowledge is viewed as 

an object which can be codified and transferred through text. In this approach, 

ICT has a critical role since one of the main goals is to recycle existing 

knowledge. According to this view, it is the use of ICT which enables effective 

knowledge-sharing. Hence, large investments in electronic document systems

that codify, store, disseminate and reuse knowledge are a prerequisite for this 

approach. The intention is to connect people with reusable codified knowledge. 

Consequently, reward systems are redirected so that those who use and

contribute to the knowledge management systems are rewarded (Newell et al., 

2002).

The second stream has a human-centred view on knowledge. Knowledge is 

regarded as socially constructed, and transferred through participation and 

shared experiences. This means that the underlying activities, whereby

knowledge is acquired, created, shared and applied, are in focus (Newell et al., 

2002). Here, the support from management, good communication and culture, 

and also the ability to share knowledge, are emphasised as means for successful 

handling of knowledge. The development of networks for linking people, so that

tacit knowledge can be shared, is important in this approach and one way to 

knowledge-sharing has been to focus on communities-of-practice (Brown and 

Duguid, 1998; Lave and Wenger, 1991). In this stream, investment in 

information technology is more moderate and people are being rewarded for 

directly sharing knowledge with others. The primary function of knowledge 

management, in this perspective, is to support and encourage knowledge-sharing 

through networking, which leads to a synthesis of knowledge (Newell et al., 
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2002). Huang and Newell (2003), call this second stream of research 

knowledge-related activity research, a name which clearly indicates the focus.

The need for knowledge to be understood as embedded in, constructed from and 

through social relationships and interacting have been highlighted a lot lately 

(Blackler, 1995; Boland and Tenkasi, 1995; Brown and Duguid, 1998; Nonaka, 

1994; Nonaka, Konno, and Toyama, 2000). Swan et al (1999), argue that the 

community view on networks recognises that knowledge has to be continuously

negotiated and, thus, the community model emphasises dialogue taking place 

through active and systematic networking, rather than as linear information

flows which the cognitive network model assumes. It has been advised to focus 

on one of the two streams (Hansen et al., 1999). I have, however, found that 

arguments for a combined approach are becoming more common (e.g.,  Huber, 

2001; Sutton, 2001; Walsham, 2001). Huang and Newell (2003), refer to Grant’s 

(1996), theory of knowledge integration as a way to synthesise the two streams.

2.2 The Concept of Knowledge 

While the important role of knowledge in organisations and the need to manage

knowledge work is generally agreed on, the concept of knowledge continues to 

be difficult to pin down, as it has been ever since the Greeks first tried to define 

it. The concept of knowledge is complex; it is a concept, which has been 

discussed by philosophers and scientists in both the traditional2 and modern3

western philosophy and in the Japanese philosophical tradition4 (Donnellan, 

2003). The current interest in knowledge management has spread the discussion 

to other disciplines and practitioners. Here, we find a number of suggestions on 

how to categorise and understand knowledge. The different views on knowledge 

2 Exemplified by Rationalism and Empiricism
3 Exemplified by Phenomenology, Existentialism, Linguistics and Pragmatism.
4 Exemplified by Nishida “an inquiry into the good”.
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lead to different approaches of management of knowledge, exemplified by the

two streams above. Much of the recent literature about knowledge and

knowledge management (e.g., Nonaka, 1994; Nonaka and Takeuchi, 1995), is

based on Polanyi’s work (1997), which draws on Plato’s definition of 

knowledge as “justified true belief”.

According to Blackler (1995), the discussions about knowledge are moving

from a focus on knowledge in the body and routines (embodied and embedded 

knowledge), and towards knowledge in the brain, dialogue and symbols

(embrained, encultured and encoded knowledge). These five types of knowledge 

derive from the literature about organisational learning, and serve to emphasise 

the complexity of issues that any organisation must address in a discussion about

knowledge (Blackler, 1995). Blackler means that all types of knowledge are 

interrelated, hence, knowledge is “multi-faceted and complex, being both 

situated and abstract, implicit and explicit, distributed and individual, physical 

and mental, developing and static, verbal and encoded” (p. 1032). However, 

Blackler takes the discussion a step further and suggests that knowledge should 

be analysed as an active process that is mediated, situated, provisional, 

pragmatic and contested5. The focus on knowledge is abandoned and a focus on 

knowing is suggested instead.

2.2.1 Contrasting Views 

Many authors (e.g.,  Nonaka and Takeuchi, 1995), use Polanyi’s ideas on tacit 

and explicit knowledge as a starting point for their discussions on what 

knowledge is and how it can be managed. The common understanding of 

5 Mediated means that knowledge is manifested in systems of language, technology, 
collaboration and control. Situated means that the knowledge is located in time and space and 
specific to particular contexts. Provisional means that the knowledge is constructed and 
constantly developing. Pragmatic means that the knowledge is purposive and object-oriented. 
Contested means that there are conflicts to be expected within and between different groups 
and/or perspectives. Knowledge and power are interrelated. 
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explicit knowledge is that it can be articulated and easily shared with others, 

while tacit knowledge is viewed as embodied knowledge, difficult to express 

and share. Their use of the concepts of tacit and explicit knowledge has, 

however, been criticised as disparate from Polanyi’s original ideas (Stenmark,

2001). The idea of tacit and explicit knowledge has its foundation in the 

structuralist perspective on knowledge, which perceives knowledge as a 

discrete, objective entity, according to Newell et al (2002). According to this 

perspective, knowledge is something that individuals and organisations possess. 

Lately, the approach of understanding knowledge as processes of knowing has 

been highlighted  and many researchers have adopted this view (e.g.,  Blackler, 

1995; Nonaka and Takeuchi, 1995). With the process perspective, it is assumed

that knowledge is rooted in practice, action and social relationships (Newell et 

al., 2002).

However, the most common strategy to define knowledge is through the 

hierarchy of data-information-knowledge. The attempt is to clarify their 

characteristics by assuming that these phenomena consist of different layers of 

meaning. Information is treated as data endowed with relevance and purpose, an 

action which requires knowledge (Drucker, 1988). The hierarchy works the 

other way around as well, hence, if knowledge is separated from its context, it

turns into information, which then can be communicated independently (Nonaka 

and Konno, 1998). McDermott (1999a p. 110), summarises the differences

between knowledge and information in the words “Knowing is a human act, 

whereas information is an object that can be filed, stored, and moved around. 

Knowledge is a product of thinking, created in the present moment, whereas 

information is fully made and can sit in storage”, a view which indicates a 

process-perspective.
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2.2.2 My View 

To summarise this section and to show my thoughts on knowledge, I use the

words of McDermott (1999a), who is the author who describes knowledge in a 

way which corresponds to my view. McDermott (1999a), explains knowledge as 

the residue of thinking and what comes from experience. However, it is not 

experience in itself, but experience that we have reflected on and been informed

on by theories, facts and understanding. Further knowledge is contextual and 

recreated in the present moment. Thus, I believe that our knowledge increases 

when we reflect on our own or other’s experiences. I also think that knowledge 

is highly contextual and that we create and recreate knowledge continuously 

through our actions and through reflective thinking.

Further, McDermott declares that the idea that knowledge is the “stuff between

the ears of the individual” is a myth (p. 108). This is acknowledged by others as 

well (e.g., Brown and Duguid, 1998; Newell et al., 2002). Even though 

knowledge often is thought of as the property of individuals, a great deal of 

knowledge is both produced and held collectively. Such knowledge is generated 

when people work together. Consequently, knowledge is dynamic, as it is 

created in social interaction and it is also context-specific, depending on the time 

and space it is created and used in (von Krogh, Ichijo, and Nonaka, 2000). Thus, 

we do not learn on our own, we are born into a world full of knowledge and we 

learn through participating (Lave and Wenger, 1991). Hence, I believe that most

often, knowledge creation is the outcome of an interactive process within a 

group, and not something accomplished in isolation by an individual.

I conclude with a quote from McDermott which indicates the power of 

communities when it comes to knowledge creation. “Ironically, when we look at

our experience, the heart of knowledge is not the great body of stuff we learn, 

not even what the individual thinks, but a community in discourse, sharing 
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ideas“ (McDermott, 1999a p. 110). With this, I move on to the groups which 

share and create knowledge in knowledge work.

2.3 Knowledge Work 

Knowledge work, the knowledge worker, as well as the knowledge-intensive

firm are all difficult to define. This is because of the ambiguity of knowledge as

shown above. However, knowledge work is a dynamic definition since it 

pictures this type of work as a trend, rather than as a discrete set of occupational 

groups. It captures a broad change in the work process, affecting a range of 

occupational groups, rather than specific shifts within or between such groups 

(Newell et al., 2002).

2.3.1 The Knowledge Worker 

In an early 1990s book, Robert Reich (1993), depicted the work of the 21st

century through three categories of workers. The first category consisted of 

people working with routine production services and the second was people 

working with personal services. The workers in these two groups were 

characterised as reliable, loyal and willing to be led. Their work is often 

repetitive, with rather simple work tasks. The third category is described as 

working with symbol-analytical services. These workers identify, solve and

coordinate the results of problems through the manipulation of symbols.  The 

manipulation is done with, e.g., analytical tools, juridical reasoning, or scientific 

principles. This group is differentiated from the other two through the

autonomous work performed and that most of the members of this category have 

a university degree. Further, Rifkin (1995), describes the knowledge workers as 

a group, held together by their use of advanced IT, as they identify, process and 

solve problems. Since then, the manipulation of symbols through the use of 
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different tools, often ICT6 systems, is frequently portrayed as the task in 

knowledge work. In knowledge work, ICT systems enable the processing of 

knowledge, provide the medium for knowledge work and are also the means for 

capturing the output of knowledge work (Newell et al., 2002). Knowledge 

workers have also often been referred to as gold-collar workers (e.g.,  Roe, 

2001).

2.3.2 The Knowledge-intensive Firm 

The knowledge-intensive firm is described by Alvesson (2001), as a firm in 

which most of the work is of intellectual nature and it is well educated, qualified

employees who form the major part of the workforce. These companies claim

that they produce qualified products and/or services. A knowledge-intensive 

firm deals with complex problems and finds it very difficult to standardise its 

activities. It is often said that the product in these companies is knowledge

(Sveiby and Risling, 1986).

Knowledge-intensive firms live with high demands regarding innovation and 

flexibility; therefore, strategies where the employees work in many groups in 

parallel have been implemented. Moreover, these groups are often distributed 

and cross-functional. Hence, the traditional knowledge creation within 

disciplines is being replaced now and takes place within new mixed groups, 

something which leads to an increased need for knowledge management.  It is, 

thus, not enough to share and create knowledge; it must be done across 

boundaries. This makes it necessary to create forums where the knowledge 

workers can meet and share experiences as a way to create new knowledge.

6 Today, much of the discussions about IT have changed into a focus on ICT instead. 
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2.3.3 Management of Knowledge Work

It is a challenge to support knowledge work, since social interaction, as well as 

information management, must be provided for. Hence, knowledge management

is not solely an information issue; it is a social issue as well, which involves

people, relationships and social factors such as trust and commitment.

Therefore, I think it is better to talk about the management of knowledge work 

than of knowledge management. I don’t believe we can manage knowledge; 

instead, we can support and facilitate knowledge work. Still, knowledge work is 

often referred to and analysed in terms of knowledge management; a reason why 

the term knowledge management also is found in this thesis.

In much of the knowledge management literature, focus is on information that 

supports knowledge work. For example, the use of information systems has been 

designated as a resource for the creation of competitive advantages (Duhan, 

Levy, and Powell, 2001), as a way to manage competence (Lindgren and 

Stenmark, 2001), and as support for collaboration in boundary-crossing work 

(Munkvold, 1999). Even though there is still a lot of focus on ICT, lately, a 

more balanced approach towards the management of knowledge work has 

emerged.

For example, Sutton (2001), who approaches this issue through a discussion on 

what knowledge is, and in terms of what can be codified. Sutton gives a 

perspective on how the structures and processes of an organisation are related to 

knowledge. Associated to this, Panagiotidis and Edwards (2001), argue that the 

development of a knowledge management system cannot be separated from 

organisational learning practices since it should be the result for these very

practices. Also Huber (2001), is concerned with the  human, organisational and 

technological balance when implementing a knowledge management system.

Further, the situated character of information systems, (Suchman, 1987) is 
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discussed and related to the support of organisational memory (Randall, Hughes, 

O'Brien, Rouncefield, and Tolmie, 2001). Finally, Walsham (2001), argues that 

computer-based systems can support knowledge activities, but that we must

make sure that what we support is the development and communication of 

meaning between people. Still, there are arguments that the criticisms about the 

technically led knowledge management practises are too weak (Marshall and 

Brady, 2001).

2.4 Knowledge Sharing, Creation and Use 

In an article where processes of knowing are discussed, Tsoukas (1996), argues 

that organisations can be seen as distributed knowledge systems. The key to 

achieving coordinated action, given the distributed character of organisational

knowledge, does not depend on those higher up collecting more and more

knowledge, but on those lower down finding more and more ways of getting 

connected and inter-relating the knowledge each one has. Hence, this is one 

important challenge when aspiring to support knowledge sharing, creation and 

use.

Usually, knowledge creation is the outcome of an interactive process within a

group, and not something done by an individual (Newell et al., 2002). This 

implies that to share knowledge is to change it and, thus, create new knowledge. 

Consequently, knowledge creation must be understood as a course of action in 

which the members of a group unite their knowledge, experiences and expertise 

in new ways. As a result, the success of groups working across boundaries is 

dependent on their sharing and creation of knowledge across boundaries; a 

difficult enough task in a homogenous, co-located group.
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2.4.1 Within Boundaries 

Knowledge sharing and creation are often referred to as organisational learning 

(Senge, 1990). It is often argued that learning is a process of participation in 

communities-of-practice; a concept introduced by Lave and Wenger (1991). In 

this context, participation is at first peripheral, when the person is a newcomer to 

the community, but increases gradually in engagement and complexity to full

participation.

Literature about communities-of-practice is, more often than not, focused on 

work and knowledge sharing within a community, i.e., it is people from, for 

example, the same discipline, trade or role that meet and learn from each other. 

Thus, a community-of-practice includes a number of people in, e.g., a company,

working together within the same area. Through practice, the members of the 

community develop a shared understanding of what the community does, of how

to do it, and how it relates to other communities and their practices – in all, a 

worldview (Brown and Duguid, 1998). Hence, a community-of-practice shares 

ways of acting, purpose and some common language; something which makes it 

easier to share and develop knowledge.

Teams and communities-of-practice are different kinds of groups (McDermott,

1999b).  According to McDermott, teams are driven by deliverables and defined 

by tasks and clear boundaries. Unlike teams, communities-of-practice seldom 

have deliverables or clear boundaries. Communities-of-practice are informal

groups which grow and change, depending on which topic is being focused on at

that point in time.

2.4.2 Across Boundaries 

Cohen (1998), claims that the most important context for knowledge creation is 

a fabric of ideas, each enriched and textured through the connections it has to
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other ideas, and, hence, not one clear theory. This is one important argument for 

the creation of groups working across boundaries. Members of groups working 

across boundaries must be able to communicate and interact in ways which 

make it possible to share and create knowledge. Knowledge sharing between

communities is however, likely to be more difficult than within communities due

to the lack of shared symbols. Boland and Tenkasi (1995), describe this 

communication in terms of perspective making and perspective taking.

Perspective making is communication which takes place within a community

and strengthens its established knowledge, while perspective taking is 

communication which makes it possible to incorporate knowledge from other 

communities. Both these ways are important in boundary-crossing groups.

It is, however, not enough to cross knowledge boundaries when aiming for 

knowledge integration, according to Huang, Newell and Pan (2001). A 

theoretical framework, in which structural, sub-cultural and knowledge 

boundaries are being crossed, is suggested to be used for successful knowledge 

integration. It was found that only when these boundaries have been broken 

through could the knowledge be integrated across boundaries (Huang et al., 

2001). In line with this, Merali (2002), argues that a clear understanding of the 

boundary phenomenology, and its role in inter- and intra-organisational

knowledge processes, is important when focusing on boundaries in knowledge 

work. Drawing on Maturana and Varelas concept of autopoetic unity (discussed 

in Maturana Romesin, 2002), boundary agents are identified as key actors in 

modifying the organisational schema. Tellioglu and Wagner (1999), show that 

there are many reasons for creating boundaries in work across boundaries, 

therefore, there is a need for boundary management.
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2.4.3 The Boundary Concept 

According to the dictionary, the definition of boundary is: “that which serves to 

indicate the bounds or limits of anything whether material or immaterial; also 

the limit itself” (Oxford English Dictionary, 2004), indicating an edge condition.

Fitzpatrick (2000), claims that a special language has evolved around the

boundary concept as an edge condition, hence, we talk in terms of being inside

or outside, here or there, and crossing over boundaries. Boundaries offer 

powerful mechanisms for arranging our environment, and as a result, they 

mediate, shape and are shaped by our interaction there (Fitzpatrick, 2000).

The most usual application of the boundary concept is to demarcate a system or 

an organisation. Nevertheless, the boundary concept has been defined and used

in diverse ways in different scientific schools: Systems Thinking and 

Organisational Science being two main contributors. Eriksson (2004), uses the 

boundary concept to define the boundaries of the enterprise, including customers

and suppliers, in his thesis. Here, he shows that a boundary, traditionally, has 

been understood as that which has the function to control physical in- and 

outflow of matter energy and information in systems thinking (von Bertalanffy,

1968). Furthermore, Eriksson shows that more recent contributions to systems

thinking focus on boundaries of the assumptions inherent in the definitions of 

propositions, including those of a system’s physical boundaries (Ulrich, 2000).

2.4.4 A Context for Knowledge Work 

As shown above, today, knowledge work within communities, itself, is not 

enough; instead, knowledge work across boundaries is the new challenge. This 

means that it is not within an established context7 we meet and share ideas and 

7 The meaning of context has emerged and expanded to include images, gestures, physical 
settings, historical information, strategies and trends – any  larger field of ideas, things, or 
actions that influence or explain a particular thought or action (Cohen, 1998 pp. 30-31).
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experiences today. Instead, we need to, continuously, create new contexts for 

knowledge work across boundaries, as we enter new groups. Part of this process 

can be to negotiate the boundaries of the new group and, thus, the boundary of 

the shared context. In this situation, dialogue becomes an extra important

context for knowledge sharing and creation. The importance of a shared context 

for knowledge work has been discussed and shown lately (e.g., Augier, Shariq, 

and Vendelø, 2001). The context is important because knowledge-creating

processes are necessarily context-specific (e.g.,  Augier et al., 2001; Nonaka and 

Konno, 1998). Augier et al (2001), suggest that context is an individual 

construct, deriving from Polanyi’s statement that all knowledge is personal 

knowledge, hence, no context is shared. They also show that if members of a 

group know each other better, then they will experience fewer obstacles to 

knowledge-sharing and improvisation, since their contexts will have many

similarities.

When people come together in new groups, they share, create and use 

knowledge as they interact during the processes of work. A context is based on 

the individual’s interpretations of a situation; from this, the individual’s context 

transforms over time as it is confronted with other individuals and constraints 

imposed on the situation. Hence, during interaction, people develop and modify

their inter-subjective understandings and, as a result of these processes, contexts 

emerge and  are transformed, as illustrated by the  POM-model8 (Checkland and 

Holwell, 1998). POM is a model for sense-making of organisational processes 

for meaning-creation and it incorporates ICT in support of these processes. 

Consequently, contexts are mutually constituted, constantly shifting situations,

which emerge through the interaction of the involved individuals (Augier et al.,

2001).

8 Processes of Organisational Meanings Model 
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Another view of the context for knowledge is presented by Nonaka and Konno 

(1998), who call the context for knowledge creation Ba. Ba is a shared context

that can be physical, virtual, and mental, or any combination of these in which 

knowledge is created, shared and used.

To conclude this section and  point to the importance of context in knowledge 

work, it has been found that one of the fundamental errors in knowledge 

management projects is not understanding that a fundamental intermediate

purpose of managing knowledge is to create shared context (Fahey and Prusak, 

1998). Shared context means a shared understanding of the organisational

external and internal worlds and how these worlds are connected. In the absence 

of a shared context, individuals with differing perspectives, beliefs, assumptions

and views will collide in their work (Fahey and Prusak, 1998). In this thesis,

knowledge work and its processes, leading to the building of a shared context in

groups working across boundaries, are in focus.

2.5 Purpose and Questions 

Huang and Newell (2003), emphasise the importance of exploring knowledge 

integration in cross-functional projects, since our understanding of how 

knowledge is integrated within these groups remains limited. In the previous 

sections, I have painted a picture of important issues in relation to the processes 

of creating a shared context for knowledge work. In this context, I am focusing 

on knowledge work in groups working across knowledge boundaries. The 

questions I am asking focus on how these groups create a shared context for 

using, sharing and creating knowledge. It is important to learn how we can 

create conditions for a conscious design of shared context in these groups. 

Therefore, first we have to learn to understand the processes of creating a shared 

context for knowledge work in these groups.
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The purpose of this thesis, thus, is to explore the processes of knowledge 

sharing, creation and use in groups working across boundaries. These processes 

lead to the creation of a shared knowledge context. Related to this is the need to 

find out what role ICT plays in these processes. 

To understand this, the following questions need to be answered:

How are the processes of knowledge sharing, creation and use managed in

new boundary-crossing groups? 

What is the role of information and communication technology in 

supporting and enabling information exchange in these processes?

Through the answers to these questions, the thesis will contribute to the existing 

knowledge of groups working across boundaries and the specific conditions of 

this, in relation to knowledge sharing, use and creation. Moreover, it will make

explicit the role of ICT in these processes.

Insights and an understanding of the processes of creation of a shared context 

across boundaries mean possibilities for more intentionally created conditions 

for knowledge work. This, in turn, will provide support and enable knowledge

sharing, creation and use in groups working across boundaries.

2.6 Summary of Chapter 

In this chapter, I have undertaken a discussion and argumentation covering 

concepts which are important in this thesis. I began with an outlook on the area 

of knowledge management and the two main approaches within this area. 

Thereafter, the concept of knowledge was discussed in terms of how it is 
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understood within the knowledge management community. This section ended 

with my view on knowledge and then followed a number of sections in which 

knowledge work, both within and across boundaries, was discussed. The 

knowledge worker and the knowledge-intensive firm were part of this section. 

The last sections discussed the boundary concept and the context concept, both 

important in this thesis. Altogether, this creates the complex background to the

purpose of this thesis, as well as to the questions I want to find answers to. The 

thesis is focused on processes for knowledge sharing, creation and use in work 

across boundaries and the role of ICT in these processes. The purpose and 

questions, in turn, form the basis for my choices of theoretical framework and 

the chosen research strategy.
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3. Theoretical Framework 

The problem area focused on in this thesis is knowledge work across boundaries 

and the processes of information exchange which lead to sharing, creation and 

use of knowledge and, thus, a shared context. To be able to make sense of these 

processes, I have used two models focusing on interaction and communication 

as frameworks for my analysis.

The first model, Ba, represents the context for the processes of creating

knowledge (Nonaka and Konno, 1998). This model emerges from the work of 

Ikujiro Nonaka. Ba is used as a sense-making tool to understand the forming

processes of multidisciplinary groups (Holst and Mirijamdotter, 2004a). Hence, 

Ba is used as a means to understand the role of context in knowledge processes. 

Moreover, with the Ba-model in mind, the interaction and communication places
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can be designed through a choice of medium which supports the different 

knowledge-sharing processes (Holst, 2003).

The second theoretical framework is the POM-model (Checkland and Holwell, 

1998). In the POM-model, considerations about knowledge work are placed in a 

context, in which effective information exchange and the processes of creating 

shared meanings are paramount. This model emphasises interactive social 

networking processes with the aim of creating a shared (accommodated) vision 

of the organisation. Furthermore the information systems in support of both

interaction and subsequent activities that will be a result of the accommodation - 

are emphasised. Originally, the POM-model was developed for information

systems design; here, I use it for understanding organisational processes in 

knowledge work (Holst and Mirijamdotter, 2004b).

In the following sections, I give a closer presentation of the two models and both 

their strengths and weaknesses will be pointed out. I begin with the Ba-model in 

the next section and the POM-model is then depicted.

3.1 Ba

During the last decade, Nonaka and colleagues, have been exploring questions 

such as “What are the fundamental conditions for knowledge creation?”; 

“Where is knowledge creation located?”; and “Is it possible to actually manage 

knowledge like other resources?” (Nonaka, 1994; Nonaka and Takeuchi, 1995;

Nonaka and Konno, 1998; Nonaka et al., 2000; Nonaka and Toyama, 2003; von

Krogh et al., 2000). When considering these questions, it is argued that the 

knowledge-creating process is depending on who participates, how they 

participate, and also on the fact that knowledge needs a place to be created in.
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To describe this place, the Japanese concept Ba, is used. Ba can be thought of as

a shared space for emerging relationships and it serves as a foundation for 

knowledge creation (Nonaka and Konno, 1998). This space may involve a 

physical space, such as an office, or a virtual one such as e-mail or 

videoconferencing. Most importantly, however, in my view, is that it involves

the development of a shared mental space, such as shared experiences or ideas. 

This part is, however, the least developed part of Ba. Nonaka et al. (2000),

define Ba as “… a shared context in which knowledge is shared, created and 

utilised”. Therefore, it is key to generate and regenerate Ba, as Ba gives quality, 

energy and place for the spiral of knowledge creation.

The knowledge creation process, as Nonaka et al. views it, (in the SECI model9)

puts heavy emphasis on dialogue and interaction. They advocate that dialogue 

should be held over a prolonged period of time and that occasional interaction is 

not enough for knowledge creation. It is the concept of knowledge creation, 

which differentiates Ba from ordinary human interaction. Knowledge creation is

a human activity, which crosses existing boundaries (Nonaka et al., 2000); this 

means that knowledge is created through the interaction between individuals and 

between individuals, and their environment. Therefore, Ba is the context shared 

by those who participate in interaction with each other. Through these 

interactions, both Ba and the participants evolve. Nonaka and Konno (1998), 

state that knowledge is embedded in Ba (in these shared spaces), where it is then 

acquired through one’s own experiences or reflections on the experiences of 

others.

Ba plays an important role in organisational design, and it can be generated 

through organisational effort, according to Nonaka and Konno (1998). This can 

be done in quite different ways, depending on the situation and the strategy of 

9 Socialisation, Externalisation, Combination, Internalisation 
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the organisation. Nonaka and Konno (1998), argue that thinking in terms of 

systems and ecologies can help provide the creation of platforms and cultures 

where knowledge can emerge freely; they do not give any examples of this, 

however. The concept of Ba has multiple functions as it helps the designer to 

view the design situation from many different perspectives (Holst, 2003).

Forming a multidisciplinary group is a typical example of intentional building of 

Ba. By choosing the right mix of people and promoting their interactions, top 

and middle management can create opportunities for the building of Ba. The 

group’s interactions can be supported through the intentional creation of 

physical, virtual and mental Ba’s (Holst, 2003). Ba has a complex and ever-

changing nature; it sets boundaries for the interaction among the members of Ba,

at the same time that it is open. Members bring their own contexts as they come

and go and this makes Ba evolve. A certain boundary is, however, necessary so 

it is possible for a meaningful context to emerge. This boundary lets the 

members share time and space and this gives them a partly shared worldview.

Furthermore, Nonaka and Konno (1998), argue that awareness of the different

characteristics of Ba can facilitate the support of knowledge creation in a 

successful way. The knowledge base for the whole organisation is shared and 

formed through the knowledge, which is generated within each Ba. Hence, Ba

can be seen as a platform for the concentration of the organisation’s knowledge 

assets. The applied knowledge of the area is collected and integrated in Ba. This 

means that Ba can be seen as being built on a foundation of knowledge. If 

knowledge is separated from Ba, it turns into information, which can then be 

communicated independently. Information is tangible and resides in media and 

networks. Knowledge, however, is intangible and resides in Ba, according to 

Nonaka et al.
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3.1.1 Context of Ba

The starting point for Nonaka (1994), is that the increasing importance of 

knowledge in contemporary society calls for a shift in our thinking concerning 

innovation – be it technical innovation, product innovation or strategic or 

organisational innovation, and he proposes a re-conceptualisation of the

organisational knowledge creation. As part of this endeavour, Nonaka et al. 

(2000), present a unified model of dynamic knowledge creation, which consists 

of three parts.

The first part of the unified model is SECI, the knowledge conversion process. 

In this spiral, there are four modes of knowledge conversion, and they are: 1) 

Socialisation (from tacit to tacit knowledge); 2) Externalisation (from tacit to 

explicit knowledge); 3) Combination (from explicit to explicit knowledge); and 

4) Internalisation (from explicit to tacit knowledge. Ba is the second part and 

can be seen as an integrating conceptual metaphor for the SECI model. It is, 

thereby, a metaphor for the context where knowledge is created.  There are four 

types of Ba, which correspond to the four modes of knowledge conversion in the

SECI model. Moreover, each type of Ba is especially suited to each of the 

modes. Each type of Ba offers a platform for particular steps in the spiral of 

knowledge conversion. This implies that each Ba supports a specific knowledge 

conversion process and this way it speeds up the process of knowledge creation.

The third part of the unified model consists of knowledge assets, which form the 

base for the knowledge-creating process. Nonaka et al. (2000), defined the assets 

as “firm-specific resources that are indispensable to create values for the firm”

(p20). The assets are inputs, outputs and moderators of the knowledge-creating 

process. The assets moderate how Ba works as a platform for the same process. 

Experiential knowledge assets consist of shared tacit knowledge, while 

conceptual knowledge assets, on the other hand, consist of explicit knowledge. 
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Systemic knowledge assets consist of explicit knowledge, such as manuals, 

documents and information. Finally, routine knowledge assets consist of tacit 

knowledge, embedded in actions and practices.  Organisational culture is an 

example of this kind of asset.

Environment captures some of the sense of Ba, but also partly distorts the 

concept since environment literally means surroundings and suggests a place 

individuals live in, but are separate from. However, individuals are indivisible

from Ba, which is not the setting they live in, it is the living sphere of which 

they are a part (Cohen, 1998 referring to Nonaka). 

3.1.2 Elements of Ba

There are four types of Ba (see Figure 1.), and the first is the Originating Ba.

This is where individuals share feelings, emotions and mental models.

Commitment, trust and love emerge from Originating Ba through individuals’

sympathy or empathy with others. This is the primary Ba, where the knowledge-

creation process begins through face-to-face experiences. Culture and

knowledge visions are organisational issues closely related to Originating Ba,

according to Nonaka and Konno (1998). It represents the socialisation phase in 

the SECI model, where tacit knowledge is converted and transferred between 

individuals.

The second Ba is the Dialoguing Ba and this is constructed with more

consideration. Here, people with the right mix of knowledge and capabilities 

form a group. Mental models and skills are converted into common terms and 

concepts through dialogue. Individuals do not only share mental models with 

each other, they reflect and analyse their own models as well. Dialoguing Ba is 

related to the externalisation mode of the SECI model, where tacit knowledge is 

made explicit and this is why dialogue is key for this Ba.
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Originating
Ba

Dialoguing
Ba

Exercising
Ba

Type of Interaction

Media

Individual Collective

Face to Face

Virtual Systemizing
Ba

Figure 1. Four Types of Ba.

After Nonaka et al (2000) p. 16

In Systemising Ba, virtual worlds, instead of real space and time, are used for 

interaction. Collective and virtual interactions offer the context for the 

combination of existing explicit knowledge. ICT offers a virtual collaborative 

environment; here, the creative use of ICT can facilitate the knowledge creation. 

Systemising Ba represents the combination mode of the SECI model, and, here, 

new explicit knowledge is combined with available information and knowledge, 

and this generates explicit knowledge throughout the whole organisation.

 Finally, the Exercising Ba facilitates the conversion of explicit knowledge to 

tacit knowledge in the internalisation mode of the SECI model. In this Ba, we 

reflect through actions. Here, individuals embody explicit knowledge, which is 

communicated through virtual media. Nonaka and Konno argue that awareness 

of the different characteristics of Ba can facilitate the support of knowledge 
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creation in a successful way. The knowledge base for the whole organisation is 

shared and formed through the knowledge, which is generated within each Ba.

3.1.3 Knowledge Enablers and Conditions for Energising Ba

There is a link between knowledge creation and knowledge enabling, according 

to von Krogh et al. (2000). Because knowledge enabling emphasises human 

relationships and good communication, it can have a positive impact on the

quality of new knowledge and the speed with which new knowledge is created. 

Von Krogh et al. (2000), suggest five enablers for organisational knowledge 

creation. These are: to instill a knowledge vision, (1) to manage conversations 

(2) and to mobilise knowledge activists (3). Also, the importance of creating the 

right context (4) and globalising the local knowledge (5) are emphasised. In my 

study, the context is emphasised, but I have also found that the other enablers 

are important.

There are also five conditions for energising the creation of context, and Nonaka 

and Konno (1998), argue that Ba should be stimulated in order to give energy 

and quality to the SECI process. The first condition is autonomy (1), which is 

achieved through self-organising groups. Autonomous groups can set their own 

targets and boundaries and, thus, in their own way, strive for their goals. The 

group is given challenging goals and visions and, thus, works in creative chaos

(2). This can help the employees to focus and it also encourages them to think

outside established boundaries. Redundancy (3), i.e., intentional overlapping of 

information, speeds up the knowledge-creating process. There must be balance, 

however, since too much redundancy leads to information overload.

The internal variety of an organisation has to match the external challenges. This

means, that in order to be able to handle uncertainty and contingencies, the

organisation must have requisite variety (4), which helps to maintain the balance 
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between order and chaos.  This can be enhanced by providing equal access to

information. Finally, the base for knowledge creation is supported by a 

furthering of (5) love, care, trust and engagement among employees. Trust is 

seen as one of the most critical issues for effective knowledge sharing and 

working in groups (Newell et al., 2002).

To be able to share knowledge, and especially tacit knowledge, across 

boundaries, these conditions are important to create among the members in the

group. These aspects are also common criteria, discussed in terms of 

motivational factors important to consider in virtual working (Adami, 1999;

Depickere, 1999; Suomi and Pekkola, 1999). The sharing of tacit knowledge 

requires the emergence and maintenance of contexts with many similarities,

something which takes place when people share many common sectors of time 

and space, prior to the present one (Augier et al., 2001). Consequently, this is an 

important and difficult issue in new boundary-crossing groups.  One way to 

handle the sharing of tacit knowledge is to use boundary objects. A boundary 

object can be documents or other material that two or more communities use.

Also metaphors can be used as boundary objects. Metaphors help create a shared 

mental space, rather than a shared mental model (Cohen, 1998, referring to

Ikujiro Nonaka). Through this, members of the groups connect and generate new 

understanding across boundaries as they negotiate the meaning of the objects 

(Cohen, 1998, referring to John Seely Brown). Hence, a boundary object 

provides one type of context for knowledge work and facilitates the possibilities 

to create an understanding for each other’s perspectives.
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3.2 POM: The Processes for Organisational Meanings 

The POM-model builds on the view of an organisation as a series of connected 

processes in which individuals and groups create meaning, through discourse,

for the purpose of taking coordinated actions. Information becomes knowledge 

within appreciative settings. I use the model, its elements and their relations, to 

obtain an appreciation of its value in understanding the forming processes of 

cross-functional groups. I want to understand organisational processes involving

cross disciplinary teams and that includes information exchange, knowledge 

sharing and creation and the creation of a shared context for this.

The POM-model was developed by Checkland and Holwell (1998), in an 

inquiry of organisational theories for information systems (Checkland, 1994a, 

1994b). As an enrichment of these models, Checkland put forward Vickers’s 

concept of the appreciative system (Checkland and Casar, 1986) and Soft

Systems Methodology10 (Checkland, 1981; Checkland and Scholes, 1990; 

Checkland, 2000), reported on in numerous studies and thesis work (e.g.,

Bergvall-Kåreborn, 2002; Mirijamdotter, 1998), as being highly relevant to the

problems of the 21st century. Both address the relationship-maintaining aspects 

of organisations and also visualise them as ongoing processes of creating 

meaning in organisational discourse. In this dialogue, people try to affect each

other’s appreciative settings. Based on the dialogue and negotiation processes 

purposeful actions, based on accommodated views, can be formed.

The POM-model shows a process which any organisation with ambition to

endure, has to think about seriously, and this applies equally to traditional 

organisations with well-defined boundaries, and to the more open organisations,

10 The methodology building on its four phases – finding out, modelling, comparing, and 
taking action – puts forward systemic thinking, part – whole properties, information and 
communication processes, sense-making, and processes of creating shared meanings in, 
ideally, a never-ending learning process. 
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which are becoming more common. Therefore, POM can contribute to 

understanding the rationale for organisational design of knowledge work, in 

groups that work in partnership through networking activities. POM offer a 

framework for designing new processes that support the proactive shaping of 

organisational meanings and, at the same time, advance learning.

3.2.1 Context of the POM-model

When the POM-model is used to make sense of organisational processes, the 

elements Organisation, Agents, and Technology, and the relationships between 

them, are focused on. Checkland and Holwell (1998), point out that the essence 

of the POM-model is the capture of the processes which occur in the interaction

between these elements. The people who interact to create the wholly, or 

partially, shared meanings which make sense of their world to individuals or 

various groupings of individuals, are called Agents. These interactions take 

place via various forms of Organisations. These Organisations can be embodied

by a division or project team, but may also include organisational patterns of 

tasks, communications and reporting. The processes of the POM-model entail 

Technology, through which informational support is made available. This can be 

represented by telephones, documents and ICT. These three elements make 

possible the processes considered in the POM-model. This means that in any 

workplace environment, these aspects will all be involved and affect each other,

and accordingly signifies that the leader is responsible for also managing these 

interactions (Mirijamdotter and Somerville, 2004).

Checkland and Holwell (1998), believe that this model will turn out to have 

some long term stability and relevance, simply because of its focus on the social 

processes of meanings attribution. The POM-model provides one well-tested 

way of thinking about the relations between Organisation, Agent and 

Technology. It proposes one basic way of defining those relations.
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3.2.2 Elements of the POM-model 

The POM-model consists of seven elements (see Figure 2). Element 1 

designates the people as individuals and as group members. They have a 

concern, both for purposeful real-world action, and for the informational support

needed by those carrying out the action. Element 2 is the data-rich world they

perceive selectively through their various taken-as-given-assumptions. This is

filtered through the appreciative settings of individuals and groups. Individuals 

and groups engage in the organisational discourse, Element 3, which is the arena 

in which meanings are created inter-subjectively, i.e., it is the place for sense-

making. This is a never-ending dialogue and debate in which individuals and 

groups try to affect each other’s perceptions, Element 2, judgements, intentions,

Element 5 and actions, Element 6. Meanings built through discussions establish 

what is possible. This debate leads to the attributions of meanings which yield 

information and knowledge, Element 4. In this process, data (the factual

invariances) is selected, created or attention is paid to and, thus, turning into

meaningful data. Then, information built on meaningful data in a context turns 

into knowledge which are larger, longer living structures of information. This is 

the knowledge created by the group, Element 1 established in discourse, 

Element 3.

The created meanings help define the need for Element 7, and the whole process 

embody politics as well as decision taking. This is a very complex social process 

in which persuasion and/or coercion is attempted. Politics and decision making

enable assemblies of related meanings. Intentions and accommodations between 

conflicting interests emerge. These are intentions, formed in the context of 

accommodations, which embody the balance of power between individuals and 

groups.
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Figure 2. The “Processes for Organisational Meanings” POM-model. (After Checkland and 

Holwell, 1998, p. 106)

Organisations have to enable assemblies of related meanings, intentions and 

accommodations between conflicting interests to emerge. This constitutes 

Element 5, which also helps to define the need for Element 7. Moreover, it leads
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to purposeful action, Element 6, can be taken. Checkland and Holwell say that 

this is best expressed as managing of relationships. It is intentional action, the

“how” and “what” we do in organisations. This process can be interpreted in 

multiple ways, depending on Weltanchauungen (W). In Element 6, we realise 

our intentions and this must be defined before supporting IT can be designed 

(Checkland and Holwell, 1998).

Element 7 is the formally organised information systems, based on IT and 

telecommunications, that support organisational members. It is technology for 

communication and e-mail, telephone and IS systems are examples. These 

systems provide processed, meaningful data, which makes it possible to modify

the user’s view of the world. These systems are chosen, operated, maintained 

and modified by professional knowledge, i.e., IT-professionals, people who 

work with the technology and make sure that the technology works. Besides 

supporting purposeful actions, Element 7 informs and enriches Element 4, it

enables and supports Element 5, and helps to create the perceived world, 

Element 2.

3.3 Summary and Reflections on Theoretical 
Framework

When reflecting on the relevance of the two chosen models, I have found both

advantages and disadvantages in both models. Ba is clearer about places for 

knowledge creation, while POM includes appreciative settings for the

individuals and how these change in the processes for interaction and 

communication. More specifically, the Ba-model makes it possible to 

understand the importance of places for knowledge work across boundaries 

through its focus on interaction and medium for this, while the POM-model

depicts the processes for interaction and communication. Moreover, the focus on 

physical, virtual and mental spaces in the Ba-model helps to clarify the role of 
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ICT, and when it is relevant and appropriate to use ICT in knowledge work, 

while the POM-model depicts the role for ICT in an organisational context.

In the literature, it is argued that there is a resemblance between the concept of 

Ba and of communities-of-practice (Creplet, 2000). However, Nonaka et al. 

(2000), argue that there are important differences between them. They also

argue that a community-of-practice is a living place where members learn 

knowledge that is embedded in the community-of-practice, while Ba is a living 

place where new knowledge is created. I agree with Creplet that there is a

resemblance between the two concepts. This is most obvious when it comes to

Ba as a group, but also in relation to context. However, Ba is distinguished by 

the incorporation of the spiral process, which leads to knowledge creation, and 

this is why I believe that Ba can be an important model, both for sense-making

and for systems design when aiming for systems which support knowledge

activities.

Moreover, Augier et al. (2001), acknowledge the concept of Ba as an attempt to 

describe the context for knowledge creation, but conclude that the concept of Ba

tries to capture everything and ends up capturing nothing. I have also found that

Ba is a complex concept; hence, Augier et al’s criticism has some relevance.

This matter will be further explored in applications.

The benefit of the POM-model is that it includes the aspects that the Ba-model

lacks. Here, the people, the information exchange processes and the organisation 

are clearly indicated. Furthermore, the ICT is put into this context and its role 

becomes very clear in this model. This is especially true when it comes to 

groups working across boundaries where the horizontal information flows 

become extra important. The POM-model translates very nicely into the theory 

of enabling knowledge creation, (von Krogh et al., 2000), which is why I see the 
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commensurability of the models and also, as indicated in the above, that the two 

models complement each other in knowledge-creation processes and 

organisational context. In the Elements 3-4-5 of the POM-model, Nonaka et al’s 

Enablers 1, 2 and 5 are clearly represented.  Hence, the two chosen models

resemble each other in some aspects, but they also complement each other’s 

weaknesses.
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4. The Case and Research Methodology 

A person’s belief about what sort of world the individual lives in will determine

how the person sees this world and behaves in it. Similarly, the way the person 

perceives and behaves will determine the beliefs and interpretation of the world

(Guba and Lincoln, 1994). Therefore, the views and assumptions that the 

researcher holds about reality, humans, research and the role of the researcher

affect the work of the researcher. This can be seen in the influence it has on the 

approach to the problem area, in the choice and shaping of methods and 

techniques, and also on how these are applied, and finally in the ways the results 

of the study are presented. It is, therefore, important for me as a researcher to be 

aware of my assumptions. I also have a responsibility towards the reader; I must

make it possible for the reader to judge how my assumptions have affected the

study. It is, thus, important that I declare what I regard as characteristic for my

research approach. In this way, I want to make it easier for the reader to
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understand my research approach and I do this in a presentation of central 

concepts and their meaning, followed by my choices and explaining the reasons 

for these choices.

In the following pages, I describe my research strategy, as well as the reasons 

for the approach chosen. I begin with a presentation of the site for my study, 

followed by the chosen strategies for data collection and analysis; the

overarching research strategy is the interpretative approach. The chapter 

concludes with reflections on my strategies.

4.1 The Case – “The Creative University” 

The site for my study is Luleå University of Technology (LTU). The university 

is distributed on five campuses, in five towns in the northern part of Sweden. 

There is a unique combination of research and education in Teaching, Social

Sciences, Engineering, Health Sciences, and Music and Media, distributed over 

more than 60 disciplines. Lately university management has concluded that it is 

no longer enough to strive for mastery within single disciplines; instead one 

must concentrate on learning for life. Hence, a new strategy (The Creative

University, 2000), through which LTU is expected to become “The Creative 

University”, is being implemented. Up until today, most of the work has been

kept within respective disciplines. The new strategy gives directives to begin 

working across boundaries between disciplines, but also boundaries between 

student, teacher and university and the surrounding society are expected to be 

crossed.
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Four target areas have been identified as most important in the new strategy. 

They are: Integrated Knowledge Areas11, Integrated Knowledge Creation12,

Meeting Places13, and the University Culture14.

The change process of the university has attracted a lot of interest and has been 

studied from several perspectives (Andersson, Jonsson, and Söderlund, 2002; 

Andersson, 2003; Holst and Mirijamdotter, 2004a, 2004b; Sandström, 2004).

The implementation process of the new strategy is also being guided by an 

international evaluation group, as well as a national evaluation group. During

the implementation of the strategy I have had two roles at the university. The

first role is as a doctoral student collecting data for my own purposes, focusing 

on knowledge work in the Arenas. The second role is as one of three doctoral 

students collecting data for the international evaluation group (Edzén, Holst, and 

Sandström, 2004; Holst, 2004). 

11 When an integrated knowledge area is taken into operation, and students can apply and be 
accepted, it is called an Arena. See Section 4.1.1

12 The main characteristic of Luleå University of Technology is the integrated growth of 
knowledge. The growth of knowledge involves a form of learning that is science-based, 
related to the individual’s choice and circumstances, and with clear integration of research 
and education. The learning is a process in which students, teachers and researchers, and the 
surrounding society actively participate. Review of both form and content is an important
element in developing the learning process, (The Creative University, 2000 p 16).

13 The university is a meeting place for the integrated growth of knowledge. The mutual
exchange of experiences is fundamental to the growth of new knowledge. By creating 
environments and forms of interaction that encourage contact between persons from different
subject areas, unexpected knowledge can occur. In the same way, the virtual campus will 
support the integrated growth of knowledge by connecting together the network between
students, teachers, researchers and the non-academic world, and by helping them to develop. 
The forms of interaction will stimulate creative thinking, and provide space for reflection and 
analysis, (The Creative University, 2000 p 20). 

14 The workings of Luleå University of Technology will be permeated with openness, trust 
and transparency, as well as a real interest in development and creativity. The culture will also
be characterised by a spirit of enterprise where risk-taking and failing are allowed; an 
atmosphere that is characterised by confidence in the individual, (The Creative University,
2000 p 24). 
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4.1.1 Integrated Knowledge Areas

As an important part of the strategy, new integrated knowledge areas have been 

created. An integrated knowledge area has its origin in an area with multifaceted

and complex problems and is also often crossing boundaries. Within these 

integrated knowledge areas, undergraduate education, research/postgraduate

education, and co-operation with other sectors of society will take place, and

new knowledge will be created through the integrated creation of knowledge, 

according to the strategy. The integrated creation of knowledge is hoped to be 

recognised as one of the most important characteristics of LTU in its attempt

towards becoming The Creative University. The environment of LTU is hoped 

to stimulate unexpected meetings, at the same time that it supports the integrated

knowledge areas and the integrated knowledge creation.

The integrated knowledge areas are designed by groups which have been created 

especially for this purpose. These groups are boundary-crossing in the sense that 

different disciplines and perspectives are cooperating around shared problem 

areas. Moreover, the Arenas get their names from the problem areas. One 

example of a problem area that already has turned into an Arena is: “Arena 

Management and Technology in Networks”. In this Arena, different forms of 

networks are studied through the perspectives of different disciplines.

The fact that these new groups work in partnership in a logical, not physical, 

organisation leads to questions about how they organise their work: how do they 

communicate and interact, and where; how do they meet physically, mentally 

and virtually, and for what purposes? The development of the Arenas can be

viewed as an innovation project. All of the above made me convinced that a 

study at LTU can help me understand the processes of knowledge sharing, 

creation and use in knowledge work across boundaries.
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4.1.2 Three Arenas

In my study, I have chosen three integrated knowledge areas, which all became 

Arenas at the same time. I chose to study three Arenas in order to be able to 

make comparisons of their processes. The first Arena is Arena Lifestyle, Health 

and Technology (LHT)15, an educational program for people interested in areas

such as technical issues in healthcare and rehabilitation work. Moreover, the

levels of welfare in society, the effect buildings have on our health, or how

different working or private activities in a cold climate affect us are examples of 

interest areas in this Arena. The second Arena is Arena Innovative Technology 

and Enterprise (ITE)16, and is described as an educational program for people

interested in how new technological solutions can be developed, used and 

commercialised, or in how learning in this area takes place. The third Arena, 

Arena Global Resources (GR)17, is outlined as an educational program for the

student interested in how to build a sustainable society and use resources 

economically. These issues are reflected on from technical, political, economic

and legal aspects. In all three Arenas, undergraduate education, research and 

research schools focus on these issues.

4.1.3 Student Project

The second context for my data collection consists of four student groups which, 

as part of a course, intentionally designed a project, focusing on the core activity

to design a web application for a client. As part of this, they designed their work, 

with a focus on the knowledge management within the group. The project was 

part of a third-year course in an undergraduate program in Systems Science, a 

subject that draws from several disciplines and, therefore, is perceived as 

15 Information from the university webpage, 
http://ugglan.adm.luth.se/pdf/printpugglans.pdf?progr=ARLHT
16 Information from the university webpage, 
http://ugglan.adm.luth.se/program.php?progr=ARITF&lang=swe&orgpage=lista_Arena
17 Information from the university webpage, 
http://ugglan.adm.luth.se/program.php?progr=ARJOR&lang=swe&orgpage=lista_Arena
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interdisciplinary. I was one of five teachers in the course of which this project 

was part and I lectured in knowledge management. The project began with the

whole class making an overview of the different knowledge assets each student 

had, which types of knowledge assets would be useful in the project and, 

thereafter, they divided the class into four groups where a distribution of the 

identified knowledge assets were present in each group. Hence, the student 

groups were designed as cross-functional and across their identified knowledge

areas. Thereafter, the design of the work in the groups began, with a plan for the

knowledge management in parallel with the design of the project with the web

application. They identified which goals and visions they had, which norms and 

values they wanted, and they also decided to perform continuing evaluations of 

the processes to see that they worked according to their plan. 

The next step was to make a more complete analysis of the group’s knowledge 

assets. In this part of the work, they used the model of knowledge assets from 

Nonaka et al. (2000). During the course, the class has attended lectures, tutorials 

and laborations where they learned more about different techniques important

for the project.

4.2 An Interpretative Approach 

As the purpose of my study is to understand and interpret the reality of 

knowledge work across boundaries, it is fair to say that my research is based on 

the hermeneutic view (Ödman, 1979). This is also why I chose to use interactive 

and interpretative methods for my data collection and analysis. It is the

statements of the respondents which are the most important data in my

investigation. These data have been interpreted in a dialogue with my pre-

knowledge, experiences and established theories. 
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Orlikowski and Baroudi (1991) and Walsham (1995a; 1995b), discuss two 

different epistemological approaches, the interpretative and the positivistic. In 

the interpretative approach, the assumption is that there are no overall qualities 

that describe reality, because the observer decides what reality looks like and 

this means that there is no true reality. In the hermeneutic tradition, it is assumed

that humans act within a reality, which is individually and socially constructed 

(Ödman, 1979). The hermeneutic tradition presents ways for processing,

interpreting, and understanding the data by means of closeness and distance to 

the data. The principles for interpretation are aimed at letting the empirical data 

have a dialogue with existing theories, earlier experiences and the pre-

knowledge which the researcher has. Key concepts of the hermeneutic research 

tradition are interpretation and understanding. This implies that the language 

becomes very important.

The interpretative approach is based in a philosophical position, which is 

concerned with how the social world is interpreted, understood, experienced or 

produced. Interpretative research aims to produce understanding on the basis of 

rich, contextual and detailed data. Real world problem situations are, inevitably,

highly complex and multidimensional, and qualitative data can provide a rich

insight into the problem situations experienced by people (Mason, 1996). 

Therefore, it has been natural to choose an interpretative approach in my

research.

4.3 Collection of Background Data 

As an introduction to my study, I searched for and read documents describing 

the different Arenas and the Creative University. Therefore, I gained a pre-

knowledge of the idea with Arenas. This knowledge functioned as a base for my

study. Moreover, in order to increase my pre-knowledge of the knowledge work 
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at LTU, I took part in the design of a survey carried out with the help of a

questionnaire study (Edzén et al., 2004). A questionnaire was sent to all 

employees at the university. The questionnaire focused on three areas; all 

concerning the creative university and reflecting the different research focuses

of the three doctoral students who designed the questionnaire.

The results from the questionnaire increased my pre-knowledge about the

working situation and on how work across boundaries was handled at the 

university as a whole. However, as this was a way for me to gain pre-

knowledge, the results from the questionnaire and the documents have not been 

subject to any further analysis in this thesis. A second reason for this choice is 

that my focus is on understanding the respondents and their experiences of the 

creation of a shared context for knowledge work, something which neither the 

documents nor the questionnaire could give. Since my focus is on the 

understanding of how the members of boundary-crossing groups and their 

building of a shared context, I decided that the main part of my study should 

consist of interviews with members of the new Arenas.

4.4 Interview Study 

As my purpose is to increase the knowledge about knowledge work across 

boundaries, I decided that an interview study could give me a rich picture 

(Checkland, 1981), from which to learn. The aim of interview studies is to gain 

a better understanding of a subject, rather than to generalise (Wiedersheim-Paul

and Eriksson, 1993). The choice to carry out an interview study is also relevant

when you want to develop theories, or to make illustrative examples of the issue

under study (Lundahl and Skärvad, 1992). I chose to interview three groups in

order to be able to make comparisons. In the next section, I describe the strategy 

chosen for interviews.
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4.4.1 Strategy for Interviews

Depending on what aim you have with your interviews, there are different

approaches to choose (Patel and Davidson, 1994). Two important aspects need 

to be considered during the planning phase, i.e., to what extent the interviews 

should be standardised and structured. In my study, I chose to have a low degree 

of structure, while the degree of standardisation was somewhat higher. This 

means that I prepared a number of questions that I wanted to get answers to. 

However, I tried to be open to the respondent, to adapt to what was said, and to 

let the respondent talk freely around the themes in the interview. The 

preparations included the process of choosing themes and questions, as well as 

methods for analysis. 

An interview guide was prepared, with a number of themes, and for each theme,

a number of questions, on a more detailed level, was posed.  The chosen themes

were related to the goal areas within The Creative University18. The first theme 

in the interview guide focuses on meeting places, the second on culture, and the 

third focuses on integrated knowledge creation. Within each theme, the 

questions focus on both what is general and on what is specific for the 

respondent. This means that, for example, questions related to the respondent’s 

individual experiences of meetings within the group, as well as the view on

meetings held collectively among active people in the Arenas, were asked. In 

relation to these themes, questions focusing on hindrances and facilitators of 

interaction and communication within the group were also asked. The idea was 

that answers to these questions could give a rich picture of how the creation of a 

shared context for knowledge work across boundaries is supported. From the 

discussions around these themes, I was able to build an understanding for how

18 These themes are also important areas in the literature of knowledge management and 
related to knowledge creation. 
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the processes of knowledge sharing, creation and use were managed, and also 

which role ICT has had in these processes.

4.4.2 Strategy for Identifying and Choosing Respondents 

When it comes to the strategy for identifying and choosing respondents, there 

were a number of approaches to choose among. One example was to make a 

comprehensive selection and to interview all individuals in the relevant 

population; while another was to choose extreme anti-poles to investigate in 

order to be able to compare with the typical respondent. I could also prepare an 

ideal profile of the person I wanted to interview and then search for someone

who matched this profile. It was also possible to make a selection of relevant 

groups or individuals and to study them at recurrent times to make a comparison

over time (Merriam, 1994).

Since it is the building of a shared context for knowledge work that is in focus, I 

wanted to study newly formed groups. Moreover, it had to be groups working 

across boundaries, since that is also my focus. Both of these characteristics 

could be found at LTU within the Arenas. I made a strategic choice from those 

who were active in three Arenas and interviewed them. I chose to interview 

employees coming from different disciplines, roles and campuses in order to get

as many perspectives as possible. To be able to identify and contact relevant 

respondents I began by contacting one of the coordinators or one of the 

educational guides connected to the Arenas. I expected them to be able to help 

me identify relevant people active in the Arena work. Then a snow-ball method

(Thomsson, 2002), was used to identify the rest of the respondents. The rich 

picture (Checkland, 1981; Checkland and Scholes, 1990), which was created 

from the interview data, helped me to understand the boundary-crossing work.
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4.5 Data Collection in Student Project 

In the second context for my data collection, and as part of the examination in

the course, the students were asked to write and reflect on their experiences in 

relation to knowledge sharing, creation and use and on the usefulness of the 

concept of Ba, after finishing the project. It is these reflections which comprise

the empirical data used in Paper 3 (Holst, 2003), in this thesis. After the 

examination, I asked the students if I could use their reflections to give examples

of the design processes of knowledge work across boundaries. They were also 

informed that they would remain anonymous. All, except four of them, allowed 

me to use the material. Before paper 3 was submitted to the conference, they

were offered to read and comment on the paper. However, none of the students 

chose to use this possibility.

4.6 Analysing the Collected Data

The central approach for analysing the data is systems thinking. Systems

thinking is focused on understanding the world in terms of wholes, relations,

functions and context. It emphasises how everything is connected and moves

jointly. Lundahl & Öqvist (2002), argue that systems theory is interested in how

reality reveals itself, and not how it really is. I see this statement as a way of 

saying that reality is socially constructed and individually interpreted. Lundahl 

& Öqvist relate this to the law of parsimony, according to which, things simply

fall into place in a way that gives a comfortable and pleasant feeling. 

4.6.1 Systems Thinking

Systems thinking parts from the traditional view that the way to handle

complexity is to break it up into component parts and handle them separately; an 

idea, which is deeply embodied in western education and science. The systems 

paradigm is concerned with wholes and their properties. This implies a concern
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with wholes and their hierarchical arrangement, rather than with the whole 

(Checkland, 1981). The systems concept is an idea of a whole entity, which can

maintain its identity under a range of conditions. This idea offers a way of 

interpreting and viewing the world as a hierarchy of interrelated and 

interconnected wholes.

Systems thinking grew as a response to the problem of handling complexity,

aiming to understand wholes and not only parts. Today, we live in a world of 

organised complexity, which is defined by the number of elements in the 

system, their attributes, interactions among elements and the degree of 

organisation inherent in the system. This complexity makes it important to 

approach problem solving with a broad look at systems, i.e., from a systems

viewpoint, a holistic viewpoint. The systems approach contrasts with the 

analytical method; however, it does not replace the analytical approach but 

supplements it instead (Schoderbek, Schoderbek, and Kefalas, 1990). The 

systems approach helps us to explore increasing complexities in various 

modern-day projects.

4.6.2 Three Schools of Systems Thinking

Today, we find different schools within the systems approach. The three main

schools are hard, soft and critical systems thinking. The crucial difference 

between hard and soft systems thinking is between an approach, which assumes

the world to contain systems that can be designed or redesigned and an approach 

which assumes the process of inquiry to be systemic. According to Dahlbom & 

Mathiasen (1993), the goal in hard systems thinking is to find the true

representation of the world through functional analysis of the system which 

provides a specification with quality measures for design. The soft approach,

assumes on the other hand, that the process of inquiry can be organised as a 

system of learning (Checkland, 1981, 1995). Another way to differentiate is 
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through the different views on problems; the idea in hard systems thinking is to 

solve the problem, while the soft approach helps you to identify the problems.

Since the focus is different in hard and soft systems approaches respectively, 

they don’t exclude each other; instead, they can be seen as complements used 

for different problem situations. This is also an argument in Critical systems

thinking, which emerged from critique of earlier systems approaches. Here, we

find five commitments, namely: critical awareness, social awareness, human

emancipation, complementary use of systems methodologies in practice and at 

the theoretical level, according to Jackson (1991). 

4.6.3 Strategy for Analysis

It is argued that the ontology of SSM19 is that reality is not given, immutable 

‘out there’, but is socially constructed. It is a product of human mind

(Hirschheim and Klein, 1989; Mirijamdotter, 1998). Further, the epistemology

of SSM is that of anti-positivism reflecting the beliefs that the search for causal, 

empirical explanations for social phenomena is misguided and should be

replaced with sense-making. As I have an interpretative approach, these

arguments support my choice of approach, a systemic inquiry. Moreover, the

soft systems approach was developed as an approach for “messy problems”

(Checkland, 2000). It is, thus, an approach well suited for the complex problem

area of this thesis. Consequently, I have strived to make sense of how 

knowledge work across boundaries is managed, in new groups with a soft 

systems approach.

The soft systems approach is closely related to the hermeneutic approach. In the

hermeneutic tradition, the researcher approaches the object under study

19 Soft Systems Methodology 
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subjectively. Pre-knowledge, thoughts and feelings are seen as an asset in the 

interpretation and understanding. The researcher puts the whole in relation to the 

parts and goes back and forth between parts and the whole, in order to get as 

rich an understanding as possible of what is studied. When a text is studied (e.g.,

a transcript of an interview), it is first read through altogether to get an 

understanding of the whole. Thereafter, different parts can be read to get a closer 

understanding of them. This is called the hermeneutic spiral (Ödman, 1979). 

This is how I have handled my data, in the report based in the interviews (Holst, 

2004), and in the thesis as a whole. In this way, I have obtained a picture of the

whole, as well as of the parts.

More specifically, my data has been analysed with the help of two systemic

sense-making models.  The POM-model (Checkland and Holwell, 1998), was 

used in Holst and Mirijamdotter (2004b), with the purpose of gaining an 

understanding of how new multidisciplinary groups interact to create a shared 

context for knowledge work. The specific focus was on the organisational 

requirements for multidisciplinary teams, which must create a shared vision for 

purposeful action. The Ba-model (Nonaka and Konno, 1998), was used in Holst 

and Mirijamdotter (2004a), to probe the formation processes for creating a 

shared context in multidisciplinary work groups. Moreover, it explored the value

of the concept of Ba as a sense making tool and, at the same time, indicated the 

potential of using Ba as an organisational design model. Finally, the Ba-model

was implemented in a student project and the results from  this are described in

Holst (2003). In that paper, the potential benefits of the Ba-model - as a tool for 

designing knowledge work across boundaries - was explored.
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4.7 Reflecting on My Strategies 

The two concepts for measuring trustworthiness of research that most often are

used are validity and reliability, i.e., what is measured and how reliable is the 

measurement tool. These concepts belong to the history of research, which most

often uses quantitative methods for collection and analysis of data. Patel and 

Tebelius (1987), recommend four other concepts to elucidate the scientific 

problems that are concerned. These concepts can be applied to both quantitative 

and qualitative research. The concepts are relevancy, conformity,

trustworthiness and accuracy20. I have used these four concepts to reflect on my

research process, since they elucidate important questions in my research in a 

better way than the concepts of validity and reliability do. In the following 

sections, I give some reflections on these areas in relation to my research.

4.7.1 Relevancy 

Relevancy is related to choice of data collection method and sample selection. 

Patel & Tebelius (1987), argue that the choice of respondents and methods for 

information retrieval should be made systematically and according to pre-

decided criteria in qualitative research. This is because one aims for diversified 

information of the phenomenon (a rich picture). I made a strategic choice from 

people active in three Arenas, i.e., I have chosen to interview people with 

different roles in their work, people representing different disciplines and 

coming from different campuses, in order to get a rich picture from many 

perspectives, indicating a higher level of relevancy. Additionally, I explored the 

process of designing in groups that are aware of principles and strategies for 

knowledge sharing, creation and use, according to SECI and Ba. In the student

projects, I have used all the students’ reflections and have, thus, not made any 

strategic choices. 

20 (Own translation) In Swedish, the concepts are: tillämplighet, överensstämmelse, pålitlighet 
och noggrannhet. 
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4.7.2 Conformity 

When it comes to the level of reasonableness of the analysis of the collected 

data, in qualitative research, it is considered to be higher if the researcher can

show that the interpretations are applicable to different situations and that the 

interpretations are based on a rich material. In my case, the conformity has been 

achieved through different cases, and also through a rich material in the main 

study and four student groups in the second study. The method of analysis is 

also to go back and forth between the whole and the parts of the material, which 

helps the level of conformity to be higher.

4.7.3 Trustworthiness 

One important issue to discuss is the fact that I am doing research on the same 

organisation (LTU), where I am accepted as a PhD student and also acting as a 

teacher. This can result in various difficulties. To be able to keep a distance and

not be biased are problems mentioned in the literature (Repstad, 1999). This is, 

however, not an argument for not doing research in a familiar environment, but, 

is definitely something to keep in mind during the research process. This is 

because I am not the only one who might be affected, but my respondents might 

also be biased by the fact that we are employed by the same university. It can 

also be a motivation to do research on an area, which is known, if my results can 

affect the working environment in a positive way. My pre-knowledge of the 

environment may also be helpful in my study. In the end there are, of course, 

two sides to all these questions.

The trustworthiness of my research is affected by the willingness of my 

respondents to provide trustworthy information. During the interviews, I have 

felt that all respondents have been honest and open in their answers. They have
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been willing to give examples and to talk about their experiences. There were no 

questions that they didn’t want to answer. Therefore, I feel that I have a rich 

material, reflecting the experiences from the ten respondents. Also the

reflections from the students have been very open and straightforward. I have 

not found any reason to doubt their reflections.

Questions regarding anonymity and confidentiality are important to handle, and 

I have informed the respondents that all material will be confidential and that I 

am the only person who will have access to the data. The material is presented in 

a condensed way, where no names or persons are pointed out21. Only one of the

respondents had questions about this. My plan for how to handle this was 

satisfactory for the respondent. In the student project, the students could choose 

to say no if they didn’t want me to use their reflections in my paper and four of 

the students chose to say no.

Ideally, to get a rich picture, one should be able to record the interviews and 

transcribe them afterwards. Then, one would not be distracted from the 

conversation by having to take notes. This strategy has been used in nine of the 

interviews22. My strategy was to create a comfortable situation where I would 

also be sure to catch all that was said during these meetings. This also made it 

possible for me to focus on the respondent and listen more actively to the 

answers and this way follow up with related questions.  Each interview lasted

between 40 minutes and 2 ½ hours. These interviews have been taped and 

transcribed, and the transcripts have been used for compilation and analysis. 

21 Hypothetically, it is possible that people within the organisation can identify colleagues, but 
in a larger perspective, I do not expect that it will be possible to identify any of the 
respondents
22 To be able to identify relevant respondents, I had a meeting with a contact person for one of 
the Arenas. I did not bring a tape recorder to this meeting, but I brought the interview 
questions and the conversation turned out to be much like an interview. Immediately
following after this meeting, I made notes from memory and used these in my analysis since 
they were very revealing. 
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Unfortunately, I had technical problems in two of the interviews and I wrote 

down notes from memory afterwards. All respondents were given a chance to 

read and comment on the report summarising the interviews (Holst, 2004)23.

Also the students have received a copy of Paper 3, but no one has commented on 

its contents.

4.7.4 Accuracy 

The question of accuracy is related to honesty and awareness in my research. 

This is especially important in the analysis and presentation of data. The process 

of analysis and interpretations should be thoroughly presented. This is also one 

of the reasons for asking the respondents to read and comment on the interview 

report. Hence, the chapter on research strategy is fairly long and detailed. 

Moreover, I also gave the respondents the possibility to read what I had written 

and a chance to comment and to verify my interpretations as a way to confirm

my honesty and awareness. 

4.8 Summary of Chapter 

In this chapter, I have given a description of the strategies chosen for data 

collection and data analysis in my research. The chapter began with a 

presentation of the site for the case study. Three Arenas and four student groups 

are part of the Creative University and constitute the context for my studies. 

Then followed a description of my interpretative research approach, which is 

based in a philosophical position, which is concerned with how the social world 

is interpreted, understood, experienced or produced. This approach was chosen 

since my research aims to produce understanding on the basis of rich, contextual 

and detailed data. Following this, the strategies for data collection were 

23 The comments from the respondents and my actions in relation to this can be found in the 
report (Holst, 2004). 
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described in more detail and strategies for interviews and choice of respondents 

were presented. Thereafter, systems thinking was described as a relevant method 

for analysing the collected data. Finally, I reflected on the chosen strategies in

relation to four concepts, related to the scientific problems that are concerned

with data collection and analysis. The concepts are relevancy, conformity,

trustworthiness and accuracy, and can be applied to both quantitative and

qualitative research.
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5. Summary of the Articles 

The three articles are listed and briefly summarised below. They are summarised

in the same order that they follow after the cover paper. 

5.1 Paper 1 

Holst, M. and Mirijamdotter, A. (2004). “Logically Created Organisations for 

Multidisciplinary Settings: Understanding their Systemic Structure”. Paper 

presented at ICSTM 2004, May 19-21, at the University of Pennsylvania, USA. 

The purpose of this paper is to gain an understanding of how new 

multidisciplinary groups interact to create a shared context for knowledge work. 

The reasons for creating multidisciplinary groups can be found in the 

environment of organisations today, where they exist in an increasingly 

networked and globalized world. The current situation challenges organisations
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to become more flexible and changeable in order to remain viable. Therefore, 

many organisations choose a strategy for organisational change in which 

innovative thinking and learning are supported through new ways of 

communicating, cooperating and interacting. As cross-functional and 

multidisciplinary groups and distributed knowledge become increasingly 

important to organisational life, effective information exchange becomes a

prerequisite for a group’s success.

In order to study and understand the phenomenon of multidisciplinary

knowledge work, three such groups were interviewed and the data was analysed 

through a model, in which effective information exchange and the processes of 

creating shared meanings are paramount. The POM-model (processes of 

organisational meanings) emphasises interactive social networking processes 

with the aim of crating a shared vision of the organisation. The model builds on 

the view of an organisation as a series of connected processes, in which 

individuals and groups create meaning, through discourse, for the purpose of 

taking coordinated actions. Furthermore, the information systems in support of 

both the interaction and subsequent activities are emphasised.

The main lessons learned in the paper is that in multidisciplinary work, when

people from different disciplines work in partnership in logical, not physical 

organisations, it becomes vitally important that the organisational processes that 

usually remain tacit, are made intentionally explicit instead.

We found that it is vitally important to create a shared vision of the group’s 

purpose and existence. The attribution of meanings to concepts in dialogue 

enabled and facilitated the creation of a shared vision and purpose for the

multidisciplinary group. Moreover, the usage of metaphors fuelled these 

processes, leading to knowledge integration which is very important for the 

- 60 - 



creation of a shared context. Our study indicates that having a balance between 

physical, mental and virtual contexts for the dialogue is important for the

successful creation of a shared vision for purposeful action. Especially in one of 

the groups, a balanced use of all three types of contexts facilitated the work 

across both lingual and geographical boundaries. This also made it possible for 

them to share tacit knowledge. We also learned that focusing on structure has 

been a less successful approach in this endeavour.

The use of the POM-model for making sense of the working processes of these 

groups also helped us to see that knowledge creation is not only dependent on 

the conversion processes of tacit and explicit knowledge. The POM-model

helped us to see how the discourse, information exchange and accommodations 

and intentions lead to knowledge creation and how the balanced use of IT/ICT 

can support theses processes. However, we found that the POM-model does not

explicitly indicate the conversation spaces (mental, virtual and physical), 

important for the crucial continual creation of knowledge which support the 

making of meaning and searching for accommodation.

5.2 Paper 2 

Holst, M. and Mirijamdotter, A. (2004). “The Creation of a Shared Context in a 

Multidisciplinary Setting”. Paper presented at the International Conference on

Knowledge, Culture and Change, 3-6 August 2004, at the University of 

Greenwich, United Kingdom.

This paper probes the formation processes for creating a shared context in 

multidisciplinary work groups. The paper contributes to the understanding of 

organisational processes for facilitating new ways of organising work. 

Moreover, it explores the value of the concept of Ba as a sense making tool and, 
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at the same time, indicates the potential of using Ba as an organisational design 

model. The paper draws on an interview study and examines how new 

multidisciplinary groups interact to create a shared context for knowledge work. 

The study was made at Luleå University of Technology, Sweden, where a new

strategy intended to transform the university into a meeting place for integrated

knowledge creation is being implemented. To learn from the experiences of the 

groups’ processes and from the status of current work, interviews in a semi-

structured mode, with selected employees working in three multidisciplinary

groups, were carried out. The concept of Ba was applied to interpretation of 

results from the interviews.

Through the analysis, we found that the creation of a shared metaphor for the

Arena turned out to be an important facilitator for effective information

exchange and a way to guide the design process. Hence, the metaphor worked as 

a boundary for both content and structure of the Arena. We also found that a 

balanced use of all three modes: physical, mental and virtual meeting places 

facilitated the knowledge-creation process.

Moreover, we found that the size and mixture of the working group have 

affected the outcome of discussions. A large group with many different

disciplines appears to convey too much variety and too little redundancy, 

leading to an inability to explicate tacit knowledge for group sharing and 

collective internalisation.

In relation to the value of Ba, our analysis demonstrates that application of the

concept of Ba can provide useful insights into the necessary conditions for 

knowledge creation, including when a virtual or physical mode of interaction is 

useful and when it is not. Furthermore, we found that the concept of Ba gives an 

understanding of the process itself, what energises and gives quality to the 
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process. Finally, we found that Ba gives an important contribution to the design 

efforts for social systems, including ICT-supported ways of working. A reason 

for this is that Ba explains many different aspects of the complex organisational 

situations typical for multidisciplinary work.

5.3 Paper 3 

Holst, M. (2003). “Knowledge Management and the Concept of Ba – Designing

places for interaction across traditional organisational boundaries”. Paper

presented at IRIS 26, 9-12/8-2003, at Haikko, Finland.

In this paper, I explore the potential benefits of the Ba-model as a tool for 

designing knowledge work across boundaries. Ba is a metaphor for the context 

of knowledge creation, and helps us to consider physical, virtual and mental

places for the creation of knowledge. The necessity of this comes from the fact

that, today, we often work in geographically distributed groups or in new 

groups, cooperating across traditional organisational boundaries.

The paper begins with a literature review, in which papers focusing on systems

design for knowledge work across boundaries are searched for and looked into, 

in the Scandinavian and European information systems journals. It is found that 

these issues are not focused on. Thereafter, I relate the concept of Ba to systems

design and a systems model, which takes both social and technical aspects into 

account. From this, the benefits of Ba are discussed and examples from four 

student groups show how the concept can be used in the design of knowledge 

work across boundaries. Ba was used to guide the intentional design and choices 

of places for knowledge sharing and creation in projects where a web

application was designed and developed by the groups.
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The paper gives a contribution to the understanding of work across traditional 

organisational boundaries, especially in relation to the different contexts used in 

the processes of knowledge creation and knowledge sharing. The examples from 

the student groups indicate the importance of intentional and active creation of 

shared goals and visions for successful knowledge work across boundaries. This 

facilitates the creation of a shared context for knowledge creation within the 

group. Moreover, I found that interplay between mental, physical and virtual 

contexts also helped the groups to share and create knowledge successfully.

Furthermore, lessons learned in the paper point to the benefits of using Ba when

designing the processes of knowledge work in groups working across 

boundaries. The paper shows that Ba is a complex and multifaceted concept, 

indicating that Ba is useful when designing knowledge work across boundaries, 

a highly complex and multifaceted activity. The examples from the four student 

groups show that the use of Ba helped their conscious choices and designs of 

places for dialogue, leading to becoming more effective in knowledge sharing 

and creation.
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6. Lessons Learned

The purpose of this thesis is to explore the management of processes in 

knowledge sharing, creation and use in groups working across boundaries. 

These processes lead to the creation of a shared knowledge context. Related to 

this is the need to find out what role ICT has in these processes. In the

following, I will, therefore discuss my findings in relation to the lessons I have 

learned during my research process. I have defined eight lessons and will 

organise them according to processes for managing knowledge work across 

boundaries (Lessons No. 1 to 4), enabling and/or supporting the knowledge 

processes with ICT (Lessons No. 5 to 6), and findings about the analytical 

models, POM (Lesson No.7) and Ba (Lesson No. 8). 
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6.1 Lesson No. 1 

In multidisciplinary work, when people from different disciplines work in 

partnership in logical, not physical organisations, it is vitally important that the

organisational processes that usually remain tacit, instead, are made

intentionally explicit.

In the interview study, as well as in the student projects, comments illustrate the 

importance of creating an explicit understanding of each other’s perspectives

when working in new boundary-crossing groups, aiming for new knowledge 

(Holst, 2003; Holst and Mirijamdotter, 2004a, 2004b). As mentioned, these 

processes took place in groups of people who brought their own beliefs, theories

and methods into a multidisciplinary setting. Hence, it was important to have a 

dialogue, through which tacit assumptions could be made explicit. In relation to 

this, Checkland and Holwell (1998), suggest the POM-model, a sense-making-

model which focuses on the dialogue in which organisational processes of 

meaning-creation take place. They argue that a focus on organisational

discourse, in which perceptions of the organisation, its situation, and its 

appropriate activity are constantly discussed and recreated, is necessary for 

making sense of the processes of information exchange and negotiation in an

organisational setting.

In the majority of the groups, metaphors and boundary objects were successfully

used for the purpose of making tacit knowledge explicit, and as a way to bridge

the gaps between differentiated perspectives. Moreover, the use of naïve 

questions, in relation to the metaphors and boundary objects, enabled the

processes of making tacit knowledge explicit in some of the groups. The 

importance of this intentional strategy is underscored by Nonaka et al. (1998; 

2000; 2003), who recommend usage of metaphors as a way to make tacit 

knowledge explicit.
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In conclusion, it was of utmost importance to bridge the many perspectives 

through dialogue, as a way to make tacit knowledge explicit. Moreover, this 

fuelled and furthered the working processes. 

6.2 Lesson No. 2 

In multidisciplinary work, when people from different disciplines work together 

to bridge their many different perspectives, it is essential that a shared vision is 

created within the group.

I have found that through the creation of a shared vision, group-members obtain

insights into other members’ perspectives, at the same time that it gives the work 

direction and meaning (Holst, 2003; Holst and Mirijamdotter, 2004a, 2004b).

Hence, the dialogue and negotiation of vision fulfil several purposes. The 

attribution of meanings to concepts in dialogue enabled and facilitated the 

creation of a shared vision and purpose in a majority of the groups. These 

negotiation processes are depicted in the POM-model, Elements 3-4-5, and 

related to the creation of an accommodated view of which purposeful actions the

organisation needs to take (Checkland and Holwell, 1998).

The results from my studies point to the importance of creating a shared vision 

within the group. However, this is accomplished through means that contrast to 

what Nonaka et al. (2000), argue. That is, even though the importance of a 

vision is emphasised, Nonaka et al. argue that it is the role of top management to

articulate the vision – i.e., this is not something that the group should

accomplish by itself. As an inconsistency, to this, Nonaka et al. do, however, 

recommend autonomous groups, like that of the studied groups, for the purpose 

of energising the creation of Ba. Therefore, as my study results reveal, an 
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important element of shared vision and purpose is the group activity which

facilitates the creation of a shared knowledge context. In relation to this, Nonaka 

and Konno (1998), suggest that shared ideas can be thought of as a mental Ba,

i.e., a shared knowledge context. 

Hence, intentional and active creation of shared goals and visions for successful 

knowledge work across boundaries is important for the creation of a shared 

knowledge context.

6.3 Lesson No. 3 

In knowledge work across boundaries, the creation of new boundaries is 

important for the successful creation of a shared context. In the two studies, i.e., 

the Arena-study and the student projects, metaphors and boundary objects 

proved to be useful and have facilitated and enabled the creation of boundaries.

The enabling and facilitating power of metaphors is most obvious among group 

members who created and used a metaphor throughout their Arena design 

processes (Holst and Mirijamdotter, 2004a). In fact, here, the metaphor became 

a shared mental space, a mental Ba (Nonaka and Konno, 1998). Moreover, by 

means of negotiation of the meaning of the objects, the use of boundary objects 

has facilitated the possibilities to create new boundaries, in a majority of the 

groups. Interestingly, the writing of documents within the Arena-groups turned

out to be important boundary objects. Hence, the metaphors and boundary 

objects provided a context for knowledge work and have, thus, given boundaries 

for these processes. As a contrast, the group that focused on structure and 

creation of boundaries was not as successful in their processes of knowledge 

sharing, creation and use. Hence, they were not able to create a new shared 

- 68 - 



context for knowledge work across boundaries (Holst and Mirijamdotter,

2004a).

Therefore, processes to create a shared mental context have shown to be more

effective than defining structures in knowledge work across boundaries.

6.4 Lesson No. 4

In knowledge work across boundaries, knowledge integration is important in 

order to succeed with the creation of a shared context.

Huang and Newell define knowledge integration as “an ongoing collective 

process of constructing, articulating, and redefining shared beliefs through the

social interaction of organisational members” (2003. p. 167), a process which is 

depicted in the POM-model (Checkland and Holwell, 1998). I have found that 

the use of metaphors and boundary objects enabled the processes of giving 

meaning to the content and structure of the design work, at the same time that it

enabled the communication across boundaries, i.e., perspective taking (Boland 

and Tenkasi, 1995). These processes gave the concepts meaning, through which 

the new shared context emerged.

However, even though knowledge integration was important for successful 

creation of a shared context and, therefore, design work of the Arenas, 

knowledge work across boundaries was also very much affected by size and 

mixture. Hence, redundancy and requisite variety turned out to be two important 

issues in relation to knowledge integration, i.e., when the group became too 

large and mixed in one of the Arena-groups, knowledge integration became 

more difficult. Moreover, the level of trust turned out to be lesser in this group; 

hence, the foundation for knowledge creation was less stable (Holst and 
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Mirijamdotter, 2004a). These three aspects are identified as energisers for the 

creation of Ba (Nonaka et al., 2000; Nonaka and Toyama, 2003; von Krogh et 

al., 2000), and, hence, size and mixture affect the possibilities for knowledge 

integration and the creation of a shared knowledge context.

Obviously, size and mixture of boundary-crossing groups are important

considerations when aiming for knowledge integration and the creation of a 

shared context.

6.5 Lesson No. 5

It is in the dialogue in knowledge work that knowledge sharing, creation and use

take place; therefore, dialogue and place for dialogue are important to consider 

for the creation of a shared knowledge context. 

As it is mostly horizontal communication flows that are relevant in these groups 

traditional information systems are not relevant to discuss instead, it is different

types of ICT which can enable and facilitate the dialogue within the groups 

(Englehardt and Simmons, 2002; Newell et al., 2002). Still, my study shows that 

ICT hasn’t had an obvious place in the Arena-groups’ processes for dialogue 

(Holst and Mirijamdotter, 2004a, 2004b). ICT has mostly been used for 

coordination of the groups before meetings, and for dissemination of 

information before and after meetings. According to the respondents, this is 

based on their ignorance of available technological possibilities for dialogue

and, in some cases, bad experiences from earlier videoconferences. Moreover, 

the complexity of the problem area of the Arenas has made it important to meet 

face-to-face according to some of the respondents. In relation to this, 

McDermott (1999a), points to the importance of new groups building a 

relationship, before they can effectively collaborate electronically. He states that 
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this is usually done face-to-face. However, I have found that the shared 

production of documents was important for knowledge integration in all the 

Arenas and, in one of the Arenas, an e-mail-discussion turned out to be very 

important for the whole design process. This suggests the potential importance

of ICT-mediated communication as a group communication and information

sharing strategy.

The student groups describe other experiences, depending on their knowledge of 

the principles for knowledge sharing, creation and use. Many were able to make

informed, conscious design choices for dialogue, and for virtual, physical and 

mental places, leading to increased possibilities for knowledge integration 

(Holst, 2003). In the student groups, discourse, information exchange and 

accommodations and intentions (Checkland and Holwell, 1998), led to 

knowledge creation and a shared knowledge context, which enabled the 

collection and integration of knowledge in the boundary-crossing groups. For 

the student groups, the Ba-model (Nonaka and Konno, 1998), showed the 

possibilities of different knowledge contexts, depending on interaction mode and 

chosen media, while the Arena-groups chose meeting places intuitively or by 

routine.

Hence, the gains from knowledge work across boundaries are grounded in the

dialogue through which ideas and insights are shared across boundaries. From 

this, it follows that it is important to create and chose places for dialogue, since 

choice of place affects knowledge sharing, creation and use in knowledge work 

across boundaries, and an effective conscious strategy for the places for dialogue 

enables and facilitates the knowledge creation processes. 
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6.6 Lesson No. 6

In knowledge work across boundaries, when choosing a place for dialogue, it is 

important to support the creation of a shared knowledge context with a balanced 

interplay between mental, physical and virtual places for dialogue.

Only one of the Arena-groups used ICT for dialogue. Through their e-mail-

based dialogue, in parallel with face-to-face dialogue, they developed a 

metaphor which became the shared mental space for the group’s members

(Holst and Mirijamdotter, 2004a, 2004b). The interplay between different

contexts has also been a strategy chosen by the students, who made informed

choices, based on their knowledge of the theories about knowledge sharing,

creation and use (Holst, 2003). Mental, physical and virtual contexts are 

discussed by Nonaka et al (1998; 2000), as the three types of context in which 

knowledge is created. It is, however, only the physical and virtual Ba’s, and the 

relations between them, that are represented in the model through the spiral of 

knowledge conversions. Hence, the mental Ba is not placed in relation to the 

two other types and is not depicted in the model.

In my studies, I have found that the creation of a shared vision, - i.e., a shared 

mental context, through dialogue across boundaries, which takes place in 

interplay between physical and virtual places - produces shared knowledge 

creation and usage. In this way, a shared knowledge context emerges. My 

research results demonstrate the relationship between the three types of contexts 

for knowledge creation. Moreover, I have found that interplay between the 

contexts enables and facilitates the processes of knowledge sharing, creation and 

use across boundaries.
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Hence, the creation of a shared vision (mental space), in interplay between

virtual and physical places for dialogue, supports the creation of a shared 

knowledge context.

6.7 Lesson No. 7

The POM-model is a sense-making-model which facilities explication and 

understanding of the processes of knowledge work through its capture of the 

processes that take place in the interaction between the three elements people, 

organisations and ICT.

In the Arena-study, I found that the POM-model is useful for making sense of 

knowledge work across boundaries and, furthermore, that it is particularly 

relevant for understanding the horizontal communication flows of a 

multidisciplinary group (Holst and Mirijamdotter, 2004b).  This is based on the 

fact that it visually represents the process of making meaning by interactions 

among participants in elements 3-4-5. A second reason for its applicability for 

understanding interaction and communication processes in boundary crossing 

knowledge work is that the POM-model captures and represents the whole 

environment (Element 2), as it is experienced and interpreted by the individuals

and groups in the organisation, - i.e., people holding various points of view. 

Hence, it shows the dialoguing and negotiating processes necessary to achieve a 

shared vision of relevant activities (Element 6) among people. This leads to 

meaning-creation. Within an organisational setting, this model predicts the role 

of ICT (Element 7) in supporting these processes.

However, I found one drawback with the model when trying to make sense of 

knowledge work across boundaries. The POM-model does not represent the 

conversation spaces in which the dialogue takes place, even though it implicitly
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indicates the necessity for virtual places (Element 7) and mental places (Element

5).

When analysing the processes in the three Arenas, the POM-model made the 

processes for creation of a shared vision, across differentiated perspectives, 

visible through elements 3-4-5. I have, therefore, concluded that the POM-

model is relevant for understanding knowledge work across boundaries and that 

it also provides a rich value-added tool for pro-actively examining and shaping 

work environments for boundary-crossing knowledge work.

6.8 Lesson No. 8

The Ba-model is a metaphor for the knowledge-creation processes which is most

powerful in enabling the sensemaking, or design of knowledge work across 

boundaries, in relation to places for dialogue.

I have found that Ba is a complex concept. In Holst (2003), I show that Ba can 

be viewed from many different perspectives. For example, Ba can emerge in an 

individual and in a group, it can emerge as a process, through interaction among

individuals, or Ba can be viewed from a time and space aspect. Therefore, I find 

that Ba is a metaphor which embraces and includes all the complexity of 

knowledge work across boundaries. Hence, Ba provides an understanding of the 

knowledge process itself. Moreover, Ba gives insights on what energises and 

gives quality to knowledge-creation processes, and hence, what to consider 

when choosing a place for dialogue.

Furthermore, through the Arena-study, as well as the student projects, I have 

found that the Ba-model offers explanations for the processes of how tacit 

knowledge is made explicit, to be mediated to others and, in turn, become 
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internalised as new tacit knowledge and what relation these processes have to 

the different places for dialogue. Therefore, the Ba-model made possible the 

understanding of how the three Arenas had created a shared context, and how

this had been affected by their choices of places for dialogue (Holst and 

Mirijamdotter, 2004a). This understanding was enriched by the results and 

experiences from the student projects, which showed me the benefits of using

Ba in design of both work processes and environment for dialogue (Holst,

2003). Through the student projects, the multiple aspects of Ba were further 

revealed, as were their relevance for understanding and designing knowledge 

work across boundaries.

Consequently, Ba provides useful insights into the necessary condition for 

knowledge creation and the importance of choosing the right context for 

dialogue. The Ba-model is, therefore, relevant both for sense-making activities 

and also for designing knowledge work across boundaries.
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7. Conclusions

This chapter summarises the thesis and presents overall conclusions from my

research on the problem area of knowledge work across boundaries. I have 

studied the management of processes of information exchange which lead to

sharing, creation and use of knowledge, and, thus, a shared context. The purpose 

has been to explore the management of these processes and to learn which roles 

ICT is given by boundary-crossing groups. The importance of this is based on 

the limited understanding of how knowledge is integrated in knowledge work 

across boundaries, while, at the same time, this type of work is becoming more

common.

The learning is based on an interpretative interview study, involving three 

groups working in a multidisciplinary setting, complemented by the experiences

- 77 - 



of four student groups working across boundaries. My conclusions are based on 

eight lessons learned from the studies. 

7.1 Summary of Lessons Learned 

The lessons learned from the study are as follows.

1) It is of utmost importance to bridge the many perspectives, through 

dialogue, as a way to make tacit knowledge explicit. Moreover, this fuels 

and furthers the working processes. 

2) Intentional and active creation of shared goals and vision for successful

knowledge work across boundaries is important for the creation of a 

shared knowledge context.

3) Processes to create a shared mental context have shown more effective 

than defining structures in knowledge work across boundaries.

4) Size and mixture of boundary-crossing groups are important to consider 

when aiming for knowledge integration and the creation of a shared 

context.

5) The gains from knowledge work across boundaries are based on dialogue 

through which ideas and insights are shared across boundaries. 

Consequently, it is important to create and choose the place for dialogue, 

since choice of place affects knowledge sharing, creation and use in 

knowledge work across boundaries.  Thus, a conscious strategy regarding 

the places for dialogue enables and facilitates the knowledge-creation

processes.

6) The creation of a shared vision (mental context), in interplay between 

virtual and physical places for dialogue, supports the creation of a shared

knowledge context.
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7) The POM-model is relevant for understanding knowledge work across 

boundaries and it also provides a rich tool to pro-actively examine and 

shape work environments for boundary-crossing knowledge work. 

8) The Ba-model provides useful insight into the necessary conditions for

knowledge creation and the importance of choosing the right context for 

dialogue. The Ba-model is, therefore, relevant both for sense-making and 

for designing knowledge work across boundaries. 

7.2 Overall Conclusions 

To be able to better understand the problem area focused on, I asked the

following questions:

How are the processes of knowledge sharing, creation and use managed in

new boundary-crossing groups? 

What is the role of information and communication technology in 

supporting and enabling information exchange in these processes?

In answer to these questions, I draw on the eight lessons learned. These are 

interconnected and are, thus, relying on each other as a whole. Hence, my

overall conclusions are presented as a whole, drawn form the eight lessons. 

Different strategies have been used to handle the processes of knowledge 

creation, sharing and use. In my studies, I have found that a smaller group that

focuses on a boundary object came furthest in the creation of a shared context.

Further, information exchange processes have been the ultimate source for 

creating the shared context and have been most effectively managed through a 

balance of physical, virtual and mental contexts. Hence, interplay between 

different contexts has enabled the groups to create a shared context. ICT has
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been used to a lesser extent, probably because of the complex nature of the task 

at hand. In relation to this, the groups argue that the fact that they work across 

knowledge boundaries has made face-to-face meetings more important.

Therefore, I recommend that time and space should be given for the important

processes of creating a shared knowledge context when implementing boundary-

crossing working groups. This includes exploring different ICT systems to 

support dialogue. It is also important to make it possible to have a dialogue in 

interplay between different conversation spaces, in order to facilitate knowledge

sharing, creation and use across boundaries.

Finally, I have found that the two sense-making-models, used for analysis,

complement each other in their respective shortcomings. They offer a potential 

for designing boundary-crossing knowledge work and it’s enabling and 

supporting systems in a holistic way, taking into account both social and 

technical aspects. There is a lack of applications in the literature of the two 

models used in this thesis for analysis. Therefore, this thesis does contribute to 

the knowledge about both the models and their applicability.

In conclusion, this thesis contributes to the existing knowledge of groups 

working across boundaries, specifically the conditions contributing to

knowledge sharing, creation and use. Moreover, it makes more explicit the role 

ICT might play in these processes. Insights into the processes for creation of a 

shared context across boundaries can enable more intentionally created

conditions for knowledge sharing, creation and use, in groups working across 

boundaries, which constitute the foundation for contemporary knowledge work. 

Finally, this thesis contributes to the established knowledge about the POM-

model and the Ba-model.
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7.3 Further Research 

While I have learned a lot from my research process, I have also discovered new 

questions about knowledge work across boundaries. Some of these questions 

emerge out of my limited use of both POM and Ba-models to be able to

understand the design of knowledge work. I would like to apply both models to 

other design projects that intentionally enable knowledge work across 

boundaries. In this endeavour, ideas on how to use ICT more effectively in 

boundary-crossing knowledge work would be focused on. In other words, 

having deconstructed others’ cross-boundary work, I would like to co-construct

intentional cross-boundary communities-of-practice.

Additionally, I wish to further explore the complementary differences in the 

POM and Ba-models. This could also be made possible through design work in 

a boundary-crossing - knowledge work - setting. In such a design effort, the Ba-

model would provide knowledge about different knowledge contexts, as well as 

about enabling aspects for knowledge sharing, creation and use, while the POM-

model would provide knowledge about organisational meaning-creation-

processes and the role of ICT in this context.
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Logically Created Organizations for Multidisciplinary Settings: 
Understanding Their Systemic Structure1

Marita Holst2, Anita Mirijamdotter3

Abstract:  The paper presents and interprets interview data which examines how 
new multidisciplinary groups interact to create a shared context for knowledge 
work. Our inquiry recognizes that when people from different disciplines work in 
partnership in logical, not physical, organizations, questions arise about how they
organize their work: how they communicate and interact, and where, how they
meet physically, mentally and virtually, and for what purposes. These questions
led us to probe these issues through semi-structured interviews of participants in 
the Luleå University of Technology “Creative University” initiative. Then, we used 
a Soft Systems Methodology model for explicating processes of organizational
meanings (POM) to analyze interview data.

POM helps to make sense of how the organization performs and why. The model 
builds on the view of an organization as a series of connected processes in 
which individuals and groups create meaning, through discourse, for the purpose 
of taking coordinated actions. Information becomes knowledge within 
appreciative settings, reflective of interpretivistic and social constructivist
perspectives, which we represent in a visual POM rendering of selected 
organizational processes. Amongst the several design elements in physical and 
logically created organizations are information sharing and coordination, sense 
making, shared vision, teamwork, and conversation. Therefore, we believe our
findings contribute to understanding the rationale for organizational design of 
logical groups that work in partnership through networking activities. We offer
insights into a framework for designing processes that support the proactive 
shaping of organizational meanings and, at the same time, advance learning.

Introduction

Our organizations exist in an increasingly networked and globalized world in 
which we face a variety of changes such as increasingly advanced information 
and communication technologies (ICT), economic cut backs, environmental 
concerns, demographic variation, and cultural alteration. This challenges an 
organization’s ability to be flexible and changeable if it is to remain relevant and 
viable. The situation demands a strategy for organizational change processes
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that leads to innovative thinking and learning through new ways of 
communicating, cooperating, interacting, and building knowledge.

One successful strategy for encouraging innovative thinking is to constitute cross
functional or multidisciplinary groups that have members with differentiated 
knowledge. Increasingly, therefore, interactions occur across multiple, distributed 
communities of practice, oftentimes on a global scale. In these situations, 
knowledge has to be continuously negotiated through interactive processes. This
in turn is important for the process of creating shared meanings, thereby, leading 
to redundant knowledge. Hence, the level of redundant knowledge very much
affects the group’s success, i.e., a common stock of knowledge is needed to 
facilitate the exchange process (Nonaka, Konno et al., 2000).

As cross functional and multidisciplinary groups and distributed knowledge 
activities become more and more necessary to organizational work life, effective 
information exchange is increasingly a prerequisite to a group’s success.
Amongst the several components necessary for successful information sharing is 
negotiation of systems of meanings. In addition, critical tacit knowledge must be 
identified and ably communicated in order for a shared system of meaning to be 
understood and applied (Nonaka and Konno, 1998; Nonaka, Konno et al., 2000; 
Nonaka and Toyama, 2003). 

Finally, we need to be able to place these considerations in a wider context, that
is, into an organizational model in which effective information exchange and the 
processes of creating shared meanings are paramount. The POM model 
(Processes of Organizational Meaning) developed by Checkland and Holwell
(1998) provides a modeling tool for accomplishing this. This model emphasizes
interactive social networking processes with the aim of creating a shared
(accommodated) vision of the organization. Furthermore, the information 
systems in support of both the interaction and the subsequent activities that will 
be a result of the accommodation are emphasized. We have found only a few 
references to the POM model (Checkland and Holwell, 1998; Costello et al., 
2002; Holst and Nidhall, 2001) so we conclude that it is not being used to any 
large extent currently.

Our work intends to demonstrate the usefulness of this to-this-point-ignored tool.
So we will use the full model, its elements and their relations to obtain an 
appreciation of its value in understanding the forming processes of cross
functional groups. The findings emerge out of study at the Luleå University of 
Technology in the north of Sweden, where a new multidisciplinary approach for
integrated creation of knowledge is producing significant organizational change. 
In addition, the paper contributes to the growing body of literature that 
emphasizes the essential role of multidisciplinary understanding in contemporary 
society.

In the following, we expand on organizational aspects in current work situations.
This will take us to the POM model and its underlying principles of systems
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thinking. We then apply the model to an empirical study of multidisciplinary work
teams. Finally, we discuss our findings in relation to systems thinking, information 
exchange, knowledge enabling, and organizational processes, and end by giving 
our findings on how these relate to insights to cross functional team work and 
sustainable organizations.

Systems Thinking and Organizational Processes

Globalization and advances in information and communication technology are 
part of the driving forces for current demands on the organization’s ability to be 
flexible and changeable. The organization is forced to be flexible and in constant 
development in order to be viable in an increasingly faster pace of changes. The 
situation demands a strategy for organizational change processes which lead to 
new ideas, new ways of working, communicating, cooperating, and interacting as 
well as new ways to build knowledge. Advancements in ICT allow us to function 
in networking collaborating groups where the technology is to support the activity 
rather than its control. Instead of collecting information that measures the activity
according to various control mechanisms (according to, e.g., cybernetic theory) 
today’s challenge is to develop an increasingly frequent information exchange
characterized by striving to combine high pace, flexible activity, and effective 
cooperation (Dahlbom, 2000). In addition, such information exchange is a pre-
requisite to learning. Groups serve a significant function in learning efforts, in that 
diversity adds valuable perspectives (Englehardt and Simmons, 2002).

This new way of organizing requires networking capabilities, integrative 
processes, and dialogue, in order to accomplish shared vision and goal 
perception. The contemporary work place model is the team where each player 
has a role. The challenge is to run the activity like a team that plays a game, 
although the team members may be physically spread, even all over the world, 
and the game goes on for months (years). Therefore, it is becoming more and 
more commonplace to use cross functional groups in many modern 
organizations. They are often used where the focus is on creativity and 
innovation and when new strategic change initiatives need to be managed.
These groups have members with differentiated knowledge and the task can only
be solved through knowledge integration. Thus, many innovative processes are 
becoming increasingly interactive across multiple communities of practice, 
sometimes on a global scale. However, the greater the scope of integration, the 
lower the level of integration efficiency that can be expected (Huang and Newell,
2003).

As cross functional groups, and therefore increasingly distributed knowledge, 
become more and more customary, effective information exchange, as a pre-
requisite to the group’s success, is ever more important. Thus, we need 
appropriate strategies that support interactive information and communication 
needs in horizontal flows. This is distinct from the traditional vertical information 
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flows which usually function as a control mechanism and reinforce both hierarchy 
and employment relation. In contrast, the horizontal information linkage 
coordinates tasks across functions and disciplines imposed by the traditional 
organizational boundaries (Haag et al., 2000; Morabito et al., 1999).

Moreover, in cross functional groups the members bring their different systems of 
meanings and they must create a new system which they share to be able to fully
appreciate one another’s knowledge. In addition, tacit knowledge is difficult to 
communicate without a shared system of meanings in which it can be understood
and applied (Nonaka, 1994; Nonaka and Konno, 1998; Nonaka, Konno et al., 
2000; Nonaka and Toyama, 2003).

We now need to consider these issues from the point of the question: how do we 
intentionally initiate and sustain information?, a view which incorporates effective 
information exchange and creation of shared meanings. We do this through the 
POM model developed by Checkland and Holwell (1998). The model builds on 
the well-known Soft Systems Methodology (Checkland, 2000; Checkland, 1981; 
Checkland and Scholes, 1990) reported on in numerous studies and thesis work
(e.g. Bergvall-Kåreborn, 2002; Mirijamdotter, 1998). The methodology building on 
its four phases – finding out, modeling, comparing, and taking action – puts 
forward systemic thinking, part – whole properties, information and 
communication processes, sense making, and processes of creating shared 
meanings in an, ideally, never ending learning process. The model is developed 
for information systems design; here we will use it for understanding
organizational processes in knowledge work. 

The essence of the POM model is the capture of the processes which occur in 
the interaction between three elements including agents (A), i.e., the people who 
interact to create the wholly or partially shared meanings which make sense of
their world to individuals or various groupings of individuals. These interactions
take place via various forms of organizations (O) and may be represented by 
typical structures found within organizations such as division or project teams, 
but may also include organizational patterns of tasks, communications and 
reporting. In fact, this element represents in general any structured pattern of 
interaction which involves the agents (A). Thirdly, the processes of the POM
model entail (T) technology by means of which informational support may be 
provided. This can be represented by telephones, hand written notes, computers 
and ICT. These three elements make possible the processes considered in the 
POM model. This means that in any workplace environment these aspects will all 
be involved and affect each other. This signifies therefore that the leader is
responsible for also managing these communication interactions (Mirijamdotter 
and Somerville, 2004).

The POM model (see figure 1) consisting of seven elements was developed in an 
inquiry of organizational theories for information systems trying to make sense of 
the information systems field.  It was found that text books on organizational 
theory still relied on mechanistic and rational goal seeking models (Checkland,
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1994a; Checkland, 1994b). As an enrichment of these models Checkland put
forward Vickers’ concept of the appreciative system (Checkland and Casar,
1986) and his own method of Soft Systems Methodology as being highly relevant
to the problems of the 21st century. Both address the relationship-maintaining
aspects of organizations as well as visualize them as ongoing processes of 
creating meaning in organizational discourse. In this dialogue we try to affect one 
another’s appreciative settings through processes in elements 3-4-5. Based on 
the dialogue and negotiation processes purposeful actions (element 6), based on 
accommodated views, can be formed.

Figure 1. The “processes for organizational meanings” POM model. (After Checkland and Holwell
(1998, p. 106)

The debate, leading to attributions of meaning and sense making, yield 
information and knowledge (element 4). In this part of the process, selected data 
which is either created or attended to is termed “capta” by Checkland and 
Holwell, p. 88ff (1998). The selected data, i.e. capta, when related to other 
matters, a context, envisions a part of a larger whole which the authors illustrate 
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by “meaning attribution” (p. 90) or information. Larger structures of related 
information the authors term knowledge (p. 90).

The created meanings (of element 4) help define the need for element 7, i.e. 
information systems. The whole process of elements 3-4-5 embodies politics as 
well as decision making in which persuasion and/or coercion are attempted. 
Organizations have to enable assemblies of related meanings, intentions and 
accommodations between conflicting interests (element 5) to emerge, according 
to Checkland and Holwell. 

The processes of element 5 help to define the need for information systems 
support (element 7). Moreover, they make possible purposeful action to be taken 
(element 6). Checkland and Holwell (1998) say that this is best expressed as 
managing of relationships. It is intentional action, the “how” and “what” we do in 
organizations, and the process can be interpreted in multiple ways depending on 
weltanchaungen (W). Accordingly in element 6, we realize our intentions and 
they must be defined before supporting IT can be designed. Therefore, element 
7, finally, is the formally organized information systems, based on IT and 
telecommunications, that support organizational members. The systems are 
chosen, operated, maintained and modified by professional knowledge. Besides
supporting the purposeful actions, element 7 informs and enriches element 4, 
and it enables and supports element 5 and helps to create the perceived world 
(element 2). 

The POM model translates very nicely into well known theory of enabling 
knowledge creation. Nonaka, von Krogh & Ichijo (2000) suggest five enablers for 
organizational knowledge creation. These are (1) instill a knowledge vision, (2) 
manage conversations, (3) mobilize knowledge activists, (4) create the right 
context and (5) globalize the local knowledge. In the 3-4-5 elements of the POM 
model, Nonaka’s et al enablers 1, 2 and 5 are clearly represented. As much as
the knowledge creation is dependent on the knowledge enablers, the forming of
small groups or microcommunities of knowledge, as Nonaka et al (2000) name 
them, is important. At the stage when the group begins their work, all knowledge 
is individual but as the process evolves organizational knowledge creation
occurs. For new tacit knowledge to emerge, Nonaka advises, the groups should 
not be larger than five to seven people.

We now apply the model and guiding principles to the empirical study of 
multidisciplinary work teams. We then present our findings in relation to team 
work, shared vision, dialogue, sense making, and accommodation.

Transformation Processes at Luleå University of Technology

Universities in Sweden, as in many other countries, experience major changes 
due to, e.g., cut backs or budget reductions of governmental money, different 
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preferences when and whether choosing university studies, and last but not least
the increasingly advanced information and communication technologies (ICT). As 
a consequence of these environmental changes, Luleå University of Technology,
the university in focus, decided on a strategy with the intention to transform into 
“The Creative University”. To meet the future successfully the university is 
transforming into a meeting place for integrated creation of knowledge. This
strategic decision involves rather radical changes along a direction nobody in 
similar academic organizations has experienced before. Therefore, it has raised 
a lot of interest. The work is being reported (Edzén et al., 2002; Holst, 2003;
Sandström, 2002, 2003) and the implementation process of the new strategy is
also being guided by an international evaluation group as well as a national level 
critique.

One of the intentions of the creative university program is to form new 
interdisciplinary groups in both research and education called Arenas. An Arena 
typically consists of individuals and groups coming from many different 
disciplines at the university. They also represent different campuses and different 
roles. In this paper we report on three of the Arenas and their processes in 
forming and operationalizing their interdisciplinary work. Our interpretations of 
these processes build on ten semi-structured interviews with ten people from the 
three Arenas (Holst, 2003).

The Meta vision for all three Arenas in the creative university is the idea of 
integrated knowledge creation. Within this shared vision and mission, the three 
study groups have created their own visions in different ways. The smallest
group, approximately ten people from the same campus, has used a concept
which was developed by one of the members of the group and written down in a 
document which was distributed to all members of the group by email. The idea 
was called greenhouses and it was an idea that the students should learn in 
greenhouses through different roles in real world innovation projects. The idea 
was discussed and reflected on via email for quite some time in parallel to the 
face to face meetings which the group had continuously held in a meeting room 
which they came to view as the “Arena room”. The idea developed and was 
tested both through the virtual and physical discussions and it has given the 
group a clear view of what they are doing and why they are doing it. In their
meetings, all ideas have been tested against this framework. Hence, the concept
has helped the group to share tacit knowledge across disciplinary boundaries
and also to disseminate new knowledge created in the group. 

Their dialogue has been handled mostly in face to face meetings but the 
respondents argue that they never would have succeeded without the 
asynchronous virtual discussions. Through the discourse, they have both 
identified knowledge gaps and also searched for more people with relevant
knowledge. Moreover, new knowledge was built and this, in turn, enriched the 
discourse leading to accommodations reached on what activities would be 
necessary. This wisdom emerged from the group which most successfully
managed to develop a shared view of the Arena and its content and purpose. 
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Their success is attributable to trust, which has emerged as a very important 
factor for successful teamwork.

The two other groups differ in that they are much larger groups and are 
represented by many disciplines, including one of them with more than 30 
disciplines. One group has worked consciously with the creation of shared vision
in many meetings using the concepts which constitute the Arena name as a way
to focus the dialogue. In the other Arena this process has not been focused
consciously. Instead, in the identification of important areas, the chosen strategy 
was to focus on the design of undergraduate courses for the first semester. Both 
groups report on a lot of time spent in many meetings. These meetings have
primarily taken place face to face, for one Arena in one location while, for the 
other, altering between campuses. In this process both groups divided 
themselves into a number of sub-groups. The knowledge integration has thus
taken place in the sub-groups with, as a result, a lower level of knowledge 
integration in the whole group. Further, by structuring the groups in this ways, it 
has been harder for them to reach overarching intentions on purposeful activities.

As our focus in this paper is on multidisciplinary groups, some even distributed,
and their processes for information exchange and knowledge integration, we now 
turn to the support of ICT. Within all three Arenas they have used available
technology which is common to them, like email and telephone. The technology
has mainly been used to disseminate information and to coordinate the groups.
However, the first Arena stands out once more, because the members of this 
group have also used email as a forum for discussions. The asynchronous 
discussion is claimed to be the base for their shared mental model of the Arena. 
To a large extent their idea of the greenhouses was developed in this forum. In 
addition, the Arena including the largest number of disciplines also stands out
here. They are now developing a new webpage for dynamic information 
exchange as a way to enable new knowledge. 

The face to face verbal interaction was used for knowledge sharing in all three 
Arenas even despite the hardship of lengthy travel in some cases. Though time 
consuming, the many face to face meetings allowed them to both develop a 
common language and to appreciate each others’ perspectives. This has made it
easier to function as a team and to successfully integrate knowledge across
boundaries at an appropriate level.

Discussion

In this section we discuss the preceding analysis in terms of systemic thinking,
information exchange, knowledge enabling, and organizational processes. Our
specific focus is examination of the organizational requirements for 
multidisciplinary teams which must create a shared vision for purposeful action.
For their discourse, enabled by systemic processes and supported by
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appropriate ICT, they must sufficiently develop and share intersubjective sense
making processes and insights adequate to facilitate accommodation for 
negotiating intentions and informing actions.

When this construct is applied to the three Arenas we find that they have handled 
their processes in somewhat different ways. In the first Arena with fewer 
disciplines represented they have worked continuously with the integration
process to understand each other and each others’ perspectives. In all their 
discussions different perspectives have been tested against an agreed upon 
model, the greenhouse. In the two Arenas with many disciplines represented 
participants worked very hard to define a structure for their work and focused on 
creating different thematic sub groups reflecting important areas within the 
Arenas. This self organizing strategy has resulted in less established core 
concepts. One reason for the varying degrees of success may be that in the first 
example participants have used a new concept, which can be seen as a 
metaphor, which they all together have attributed with meaning through their
discourse. In the second group they have used the concepts which constitute 
their name, three abstract concepts with different meanings to everybody. In the 
third group, finally, they have focused on their activities without stating a shared
vision.

Even though the two larger Arenas have worked explicitly with knowledge 
integration they have not reached the same level of redundancy as the smaller
one. As Huang and Newell (2003) points out the greater the scope of integration,
the lower the level of integration efficiency can be expected. Thus, more attention 
is needed to manage this process in larger groups. In relation to this insight,
Nonaka (2000) argues that a group consisting of five to seven people is optimal 
for the sharing of tacit knowledge and managing of necessary conversations for 
knowledge creation. Consequently, one of the Arenas appears to have reached a 
more matured ability to share tacit knowledge. The two other Arenas appear to 
have lesser ability to share knowledge within groups sufficient to creating new 
knowledge.  Seemingly, another important component of successful knowledge 
integration is work in all three contexts – the virtual, physical and mental.
Achievement of a balance between physical and virtual discussions appear 
important to building a shared mental model and unifying vision.

The POM model has helped us see how discourse, information exchange, 
accommodations and intentions lead to knowledge creation and how the 
appropriate usage of ICT can support these processes. Since this way of working
is increasingly commonplace there is a need for new models guiding 
organizational design. Our findings suggest that the POM model is useful for 
making sense of organizational processes, and is particularly relevant for 
understanding the horizontal communications of a multidisciplinary group. 
Furthermore, POM explicates the relations between elements in the process. For 
example, it makes explicit that knowledge creation is not only dependent on the 
conversions between tacit and explicit knowledge (Nonaka, von Krogh et al., 
2000). It visually represents the process of making meaning by interactions with
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data, capta, information and knowledge among participants. Hence, this is a 
highly political process since it relates to intentions and accommodations 
between conflicting interests.

Finally, the POM model captures and represents the whole environment as it is 
experienced and interpreted by individuals and groups holding various points of
view. In this way the historical view and the pre-knowledge of individuals are also
acknowledged in the process. We conclude that the POM model provides a rich 
tool for leaders to proactively examine and shape work environments towards
desired ends. However, the POM model does not explicitly consider the places
for discourse, meaning creation and accommodation seeking. By this we refer to 
physical, mental and virtual places in which we meet for knowledge generating 
processes. The model does though implicitly indicate the necessity for virtual 
(element 7) and mental (element 5) spaces in which we create knowledge.

Our analysis recognizes that knowledge must be continuously recreated through 
dynamic, interactive, social processes involving discussants and data operating 
within a sufficiently shared context to support the making of meaning. This is an 
especially ambitious undertaking in multidisciplinary groups. In this light, we can 
see that the people active in the Arenas were not merely moving knowledge from 
one person to the other. Rather, best results were achieved when they
purposefully analyzed and synthesized, explicitly. Their choices of venue also 
impacted outcomes. For instance, those who recognized that face to face
meetings serve a vital role made more rapid progress toward designed 
processes for sustained discourse, meaning making, shared intentions, and 
actionable accommodation.

Conclusions

The purpose of this paper has been to gain an understanding of how new 
multidisciplinary groups interact to create a shared context for knowledge work. 
We have done this through the use of a soft systems tool, the POM model, which
we applied to analysis of and then synthesis about a purposeful transformation 
process in a knowledge organization. We learned that in multidisciplinary work
when people from different disciplines work in partnership in logical, not physical,
organizations it is vitally important that the organizational processes which
usually remain tacit are, rather, made intentionally explicit. This is necessary for – 
and, in fact, fuels – participants’ development of a sufficiently shared 
intersubjective sense making “Arena” to develop shared intentions necessary to 
reach accommodations for purposeful actions.

Underpinning this common foundation is “thinking about thinking” to which we 
recommend systems thinking tools which support the invention of the 
organizational processes necessary to first understanding the perceptions held 
by self and others. From this self conscious stance, multidisciplinary team
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members can elaborate successful strategies for sharing and integrating data, 
capta, information and knowledge towards the end of creating a compelling and 
visionary mental concept. Within this umbrella, leaders can orchestrate the 
sharing of tacit knowledge through purposeful conversations, appropriately
balancing virtual and face to face discussions.

The POM model builds on the view of an organization as a series of connected 
processes. It makes explicit important organizational processes of dialogue,
meaning creation, shared intentions and accommodations and their relations.
Additionally, it explicates the role of IT/ICT for supporting these processes.
Finally it considers the environment as it is experienced by participants in the 
process and thereby includes history and pre-knowledge, values and judgments. 
As such, we recommend its usage in both physical and logical knowledge 
organization transformation and also start up. The latter can benefit from the 
organizational processes of knowledge creation, represented in our POM model,
which recognizes the importance of enabling robust conversations, achieving 
synergistic teamwork, supporting shared vision, and making resourceful 
accommodations.

Learning form this study will now be applied to a computer supported cooperative
work (CSCW) project where implementation strategies for advancing knowledge 
generation through ICT support will be articulated and tested. The issue of
conversation spaces, underdeveloped currently in the POM model, is also the 
subject for future studies.
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The Creation of a Shared Context in a 

Multidisciplinary Setting1

Abstract

The paper draws on an empirical study and examines how new multidisciplinary
groups interact to create a shared context for knowledge work. Within the context 
of the campus-wide commitment to transform into a “Creative University”, Luleå
University of Technology explores new ways to further collaborative 
multidisciplinary knowledge creation. Multidisciplinary knowledge areas, such as
‘Media, Music and Technology’, have been defined, with origins in multifaceted
and complex problems. New knowledge will be created through enabling 
environmental processes created among participants committed to realizing the 
full potential of the organizational commitment.

Enabling the development of organizational knowledge implies that people from
different disciplines - e.g., engineering and social sciences - cooperate and thereby 
share and use information which they convert into knowledge. The fact that these 
groups work in partnership in a logical, not physical, organization leads to 
questions about how they organize their work, how they communicate, and 
interact, and where they meet physically, mentally and virtually, and for what 
purposes. With the intention of learning from group members in a new 
multidisciplinary organizational project, the authors conducted semi-structured
interviews with selected employees.

Interview data were analysed in terms of Ba elements. Ba is a perception of a 
place – which can be virtual, mental or physical – with a shared purpose. Ba

provides guidance on ‘making sense’ of how an organisation works and why it 
works the way it does in relation to knowledge creation. Predicated on grounded 
theory about crossfunctional work transcending traditional boundaries, Ba can 
also serve as a framework for designing sustainable new processes that create 
organizational learning, where information and communication technology are 
driving forces. 

Keywords

Knowledge work
Multidisciplinary work groups
Ba

1 Paper presented at the Fourth International Conference of Knowledge,
Culture and Change in Organisations in London August 3-6, 2004.
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1. Introduction 

Increasingly networked and globalized workplace environments challenge 
contemporary organizations to exhibit flexibility and responsiveness, even as they 
remain aligned to their core business purposes. Therefore, organisational 
processes which ensure innovative thinking and learning have become
increasingly important, particularly in light of advances in information and
communication technologies (ICT) which enable knowledge communication, 
coordination and creation. This accomplishment requires social networking
strategies in which the technologies support rather than control organizational 
activities.

An especially promising approach to managing contemporary workplace 
environments is usage of multidisciplinary groups as key organizational building
blocks for knowledge creation (Nonaka and Takeuchi 1995). This organizational 
restructuring strategy is facilitated by implementation of sophisticated ICT
functionalities which transcend traditional boundaries of time and space.
Multidisciplinary groups serve a significant function in learning efforts, in that
diversity adds valuable perspectives (Englehardt and Simmons 2002). Properly 
orchestrated deliberations permit people with differentiated knowledge to 
cooperate by sharing knowledge across traditional boundaries, oftentimes on a 
global scale. 

As multidisciplinary group members increasingly perform distributed
knowledge work essential to organizational work life, organisations must
facilitate effective information exchange. In fact, this information exchange is a
core responsibility of individual and group work which is continuously negotiated 
through interactive processes. Amongst the several components necessary for 
successful information sharing is the process of creating shared meanings
(Checkland and Holwell 1998; von Krogh, Ichijo, and Nonaka 2000). Critical 
tacit knowledge must be identified and ably communicated in order for a common 
stock of knowledge to be understood and applied (Nonaka and Konno 1998; 
Nonaka, Konno, and Toyama 2000; Nonaka and Toyama 2003). Frequently the 
complexity of knowledge work makes face-to-face interaction the only viable
medium for communication at critical points in the process (Newell, Robertson, 
Scarbrough, and Swan 2002). 

Workers in distributed environments lose many of the opportunities for 
informal collaboration and knowledge sharing more readily available among co-
located groups, forcing managers to create shared contexts for work groups as a 
mechanism for overcoming the constraints of distributed work environments.

These considerations will be discussed within a contextual organizational 
model in which the processes of creating knowledge are paramount. The concept 
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of Ba (Nonaka and Konno 1998) is used as a sense making tool to understand the 
forming processes for multidisciplinary groups’ work relations. The findings
emerge out of a study of organisational change2 at the Luleå University of 
Technology, in Sweden, where a new multidisciplinary approach explicitly values 
the creation of knowledge in its founding organisational purposes. In this paper, 
we explore how people doing knowledge work in multidisciplinary groups create 
the necessary shared context for this. The paper contributes to understanding
organisational processes for facilitating new ways of organising work. Moreover, 
the paper contributes to the growing body of literature that emphasizes the 
essential role of multidisciplinary knowledge work in contemporary
organizations. In addition, the paper shows the value of the concept of Ba as a 
sense making tool and at the same time indicates the potential of using Ba as an 
organisational design model.

In the following sections, organizational aspects of contemporary workplace 
situations are explored with an eye to probing the considerations necessary to 
design intentionally robust knowledge creation environments. The concept of Ba

is then applied to an empirical study of multidisciplinary work groups for the
purpose of understanding the constitutive elements of their formative processes. 
Thereafter, empirical findings are discussed in relation to dialogue and 
interaction, energizing aspects and the value of Ba. Lastly we draw some
conclusions and indicate some ideas on future research.

2. Multidisciplinary Knowledge Work 

Organizations today are forced to remain flexible and viable amidst the
increasingly faster pace of changes in organizational life. In searching for new 
strategies to handle the demands of today’s situation, organisations must often 
consider new ways of working, communicating and coordinating, including 
multidisciplinary groups (Holst and Mirijamdotter 2004).  Rethinking is most
often needed when strategic change processes must be managed and at the same
time that creativity and innovation must be enhanced. Effective information
exchange  becomes increasingly important as multidisciplinary group members’
must assimilate and process more and more distributed information, as a 
prerequisite to converting and integrating high level knowledge (Grant 1996). 
Hence, new strategies to support the interactive of information and 
communication into horizontal flows are necessary. Horizontal information and 
knowledge flows are distinct from the traditional vertical flows, i.e., tasks across 
functions and disciplines imposed by traditional organisational boundaries can be 
linked and coordinated, whereas the traditional flows usually function as a control
mechanism and reinforce hierarchy (Haag, Cummings, and Dawkins 2000; 
Morabito, Sack, and Bhate 1999). 

2 The Creative University - a Meeting Place for Integrated Knowledge Building. Goals
and Strategies 2001 - 2006 for Luleå Technical University (2000).
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This way of organizing staff and functions requires social networking 
capabilities, coordination, and dialogue, in order to accomplish shared vision and
goal perception. This implies that knowledge integration is necessary to successful
group solutions. To be able to integrate different knowledge bases, a high level of 
redundancy among group members is necessary i.e. the group members need to 
share a common knowledge base to which all can refer. Therefore, the level of 
redundant knowledge very much affects the group’s success in facilitating 
information exchange (Nonaka et al. 2000). Too much diversity can however 
hinder the integration of knowledge i.e. the greater the scope of integration, the 
lower the level of integration efficiency can be expected (Huang and Newell 
2003). In multidisciplinary groups the members bring markedly different mental
models to shared creation of a new multidisciplinary model which they must share
to be able to fully appreciate one another’s knowledge.  Moreover, this is made all 
the more difficult because tacit knowledge cannot be successfully communicated 
without a shared mental model in which it can be understood and applied (Nonaka 
1994; Nonaka and Konno 1998; Nonaka et al. 2000; Nonaka and Toyama 2003).

2.1 Knowledge Creation 

Knowledge creation is usually the outcome of an interactive process within a
group and not something accomplished in isolation by an individual  (Newell et 
al. 2002). This means that knowledge creation needs to be viewed as a process in 
which the members of a group combine their knowledge, experiences and skills in
new ways. To share knowledge is to change it. Nonaka and his associates have,
during the last decade, been exploring this area, asking such questions as “what 
are the fundamental conditions for knowledge creation?”, “where is knowledge 
creation located?” and “is it possible to actually manage knowledge like other
resources?” (Nonaka 1994; Nonaka and Takeuchi 1995; Nonaka and Konno 1998; 
Nonaka et al. 2000; Nonaka and Toyama 2003; von Krogh et al. 2000). The 
exploration has led to a view of knowledge creation which Nonaka explains in 
terms of socialisation, externalisation, combination and internalisation (the SECI 
model). Heavy emphasis is placed on dialogue and interaction, which points to
that dialogue should be ongoing and that occasional interaction is not enough for
knowledge creation. In considering these questions, Nonaka argues that the 
knowledge creating process depends on who participates, how they participate 
and also on the fact that knowledge needs a creation place. To describe this place 
Nonaka uses the Japanese concept Ba which can be thought of as a shared space 
for emerging relationships and it serve as a foundation for knowledge creation 
(Nonaka and Konno 1998). This space may involve a physical space such as an
office, or virtual such as e-mail or videoconferencing. Most importantly, however, 
it involves the development of a shared mental space such as shared experiences 
or ideas. Nonaka et al (2000) defines Ba as “…a shared context in which 
knowledge is shared, created and utilized”.
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2.2 The Concept of Ba

The appropriate framework for understanding Ba is interaction. Knowledge
creation is a human activity which crosses existing boundaries. This means that 
knowledge is created through the interaction between individuals and between 
individuals and their environment. Therefore Ba is the context shared by those 
who participate in interactions with each other. Through these interactions both 
Ba and the participants evolve. Nonaka and Konno (1998) state that knowledge is 
embedded in Ba (in these shared spaces), where it is then acquired through one’s 
own experience or reflection on the experiences of others. If knowledge is 
separated from Ba, it turns into information, which can then be communicated
independently. Information is tangible and resides in media and networks. 
Knowledge, however, is intangible and resides in Ba according to Nonaka and 
colleagues.

Ba has an important role in organizational design and it can be generated 
through intentional organizational effort. This can be accomplished in quite 
different ways depending on the organization’s situation and business strategy. 
The role of top and middle management is to  create workplace environments
which produce Ba-conducive conditions for information exchange and knowledge 
creation, i.e., to lead for knowledge emergence (Mirijamdotter and Somerville
2004). The concept of Ba has multiple functions  and can help the designer to 
view the design situation from many different perspectives (Holst 2003a). 
Forming a multidisciplinary group is a typical example of intentional building of 
Ba. By choosing the right mix of people and promoting their interactions, top and 
middle management can create opportunities for the relationships necessary to the 
building of Ba. The group’s interactions can be supported through the intentional 
creation of physical, virtual and mental Ba’s. Nonaka and Konno (1998) argue 
that awareness of the different characteristics of Ba can facilitate the support of 
knowledge creation in a successful way. The knowledge base for the whole
organization is shared and formed through the knowledge, which is generated 
within each Ba.

The key is to generate and regenerate Ba, as Ba gives quality, energy and place
for the spiral of knowledge creation. There are five conditions for energizing Ba.
The first is autonomy which is reached through self organising groups. The group 
is given challenging goals and thus work for achievement in “creative chaos”
(Nonaka et al. 2000, p. 25). Redundancy, i.e. intentional overlapping of 
information speeds up the knowledge creating process, while requisite variety 
helps to maintain the balance between order and chaos. This can be enhanced by 
providing equal access to information throughout the organization, at all levels. 

Finally, love, care, trust and commitment form the foundation of knowledge 
creation and are therefore important for energizing Ba. These are also common 
criteria discussed in terms of motivational factors important to consider in virtual
working (Adami 1999; Depickere 1999; Suomi and Pekkola 1999). Trust is 
especially important for effective knowledge sharing and working in groups 
(Newell et al. 2002). 
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2.2.1 Four Types of Ba 

There are four types of Ba (see Figure 1), and the first is the originating Ba. This 
is where individuals share feelings, emotions and mental models. From
originating Ba, commitment, trust and love emerge through individuals’ sympathy
or empathy with others. This is the primary Ba, where the knowledge creation 
process begins through face-to-face experiences. Oftentimes this process takes 
places intuitively and we develop “a first impression” - an appreciation for each 
others values and personal qualities. At this point, tacit knowledge is converted 
and transferred among individuals. Organisational culture and visions are closely 
related to originating Ba according to Nonaka and Konno (1998). The second Ba

is the dialoguing Ba and this is constructed with more consideration; here people 
with the right mix of knowledge and capabilities form a group with the intention 
to cooperate, share and build new knowledge. Mental models and skills are 
converted into common terms and concepts through dialogue. Individuals do not 
only share mental models with each other, they reflect and analyse their own as 
well. Here tacit knowledge is made explicit and this is why dialogue is key for 
this Ba.

Originating
Ba

Dialoguing
Ba

Exercising
Ba

Type of Interaction

Media

Individual Collective

Face to Face

Virtual Systemizing
Ba

Figure 1. Four Types of Ba.

After Nonaka et al (2000) p. 16

In systemising Ba, virtual worlds instead of real space and time, are used for 
interaction. Collective and virtual interactions offer the context in which existing, 
collective, explicit knowledge are combined. New, or value added, explicit 
knowledge is next combined with collectively available information and 
knowledge, and this generates explicit knowledge throughout the whole 
organization. ICT offers a virtual collaborative environment; here the creative use
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of ICT can facilitate the knowledge creation process. Finally, the exercising Ba

facilitates the conversion of explicit knowledge to tacit knowledge. In this Ba

individuals embody explicit knowledge, internalise it, and reflect through actions.

3. The Empirical Study 

As a consequence of changes in the environment, Luleå University of Technology 
(LTU), decided on a new strategy with the intention to transform into “The
Creative University”3. This strategic decision involves relatively far-reaching 
changes along a route nobody in comparable academic organizations has before 
attempted. The intention is to transform the university into a meeting place for
integrated creation of knowledge. The change process of the university has raised 
a lot of interest and has been studied from several perspectives (Andersson, 
Jonsson, and Söderlund 2002; Andersson 2003; Edzén, Holst, and Sandström
2002; Holst 2003b; Holst and Mirijamdotter 2004; Sandström 2004). The 
implementation process of the new strategy is also being guided by international 
as well as national evaluation groups. 

One important part of the strategy is to form new multidisciplinary groups for
both research and education activities. These groups are called Arenas, a term 
which in this context has its origin in an area with multifaceted and complex
problems and is also often crossing boundaries (both between disciplines and 
between areas in the society). The milieu of LTU as well as its environment is
hoped to stimulate unexpected meetings and at the same time support the Arenas 
in their efforts towards integrated knowledge creation. An Arena typically 
consists of individuals and groups coming from many different disciplines at the 
university. They also represent different campuses4 and different roles. In this 
paper we report on three out of six5 Arenas referred to as A, B and C and their 
processes in forming and operationalizing their interdisciplinary work. The 
interpretations of these processes build on findings from ten semi-structured
interviews with employees active within the Arenas (Holst 2003b). The structure 
and qualification of the Arenas are presented below, followed by discussion of
their interaction patterns.

3.1 Structure and Qualification of the Arenas

The same resources and instructions were allocated for development of all the
Arenas. Coordinators who should lead the operational work within the Arenas
were nominated by the faculty boards. To fulfil the multidisciplinary efforts the

3 The Creative University - a Meeting Place for Integrated Knowledge Building. Goals
and Strategies 2001 - 2006 for Luleå Technical University (2000).
4 Luleå University of Technology has five campuses in different towns spread out at a 
distance of 40 km from the main campus to 350 km.
5 There were six Arenas at the time of the interviews which took place during spring of
2003, today there are eight.
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ambition was to appoint people from different faculties, the design process then
continued within the different groups, taking different paths in the design of the 
multidisciplinary education and research within each Arena. All three groups
participating in this study describe their work as autonomous and that top 
management are supporting their work by giving them resources.

The goals given in the strategy document guided the coordinators in their 
operational work. The goals were highly visionary and in many cases open for 
interpretations. This was experienced by the respondents in Arena A and B as 
chaotic and unclear in the beginning. However, the work process evolved with 
time concurrently as the structure of the Arenas developed. In Arena C, one of the 
respondents had a very clear idea of how to design the Arena while others had a 
more unclear understanding of this. Hence, the work is generally described as 
chaotic in the sense that it was difficult to find a structure for the Arena as a whole 
and this was reached by structuring the Arena into nine sub areas. 

The variety within the groups is intentionally high due to the 
multidisciplinarity and differences in professional roles. It is important that the
variety is on a requisite level when aiming for knowledge creation. The 
respondents also describe that when they have identified an area in which they 
lack competence, they have scanned both the university and its surroundings 
looking for this competence. Since the level of variety becomes rather high one 
might expect that the level of redundancy also is high. Knowledge integration has 
taken place within smaller groups and therefore reached sufficient levels for all 
three Arenas for creating undergraduate education and research.  However, only 
Arena A has integrated their knowledge throughout the whole Arena, while Arena
B and C have done this within subgroups.

The question of commitment and trust shows some differences between the 
groups. Eighteen months into the process of designing the Arenas, the level of
engagement and trust are described as high in Arenas A and B. The respondents in 
Arena A say that they don’t view each other as competitors, and that they really 
trust each other. The people in Arena B have not worked consciously with the
creation of trust among each other but still experience this trust among
themselves. Arena C, large in size and characterised by a continuous change of 
people, has experienced difficulties in keeping the level of trust and engagement.
This is expressed as primarily looking after one’s own affairs. Consequently,
constant debate and negotiation has been the way to design this Arena. 

3.2 Form of Interaction

In their processes for forming shared vision and mission, the three groups have 
chosen somewhat different paths, although they decided on the same initial focus, 
i.e. design of new undergraduate multidisciplinary education. Further, they have 
formed and chosen different meeting places as well as utilised different virtual
and physical means for their interaction. This is outlined below by Arena.

In Arena A participants have worked mostly with discussions and reflections, 
trying to understand each others’ perspectives and in this way create common 
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ground. In this small group, the powerful metaphor of a greenhouse was 
suggested quite early on and this was then developed into an intellectual concept 
in regular meetings as well as in a parallel e-mail discussion in which they
reflected and replied to each others. The face-to-face meetings were usually held 
in what the members came to view as the “Arena room”. The metaphor/concept
made it possible for the group to discuss, share experiences and to express their
tacit knowledge to each others. They found it necessary to talk in ways which
made it possible for everyone to understand each others ideas and perspectives. At 
the same time as they developed the concept and thus, the new Arena, they also
developed a shared mental model of the Arena, documented continuously 
throughout the design process. Hence, the concept helped the group to share tacit 
knowledge across disciplinary boundaries and also to disseminate new knowledge 
created in the group. The concept has now been internalised, representing both a 
metaphor and a process for creating and disseminating knowledge. The concept 
has shown to be effective when introducing new comers to the Arena.

In the second design process, members of Arena B focused on creation of a 
shared vision constituted by the concepts included in the Arena name. The people 
in Arena B have worked in many regular meetings involving numerous reflective 
discussions. The members of Arena B chose to alter meeting places between the 
different campuses involved. In this group they thought that the name of the 
Arena represented something brand new and they therefore used these concepts as
a basis for their discussions. The discussions helped the group to proceed in the 
design process and illuminated their different perspectives. Additionally, they
have read common literature focusing on knowledge creation to gain a shared
perspective for appreciating the desired outcomes of their design work.

Concurrently, they created a number of subgroups in order to make the design 
process more manageable. These subgroups have focused on different interest 
areas within the Arena as a whole. Many meetings have been held in these 
subgroups and as their ideas evolved they were fed back to and discussed within 
the large group. A reflection made by the respondents is that it has been necessary
to have face-to-face meetings since they have been working with completely new 
ideas.

In Arena C the respondents did not describe a process similar to either of the 
other two Arenas’. In this group they focused on structure of the Arena in the 
early process. This was handled in many large open meetings in which animated
discussions of the design and content of the Arena took place. Usually these
meetings were held in the same meeting room. Arena C participants focused on a
very large multifaceted problem area and more than thirty disciplines were
represented. Therefore, the identification of important areas leading to the creation
of a number of subgroups was necessary to make the design process more
manageable. The design process was experienced as rather chaotic with no or 
little interaction between the subgroups.

However, one year into the process, a document which summarizes the themes
of the first semester’s lectures was written and in this many of the perspectives
which are represented became visible. The document helped the group to identify 
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possibilities and differences as well as similarities between their perspectives and
also their approaches in teaching and research. The document has made it possible 
to synchronize the whole first semester. This group is also taking the step into a 
virtual meeting place now as they are designing a dynamic webpage for 
interactive information exchange.

In summary, the three Arenas have been charged with creation of new groups 
focusing on areas with multifaceted and complex problems that cross traditional 
disciplinary boundaries. All three Arenas have held regular collective meetings
and thereby maintained continuous interaction, although on different levels. 
Moreover, the three Arenas in this study have chosen different strategies, with 
varying degrees of success, for the group dialogue necessary to the working
process. Finally, the Arenas have had different strategies for choosing meeting
places which, in turn, influenced interaction and reflection and thus knowledge
creation.

4. Discussion

The three Arenas in this study being part of the strategy to transform into “The
Creative University” have chosen different strategies in the design and, 
subsequently, in their knowledge creating process for developing new 
undergraduate and research Arenas. These strategies and processes will be
discussed below in relation to key theoretical concepts outlined in the introductory 
sections above.

4.1 Dialogue and Interaction

Theories on knowledge creation emphasise dialogue and interaction. Further, 
knowledge needs a place in which to be created (Nonaka and Takeuchi 1995; 
Nonaka and Konno 1998; Nonaka et al. 2000). The people in the three Arenas 
report a lot of time spent in many meetings as a way to manage their interaction 
and dialogue. These meetings have primarily taken place face-to-face, for Arena 
A and C in one particular room, referred to in some cases as the “Arena room”.
Meetings in Arena B differ in that they have alternated between campuses. Within
all three Arenas they have used commonly available technology, like e-mail and 
telephone, to disseminate information and coordinate groups. However, Arena A 
stands out, because the members of this group have also used e-mail as a forum 
for discussions in which a document was circulated among the members of the
group. In this respect the technology becomes a virtual meeting place. To a large 
extent their metaphor representing the place for knowledge creation within the
Arena was developed in this forum. In addition, Arena C, including the largest 
number of disciplines, also stands out here. They are now developing a new 
webpage for dynamic information exchange as a way to enable new knowledge in 
a virtual meeting place.

In all three groups, many documents, reflecting ideas and synthesis among 
multidisciplinary participants, have been produced for top management at the 
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university.  In hindsight, we find that these documents represent mental meeting
places. We also find that Arena A stands out in that they jointly produced a 
document triggered by the metaphor of a greenhouse, leading to the creation of a 
shared mental model of the Arena. The importance of places for knowledge 
creation and the usage of metaphors to externalize tacit knowledge is emphasised 
by Nonaka et al (1998; 2000). 

The places chosen, mental, virtual and physical, representing the shared
contexts have led to different processes and structures in the three groups of the 
study. The creation of a metaphor functioned as a “boundary” of the content and 
structure of Arena A. This boundary object turned out to be an important
facilitator for effective information exchange and as a way to guide the design
process. In this endeavour, the use of a virtual meeting place in the form of e-mail
discussions made it possible to externalise tacit knowledge held by the 
individuals. By making tacit explicit in dialogue, it enabled the systemising of
knowledge and ideas leading to the design of the Arena. Finally the design 
represents the internalised knowledge among the group and its members. This is 
referred to as the conversion spiral of organisational knowledge creation, or SECI 
model (Nonaka and Takeuchi 1995). The conversion spiral is clearly represented 
in Arena A, and is probably due to their strategy of balancing physical, mental
and virtual meeting places.

In Arena B, though time consuming, the many face-to-face meetings allowed 
them to both develop a common language and to appreciate each others’ 
perspectives. This has made it easier to function as a team and to successfully 
integrate knowledge across boundaries at an appropriate level. However, the 
process in this Arena has not led to the same level of knowledge integration as in 
Arena A.

4.2 Energizing Aspects 

The overarching vision for all three Arenas in the Creative University is the idea
of integrated knowledge creation. To enable and give quality to the knowledge
creation process, necessary conditions are “autonomy, creative chaos, 
redundancy, requisite variety and love, care, trust and commitment” (Nonaka et 
al. 2000, p. 25).  In this case we interpret the overarching vision as a way to create 
creative chaos for the Arena groups. Within this shared vision, the three groups 
studied have worked autonomously and created their respective visions and 
missions. In this process, Arenas B and C divided themselves into a number of 
sub-groups. The knowledge integration has thus taken place in the sub-groups 
with, as a result, a lower level of knowledge integration in the whole group. When
being too many participants the level of redundancy becomes too low and 
knowledge integration becomes difficult. It becomes difficult to share tacit 
knowledge in such a large and wide ranging group, as Huang and Newell (2003) 
point out, the greater the scope of integration the lower the level of integration
efficiency can be expected. Hence, it is within the subgroups the knowledge 
integration has taken place.
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The size of the groups has also affected the outcome of the discussions. It 
seems like Arena C, with more than 30 disciplines represented, may have too 
much variety to be able to explicate tacit knowledge for group sharing and 
collective internalisation. A smaller group in which continuous meetings about 
concepts turned out to be a way to integrate knowledge and reach a sufficient 
level of redundancy, while avoiding the risk of information overload. At this 
subgroup level, the variety became more manageable for SECI process 
enablement. “Fostering love, care, trust and commitment amongst organisational 
members is important as it forms the foundation of knowledge creation” (Nonaka 
et al. 2000, p. 28). The importance of norm based aspects when building, 
connecting and energizing Ba as well as in managing other forms of
organisational processes (e.g. Adami 1999; Jackson 1999; Suomi and Pekkola 
1999) has not been addressed explicitly except from one respondent in Arena A.
Perhaps this is why relations in this Arena have reached furthest in exchanging
information, integrating knowledge, and developing shared mental models.

4.3 The Value of Ba

Ba offers an explanation for how tacit knowledge is transformed to explicit, to 
be mediated to others and, in turn, become internalised as new tacit knowledge. 
This is referred to as the knowledge creation process (Nonaka and Toyama 2003). 
Furthermore Ba gives understanding of the process itself, what energizes and 
gives quality to the process. By that we get advice on how these knowledge 
creation processes can be facilitated and accelerated. Through this we can learn
how to design shared contexts for multidisciplinary work. Our analysis shows that 
Arena A in most ways has followed the spiral of knowledge conversion from tacit 
to explicit and again into new tacit knowledge. This process has been facilitated 
by their choices to consciously develop a shared mental model of the Arena in
meetings taking turns between physical and virtual places. Their success in this 
has been accomplished in an unconsciousness of the concept of Ba. However this 
confirms that intentional use of Ba in designing multidisciplinary work can
contribute to the success of such work.

In this process we have found that members of a group have an individual Ba,
which through interactions enables the group’s Ba to emerge. The knowledge 
creation process takes place within and between members and in that contributes 
to the formation of individual and organisational knowledge assets (Nonaka et al. 
2000). We have found that these new groups have had strong individual Ba and
that the organisational Ba has grown and become strengthened through time with 
shared values and beliefs. Confirming Nonaka and colleagues (e.g. Nonaka and 
Takeuchi 1995; Nonaka and Toyama 2003), when people from different areas 
engage in collaboration, the individual Ba and organisational Ba will be 
challenged as a new knowledge creation process spiral evolves.

Nonaka and Konno (1998) argues that Ba has a complex and ever changing 
nature, it sets boundaries for the interaction among the members of Ba at the same
time as it is open. Members bring their own contexts as they come and go and this 
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makes Ba evolve. A certain boundary is, however, necessary to make it possible 
for a meaningful context to emerge. The boundary allows for sharing time and 
space and gives the members a partly shared worldview. The importance of a 
boundary has been confirmed in this study, for example the usage of a metaphor
as a boundary object.

Hence, Ba is a means to understand the role of context in knowledge work. Ba

can help us to focus on different contexts and to design these contexts in ways, 
which support people working across boundaries. Ba gives an important
contribution to the design efforts for social systems including ICT supported ways 
of work. The concept Ba explains many different aspects of the complex
organizational situations typical for multidisciplinary work.

5. Conclusions

This paper probes the formation processes for creating a shared context in
multidisciplinary work groups. The concept of Ba was applied to interpretation of 
results from an empirical study of newly constituted multidisciplinary groups. 
Analysis demonstrates that application of the concept of Ba can provide useful 
insight into the necessary conditions for knowledge creation, including when a 
virtual or physical mode of interaction is useful and when it is not. Application of 
the concept can also explain why certain groups do not develop a shared context
for knowledge creation, while others developed an intuitive understanding of the 
necessity balancing modes of interaction. We have well developed understanding 
of how to organise and effectuate physical meetings while our experience of 
virtual and mental meetings is not as developed. The power of documents as 
mental meeting places for the development of a shared context was an exciting
new discovery, deserving of more attention, as is the power of metaphor.

In the development process for a shared mental context, the use of information
and communication technology (ICT) has been shown to be helpful, in its 
function as a virtual meeting site. Future research should explore the use of media
for effective information exchange, additional to its current main use for
coordination and information dissemination. This should be accompanied by more
conscious thought on horizontal information exchange so as to more fully utilise 
the potential of ICT in knowledge creation processes.

The energizing factors for knowledge creation - autonomy, creative chaos, 
redundancy, requisite variety and finally love, care, trust and commitment - also 
deserve more careful study. The impact of group size, as a factor in balancing 
variety and redundancy, clearly plays a critical role in information sharing and 
knowledge conversion, though optimum group size has yet to be quantified.

Finally, it seems that when entering a new multidisciplinary work group, group 
members’ knowledge of Ba principles is (or would be) valuable. In deconstructing 
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the group development among Arenas, we find that the intentional integration of
spiral knowledge conversion elements into group work, upon its initiation, would 
seem to enable their improved output even in early stages of formation.

In reflecting on the processes of forming multidisciplinary education and research
we see academic history and culture, where disciplines are separated from each 
other, affecting these attempts. Our norms and mental models of academic
education and research are formed by this tradition. Moreover, the academic
support systems build on the traditional view and therefore it becomes even more
difficult to change direction. We conclude that the reforming of education and 
research by forming multidisciplinary groups is not sufficient. The organisational
structure and incentive systems need to be recreated next.
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Abstract

Ba is a metaphor for the context for knowledge creation. This
paper examines how Ba can be used in the design of systems
supporting knowledge management in work across traditional
organisational boundaries. The paper give a contribution to the
understanding of work across traditional organisational
boundaries especially in relation to the process of knowledge
creation and knowledge sharing. In relation to this it shows that 
Ba can be used as a theoretical framework to use in the design of 
supporting systems for knowledge processes in work across 
traditional organisational boundaries.
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1. INTRODUCTION 
One of the latest contributions to the body of organizational theories is Knowledge Management 
(KM). This is an integrated strategy for understanding and managing processes for knowledge 
creation, diffusion and use in and between organizations (Alvesson, 2000; Braf, 2000; Nonaka,
1995; Sveiby, 1986). But why has the focus on KM emerged now? One of many answers lie in 
the fact that the environment for business management has changed rapidly and the demands on
management to adapt their strategy is increasing in a world, which often is described as becoming
more and more complex (Mårtensson, 1999). Many organizations compete on a more global
arena today than they did a couple of years ago and this forces them to think globally as they act 
locally. Advice for management in this situation is to become more knowledge oriented (Braf, 
2000; Sveiby, 1986). This is because knowledge has become acknowledged as one of the most
important factors for business competitiveness (Harryson, 2000; Nonaka, 1995). Therefore we 
often say that we live in a knowledge society today, which is complex, and in constant change. As 
a response to this many organizations reorganize their work and choose an organizational model 
in which groups working across traditional organisational boundaries are the key building block 
of the organization. These groups are often distributed and/or virtual to some degree. The work in 
these groups can cross boundaries in many ways e.g. between nations, cultures, functions, 
disciplines etc. A richer view on problems is hoped to be the outcome of the work in these
groups, this is achieved through the mix of people with different competence and knowledge and
they are expected to solve the complex problems of today. The ideas of KM have attracted a great
deal of interest also in the information systems field. As with several other topics within 
information systems, there has been much emphasis on technological solutions. Fortunately this
has been balanced by a focus on human and organisational issues as well. 

My research focuses on work across traditional boundaries in formal groups, i.e. groups, which 
are, designed parts of the organization. Informal groups develop and manage them selves while 
formal groups (normally/usually) need the support of management. Moreover, there are
expectations on the formal groups to perform, which informal groups don’t have. Whereas they
are expected to work across boundaries they must be aware that there may be some
incommensurability between them (Boland, 1995; Brown, 1991; Walsham, 2001). This depends 
on the fact that each community develops its own culture, language and worldviews. The 
expectations on performance by these groups create a demand on people to quickly build a shared
context and to understand each other, the members of the group must be able to share, use and 
spread knowledge within the group and also outside the group. Nonaka & Konno (1998) says that 
a shared space for management of interaction is important if knowledge creation and knowledge
sharing is aimed for. This shared space is called Ba by Nonaka and his associates (Nonaka, 1998; 
Nonaka, 2000b; Nonaka, 2000a).

My overall aim is to give a contribution to the design of systems supporting KM in groups 
working across traditional boundaries. This paper however is focused on the discussion and
analysis of a concept, which I believe can be helpful in the design of systems for knowledge
sharing and creation. The concept helps us to consider both physical and virtual places.
Historically we have had natural meeting places for interaction and communication leading to 
knowledge sharing and building, but they are not available anymore for different reasons. One 
reason is that we are often working in geographically distributed groups or in new groups
crossing traditional boundaries. Therefor we need to consciously design places for dialogue,
places where knowledge can be built and shared. The paper begins with a picture of what issues 
are discussed when it comes to KM and work across traditional organisational boundaries in the 
European and Scandinavian information systems community. Ideas on systems design follow
this. Thereafter, the concept of Ba is presented and analyzed to show how this concept can be of 
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help in the design of systems supporting knowledge activities. The characteristics of the concept 
will be outlined and analyzed in relation to the design of systems. An empirical example is given
before I draw some conclusions. The contribution of this paper is an outline of the usefulness of 
Ba the conscious design of systems supporting knowledge management in groups working across 
traditional organisational boundaries.

2. LITERATURE REVIEW 
To provide a background for this paper a review of the two journals Scandinavian Journal of 
Information Systems (SJIS) and European Journal of Information Systems (EJIS) published
during the last five years (1998-2002) was made. The aim was to find out how KM issues and 
questions on work across traditional organisational boundaries are approached. In this process
thirteen papers were identified focusing on KM and/or work across traditional organisational 
boundaries. The SJIS published three papers concerned with KM or work across traditional 
organisational boundaries while the EJIS had ten papers focusing on these issues. Five of these
were published in a special issue on KM2.

Work across traditional organisational boundaries are called different things by different authors
and some well known examples are: communities of practice (Brown, 1991; Brown, 1998; Lave,
1991), cross-functional groups (Nonaka, 1994), Multidisciplinary virtual teams (Ratcheva, 2002),
communities of knowledge (Boland, 1995), virtual teams (Duarte, 2001), cross-cultural groups,
networks, distributed groups and finally Nonaka et al (2000b) calls them micro-communities. In 
this paper I have chosen to call this for work across traditional organisational boundaries since I 
believe that this incorporates the examples mentioned. KM can be described from at least two
different perspectives according to Mårtensson (1999). With the first perspective KM is viewed
as a tool for collecting and storing knowledge, with the goal to make it accessible for the whole
organization. This is done with the help of technological tools like the Internet. The second
perspective view KM as a strategic tool, here the support from management, good
communication, culture and reward systems and also the ability to share knowledge is 
emphasized as means for successful handling of knowledge.

This division corresponds to the one, which it is usual to make in information systems research as 
well. I expected to find this in my review but this idea was proven to be wrong, this might be 
related to the Scandinavian and European tradition to take a broader perspective on information
systems. Instead the review turned out to reveal three groups. First I tried to separate the papers in
papers focusing on either knowledge management or on work across boundaries but too many of
them focused on both issues. After this I tried to separate them into groups with either a technical 
or a social focus but neither this was possible for the same reason. In my third attempt finally I 
ended up with the two groups of papers where the first group focused on concept and the
development of these while the second group was more focused on knowledge management
systems. But still two of the papers did not really fit in to any of these groups and therefore I let
them be a group of their own. They both have in common that they focus on knowledge 
integration but from different perspectives.

The review showed that a group of papers focus on concepts relevant for and useful in the 
discussion of work across traditional organisational boundaries (Fitzpatrick, 2000; Merali, 2002;
Tellioglu, 1999) or concepts important for the management of knowledge (Marshall, and Brady,
2001). Others are more concerned with the design, implementation and use of knowledge 
management systems in different ways (Duhan, 2001; Huber, 2001; Lindgren, 2001; Munkvold,

2 As a comment on the number of papers in each journal it might be in place to mention that the SJIS is
published once a year while the EJIS is published four times a year.
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1999; Panagiotidis, 2001; Randall, 2001; Sutton, 2001). Finally the third group has knowledge
integration in focus (Huang, 2001; Karsten, 2001) In relation to the work across traditional 
organisational boundaries there is an absence of design perspectives, especially a design
perspective that corresponds to my own. Questions like how can we design systems supporting
the work in theses groups are not asked. The importance of a social and technical approach to 
systems development is recognized in a number of papers.

3. SYSTEMS DESIGN
Information systems research must take both social and technical perspectives into account when
focusing on KM issues. This is because both interaction and communication must be supported.
Checkland and Holwell (1998; 1993) argue the nature of an organization’s purpose, its structure, 
the desired information system and the technology which delivers the information system, need to
be thought about together. In line with Checkland and Holwell I argue that when designing an 

information system or an organization these two must be considered and designed jointly since 
they affect each other. Checkland and Holwell (1998) pictures this relationship in a model. The
model of an Information System (IS) can be thought about as two linked systems. The first 
system can be seen as the data storage and data processing system, which provides support to the 
people in the organization, the second system (figure 1). Checkland and Holwell argue that the 
relation between the technology and the activity, which it supports is symbiotic - each can help 
define the other. Checkland and Holwell also argue for an analysis of the organization before 
starting with the design of the technical information system and this is one of the most important
ideas. The organization must be conceptualized before the technical system. Checkland (1981)

Figure 1. Two linked systems that are entailed in the concept ‘an information 

system’. (After Checkland and Holwell 1998. p. 111)
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calls this the law of conceptualization. In addition to this I argue that the supporting systems must
be designed in both systems of the model. When designing places for dialogue in the first system
it is virtual systems or IT-based systems that are designed or chosen to support the knowledge
activities. When designing places for dialogue in the second system we design or consciously
chose physical places supporting the dialogue, which leads to knowledge sharing or knowledge
building. The idea that the design of information systems must take technical and social issues
into account is acknowledged generally, but I believe that it is extra important when KM is in 
focus. This idea is supported by Walsham (2001) among others, he argue that computer based
systems can be of benefit in knowledge based activities, but only if we are careful in using such
systems to support the development and communication of human meaning. Therefore the 
considerations of computer based systems for KM should start with the human processes 
involved rather than with the technology. I believe that Ba can be a helpful model in the design
process of this whole system.

4. UNIFIED MODEL OF DYNAMIC KNOWLEDGE CREATION 
Knowledge is dynamic as it is created in social interaction and it is also context specific,
depending on the time and space it is created and used in. The SECI model3 was introduced by
Nonaka (1994) as a basis for the theory of organizational knowledge creation. SECI has later
been incorporated into an unified model of dynamic knowledge creation which Nonaka, Toyama
and Konno (2000a) says gives understanding to the dynamic process of knowledge creation. It is
built on three elements, which Nonaka mean constitutes knowledge creation. The first element is 
SECI a spiral of knowledge conversion in four steps. The second element is Ba, which is the 
platform for knowledge creation, and finally the third element which consist of knowledge assets
(Nonaka, 2000a).

Internalization Combination

Socialization Externalization

Tacit

Explicit
Tacit

Tacit

Tacit

Explicit Explicit

Explicit

Figure 2. Modes of the Knowledge Creation.

After Nonaka et al (2000)

3 SECI stands for Socialization, Externalization, Combination and Internalization
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The first part of the unified model is SECI, the knowledge conversion process (figure 2). The 
model shows that organizational knowledge is created through a continuous dialogue between
tacit and explicit knowledge. In this spiral there are four modes of knowledge conversion 
(socialization, externalization, combination and internalization). The modes follow the spiral 
movement through the figure. In the first mode tacit knowledge is converted into new tacit
knowledge through interaction between individuals. The key to acquire tacit knowledge is 
experience according to Nonaka. Without shared experience it is extremely difficult to share each
others thinking processes. The second mode is the externalization process. Here metaphors often
are used to convert tacit knowledge into explicit. The third mode of the spiral of knowledge
conversion is called combination; here individuals use social processes to combine different 
bodies of explicit knowledge. In the fourth mode action is deeply related to the internalization
process and explicit knowledge turns into tacit. Each of the four modes can create new knowledge 
but it is the dynamic interaction between the different modes of knowledge conversion that is the 
central theme of the model.

The knowledge creating process is depending on who participates, how they participate and on an 
enabling context. The context where knowledge is created is called Ba by Nonaka et al (1998; 
2000a). Ba is defined as “…a shared context in which knowledge is shared, created and utilized” 
by Nonaka et al (2000a). Therefore it is key to generate and regenerate Ba if you want to manage
the interaction leading to knowledge creation. Ba is the second element of the unified model of 
dynamic knowledge creation. Knowledge assets constitute the third part of the unified model of
knowledge creation and form the base for the knowledge creating process. Nonaka et al (2000)
defined the assets as “firm-specific resources that are indispensable to create values for the firm”
(p20). The assets are the inputs, outputs and moderators of the knowledge creating process as 
well as the assets moderates how Ba works as a platform for the same process. I leave the
discussion of knowledge assets with this since they are not in focus in this paper, the SECI
process will however be mentioned in relation to Ba.

4.1 Ba a Shared Context 

Ba can be seen as an integrating conceptual metaphor for the SECI model. It is thereby a
metaphor for the context where knowledge is created. Ba provides energy, quality and place to
perform knowledge conversions, which take place in the SECI model, and is thus considered to
have a key role in the knowledge creation. Nonaka and Konno say that Ba is a perceivable place
and it can emerge in individuals, working groups, e-mail groups, organizations etcetera. The most
usual ‘places’ for to Ba exist is in the individual, the team, the organization and the market
environment.

There are four types of Ba (figure 3) these are the originating, dialoguing, exercising and
systemizing. Each of these corresponds to one of these four modes of knowledge conversion in 
the SECI model. Each type of Ba is especially suited to each of the modes, i.e. Ba offers a
platform for particular steps in the spiral of knowledge conversion. This implies that each Ba

supports the knowledge conversion process and by this it speeds up the process of knowledge
creation. The first Ba is the originating Ba. This is where individuals share feelings, emotions and 
mental models. From originating Ba commitment, trust and love emerge through individuals’
sympathy or empathy with others. This is the primary Ba where the knowledge creation process 
begins through face-to-face experiences, therefore it represents the socialization phase in the
SECI model where tacit knowledge is converted and transferred between individuals. Culture and 
knowledge visions are organizational issues closely related to originating Ba according to Nonaka
and Konno (1998).
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The second Ba is the interacting Ba (dialoguing) and this is constructed with more consideration
according to Nonaka. Here people with the right mix of knowledge and capabilities form a team.
Mental models and skills are converted into common terms and concepts through dialogue.
Interacting Ba is related to the externalization mode of the SECI model and this is why dialogue
is key for this Ba. In cyber Ba (systemizing), which is the third type of Ba, virtual worlds instead
of real space and time are used for interaction. Cyber Ba represents the combination mode of the
SECI model. Finally the exercising Ba facilitates the conversion of explicit knowledge to tacit 
knowledge in the internalization mode of the SECI model. Ba can be seen as a platform for the
concentration of the organizations knowledge assets. The applied knowledge of the area is 
collected and integrated in Ba. This means that Ba can be seen as being built on a foundation of 
knowledge. Ba has a complex and ever changing nature, it sets boundaries for the interaction
among the members of Ba at the same time, as it is open. Members bring their own contexts as 
they come and go and this makes Ba evolve. A certain boundary is however necessary to make it
possible for a meaningful context to emerge. This boundary lets them share time and space and
this gives the members a partly shared worldview. 

4.2 Building, Finding, Connecting and Energizing Ba
Ba has an important role in organizational design and it can be generated through organizational
effort. This can be done in quite different ways depending on the situation and the strategy of the
organization. Examples are given in Nonaka (1998) on this where Ba can be seen as a group or an
organisational structure. Nonaka emphasizes the responsibilities of top and middle management
to create opportunities for the building of Ba. Management makes the decisions to implement
these groups and gives conditions for the building of them. This statement points in the direction
that Ba can be viewed as consisting of people, while in what is represented in figure 2 indicates
that Ba is a process, interaction between people.  It is not clear here what Ba represents, is it the 
interaction or the group that is being built or is it both.

Moreover, Nonaka gives examples of four necessary conditions, which give energy and quality to
the SECI process. The four conditions for building, uniting and stimulating Ba are autonomy,
redundancy of information, requisite variety and love, care, trust and commitment. These are 
common criteria discussed in terms of motivational factors important to consider in virtual
working (Adami, 1999; Depickere, 1999; Suomi, 1999). The conclusion in this discussion is also 

Originating Ba
Face –to-

face
Media

Virtual

Exercising Ba Systemizing Ba

Dialoguing Ba

Individual Collective

Type of Interaction

Figure 3. Four Types of Ba.

After Nonaka et al (2000a) p. 16 
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that from one of these the other descends. In contrast to the examples where Ba could be seen as a 
group or an organisational structure here it is also defined as a physical place.

The key for understanding Ba is interaction. Knowledge creation is a human activity, which

.3 Critical comments on Ba
nalyzed and redefined in a paper by Kujansuu (2001). Ba is 

here is a resemblance between the concept of Ba and of communities of practice (CoP) as 

. AN EXAMPLE OF INTENTIONAL USE OF BA 
dents intentionally designed a 

crosses existing boundaries. This means that knowledge is created through the interaction 
between individuals and between individuals and their environment. Thus, Ba is the place where
information is interpreted to become knowledge. It gives social, cultural and historical context 
and thereby it provides the basis for individuals to interpret information and to give it meaning.
Thus, Ba is not only a physical place, it is a concept, which joins physical, mental, and virtual 
space since Ba means “specific time and space”. In this context Ba is not seen as a group or a
physical place but instead as a metaphor. To conclude this section i have showed that Ba can be 
seen as a group, a process, an organisational structure, moreover it is seen as a context that can be
physical, virtual or mental. Ba is also a metaphor where these aspects are connected.

4

The concept of Ba has been a
redefined as a ‘mini world of interaction’, delimited by the boundaries of the mini world itself. 
Kujansuu argue that the concept of Ba must be expanded to hold more than the four types defined 
by Nonaka. Moreover Kujansuu argues that the type of interaction is not the best starting point
for analyzing Ba. This is because the type of interaction is embedded in each knowledge creation
model and thus unnecessary to redefine with Ba. The research should concentrate on the
properties of Ba, prerequisites for Ba and tools required within Ba instead of on the interaction
according to Kujansuu. I agree that there is a need to focus on the properties, prerequisites and
tools of Ba and this is related to my own work. It is however important in my work to focus on 
the type of interaction since this makes it clear what need to be supported. I also think that it is 
important to keep the model with four types of Ba since this makes the connection between the
three elements of the unified model of knowledge creation clear. The picture of the whole 
becomes visible and it is obvious that Ba is part of something larger. The connections to the SECI
process and to the knowledge assets stay clear in this way.

T
pointed out by Creplet (2000) while Nonaka et al (2000a) argue that there are important
differences between them. They argue that a CoP is a living place where members learn
knowledge that is embedded in the CoP, while Ba is a living place where new knowledge is 
created. I agree with Creplet that there is a resemblance between the two concepts. This is most
obvious when it comes to Ba as a group but also in relation to context. Ba is however
distinguished by the incorporation of the spiral process, which leads to knowledge creation, and 
this is why I believe that Ba can be an important model for systems design when aiming for 
systems supporting knowledge activities.

5
In this section I will give a small example of how a group of stu
project focusing on both the core activity to design a web application to a client and in parallel to
this designing the work with a focus on the knowledge management within their project group.
The project began with the whole class making an overview of what knowledge assets each
student had, which types of knowledge assets would be useful in the project and thereafter they
divided the class into four groups where a distribution of the identified knowledge assets were
present in each group. In this way each group could be viewed as a group with competences
crossing different boundaries. The identified competences, which the students believed would be
important, were for example programming skills, analytical thinking, leader skills, writing skills 
and also social skills. Thereafter the design of the work in the groups began with a plan for the 
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knowledge management in parallel with the design of the project with the web application. They 
identified what goals and visions they had, what norms and values they wanted and they also
decided to have a continuing evaluation of the process to see that they worked according to their 
plan. This can be viewed as the building of mental Ba’s, i.e shared ideas, thoughts and values. 

The next step was to make a more complete analysis of the group’s knowledge assets. In this part

he Interacting Ba turned out to be the most used type of Ba. The groups had project meetings

he students have used different models or concepts as a starting point in their discussions and in 

his small example show how the concept of Ba can be used to guide the intentional design or 

of the work they used the model of knowledge assets from Nonaka et al (2000a). The analysis
made them aware of what types of knowledge they had in common but also in what ways they
differed. This led to an awareness, which helped them to make strategic choices in their way of
working. One of the students says “I want to emphasize that the fact that the members of the
group has brought different frames of reference into the group has made it important to plan for 
what knowledge to focus on” in relation to the process of the work, i.e. who should do what and 
at what moment of time and how should this be shared with the others. It also helped them to
identify what typed of Ba to use in different parts of the work. In the originating Ba the students
describe that they have worked together with or discussed with another group member. Through 
the sharing of experiences they have been able to represent their tacit knowledge. Moreover, they
have used brainstorming as a method to make tacit knowledge explicit.

T
where they through dialogue shared ideas, knowledge and values. They analyzed and revised and 
through this built new knowledge and values, which were common for the group. Many of the 
students claim that this Ba has been very important since this has made it possible for them to 
develop a joint understanding of what must be done and how this should be done. During the 
course the class has had lectures, tutorials and laboratories where they learnt more about different 
techniques important for the project. They also say that they have learned immensely from each
other. The groups have aslo used different types of virtual Ba. One group used a virtual meeting
place on the web. On this site they collected all the documentation from the project. This place on
the web has helped the group to coordinate the work and to share each member’s work with the
others. Finally, the students used the exercising Ba in which E-mail and SMS was used
extensively. This has been an important way to share knowledge in the groups. It is described in 
the reflections of the students how they after every part of the process have reflected and the new
knowledge has been internalized within them.

T
that way they created a joint language. The models worked as concepts to gather around and
made it possible for everybody to relate the discussions and work to these models. One student
says “To be able to make our tacit knowledge explicit we used different models or metaphors and
talked around them… I think it is perfect to have a joint language to describe things, this makes it
possible for everybody in the group to understand the discussion.” This can be also be viewed as 
the building of mental Ba’s. Another of the students says that it is possible to improve the
knowledge sharing through better and more functioning channels, and the challenge is to find and
energize new Ba. This student was fascinated how different Ba could facilitate the knowledge
sharing and building. Another student concludes his reflections that “the intentional work with 
knowledge management helped immensely and enhanced the working process”. Many of the 
students say that even though they never worked in these groups before the work progressed
surprisingly smoothly thanks to their conscious work with knowledge management.

T
choices of what places to use for knowledge sharing and building. The reflections made by the 
students after this process also show that they have worked in ways that they would not have
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done otherwise. They also describe that they have built and shared knowledge in ways that they 
aren’t used to.

6. DISCUSSIONS 
According to (Nonaka, 1994) cross-functional groups where experience sharing and continuous
dialogue are facilitated by the management on interaction serves as a building block for
structuring the knowledge creation process in an organization. This continuous dialogue involves
an important process of perspective making and perspective taking (Boland, 1995) where 
knowledge is exchanged, evaluated and integrated within the new work across traditional 
organisational boundaries. Perspective making is communication, which strengthens the unique
knowledge of a community, and perspective taking is communication, which improves the 
community’s ability to take the knowledge of other communities into account. In work across 
traditional organisational boundaries both of these ways of communicating will be important.
Therefore it is important to consider these questions in the design of supporting systems. The
example from the student project has showed how important this has been to consider.

While work across traditional organisational boundaries have benefits in producing products and
services they also have a number of limitations. Working in a distributed environment will affect
these groups in that they lose many of the opportunities for informal collaboration and knowledge
sharing. Effectively managing and sharing knowledge is difficult enough in co-located groups but 
distributed environments pose even greater challenges for this. To focus on the creation of a 
shared context in these groups may provide a mechanism for overcoming some of these 
limitations. In this process Ba can be a helpful tool. It will make you aware of what needs there 
are of physical and virtual contexts. Moreover the different types of Ba support different types of 
knowledge sharing and creation; this makes it possible to choose or designs the right context
according to goals and visions. 

My analysis show that Ba can be viewed from many different perspectives, first the human aspect 
as Ba can emerge in the individual the group etc, as a process when Ba emerges through
interaction between individuals and Ba also can be viewed from a time and space aspect. The 
concept of Ba is a means to understand the role of context in knowledge processes. As I see it Ba

is a metaphor, which can help us to focus on different contexts and to design these contexts in 
ways, which support the people working across boundaries. My literature review has showed that 
there is awareness in Scandinavian and European information systems research to take both social
and technical aspects into account. To some extent Sutton (2001) took this view furthest and 
argued for organisational as well as technical focus in the design work. Randall et al (2001) argue 
that information systems must be designed so that it support the actual work. Both of these papers 
could be related to work across traditional organisational boundaries, even though they
themselves don’t take that perspective. My argument is that Ba could give an important
contribution to the design efforts for systems supporting these ways of working. Ba is a concept,
which handles many different aspects, and when designing for the complex situation, which is 
typical for work across traditional organisational boundaries, the concept of Ba can give a
contribution.

The example of the student’s way of working with conscious choices and design of places for 
dialogue leading to knowledge sharing and building is directly related to the design of systems
supporting knowledge activities. In many cases there may be systems available to use but in other
cases it will become necessary to design new systems. Therefore is it important to test the concept
of Ba in different ways to find out in what ways it can help us design these systems. It will also
become clear when to use IT based systems and when to use other meeting places for interaction.
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The importance of a theoretical framework for the designer has been mentioned in this paper and
Ba can give the systems designer a framework that explicitly takes the context of the system into 
account. This means that the challenge of creating useful, workable systems for organizations is 
grounded in a socially as well as technically focused model.

7. CONCLUSIONS
In this paper I have presented an outline on how to use Ba in the design of systems supporting
work across traditional organisational boundaries. I began with a review of what issues related to 
this that has been addressed in the SJIS and EJIS during the last five years. The results from this 
review turned out to give a somewhat scattered result. No focus on designing a structure or a 
platform for knowledge sharing in work across traditional organisational boundaries was found. I
continued with ideas on systems design and the concept of Ba. The aim of my work is to give a
contribution to the design efforts of systems supporting work across traditional organisational 
boundaries especially in relation to the process of knowledge creation and knowledge sharing.
The examples from the student project show that Ba is a powerful metaphor in helping the design
of work across traditional boundaries. Ba helped the students to choose or design the right context
for different types of knowledge sharing and creation.

The contribution lay in the indication that Ba can be used as a theoretical framework to use in the
design of supporting systems for knowledge processes in work across traditional organisational
boundaries. Therefore the concept of Ba has been highlighted in relation to these issues. I have
showed that the concept of Ba has multiple functions as it helps the designer to view the design
situation from many different perspectives. I have also showed that Ba can give us help to design
the whole system. In relation to figure 1 this means that we design supporting systems in both
parts of the figure. The fact that the design focuses on both virtual and physical systems gives us
a way to manage the interaction, which leads to knowledge sharing and creation. This is however 
only a small beginning of the work which needs to be done in this area. As my review showed
there is not much work reported on in this question. I intend to report in a forthcoming paper on
an empirical study where Ba has been used.
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