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Abstract 

Literature suggests that communities of practice need to be created via a bottom-up approach as 
the community’s success depends on the users’ motivation to participate. However, 
organizational members may not always have or see the opportunity to create a community. This 
research examines whether a top-down approach from organizational management can also be 
used to create a community of practice. A single case study is used to examine which 
interventions management can use to create a community via a top-down approach. Finally a 
methodology is developed which can be used by management to create a community of practice. 
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Executive summary 

Knowledge is seen nowadays as an important resource for organizations as it lays the 
foundations for innovation. Organizations with globally dispersed units find it hard to integrate 
knowledge, since differences in place and time have a negative effect on social relationships and 
thereby knowledge sharing (Allen, 1977). Academic literature agrees that organizations can 
create communities of practice to manage knowledge among globally dispersed units (Wenger et 
al., 2002; Koh et al., 2007; Meeuwesen and Berends, 2007; Schleimer and Reige, 2009). Wenger 
et al. (2002, p 4) define a community of practice as a ‘group of people who share a concern, a 
set of problems, or a passion about a topic, and who deepen their knowledge and expertise in 
this area by interacting on an ongoing basis’. Wenger et al. (2002) argue that communities must 
be created via a bottom-up approach, because the community’s success depends on its member’s 
motivation to share knowledge. Little attention is given in the literature on how to create a 
community of practice when the users do not have the opportunity or are not motivated to create 
a community. The core objective of this research is therefore to determine whether a community 
of practice can be created via a top-down approach.  

A literature study is performed on how management can create knowledge management via a top 
down approach. Based on academic literature a methodology is developed for creating value by 
knowledge management (see Figure I). This methodology is made from an organization’s point 
of view and contains three parties: top management, middle management and users. The tasks of 
each party are depicted in this 
methodology. The three layers can 
be explained as strategic (inner 
circle), tactical (middle circle), and 
operational (outer circle).  

Value is created out of knowledge by 
integrating knowledge held by 
several specialists (e.g. engineers, 
sales persons, suppliers, and 
customers). Integrating knowledge 
gains new insights and creates both 
evolutionary and revolutionary 
innovation (Grant, 1996; Postrel, 
2002). Postrel argues that 
management plays an important role 
in the integration of knowledge. Top 
management must determine to what 
extent knowledge fits in the 
corporate strategy and ascertain a 
suitable tactic for managing 
knowledge. Middle management 
must apply this tactic and manage 
problems which arise during operation. Daft (1993) divided the task of top management in four 
elements: planning, organizing, leading, and controlling. When knowledge management 
becomes part of the corporate strategy a tactic has to be developed to support the strategy.  
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Both top and middle management are involved in designing the tactic (Davenport et al., 1998; 
Postrel, 2002). Top management has three different tasks to realize knowledge management 
(Davenport et al., 1998): emphasize the importance; free resources; and set goals. Middle 
management is concerned with executing the tactic (e.g. create a community of practice), which 
can be done by focusing on five elements: relationships, infrastructure, common language, 
opportunity, motivation. Relationship  between the sender and receiver is an important factor in 
managing knowledge, because it determines the speed of knowledge distribution (Rogers, 1995; 
Szulanski, 1996; Alavi and Leidner, 2000; Gupta and Govindarajan 2000). Infrastructure is 
needed to manage the supply and demand of knowledge  effectively. Common language 
influences knowledge management in several ways (Nahapiet and Ghoshal, 1998). It affects 
social relations, it determines the ability to gain access to people and their knowledge, and 
language influences the creation of knowledge. Opportunity means that there must be a market 
(i.e. demand and supply) for knowledge (Teece, 1977; Szulanski, 1996; Hansen 1999, Gupta and 
Govindarajan, 2000). Motivation is important in the distribution of knowledge as the sender must 
be motivated to share knowledge and the receiver to accept knowledge (Gupta and Govindarajan, 
2000). Academic literature suggested several interventions which middle management can use to 
facilitate, create, and maintain the knowledge management process.  

Alavi & Leidner (2000) and Pentland (1995) divided the knowledge management process in four  
different steps: creation, storage and retrieval, distribution, and application. Knowledge creation 
is making new combinations of information and knowledge. Knowledge storage and retrieval is 
aimed at increasing the chance that knowledge is reused and is also known as organizational 
memory (Walsh and Ungson, 1991). Knowledge distribution is the transfer of knowledge to 
places where it is needed and can be used (Alavi & Leidner, 2000). Knowledge application is ‘an 
organization’s timely response to technological change by utilizing the knowledge and 
technology generated into new products and processes’ (Song et al., 2005). 

This research tries to fill this gap in literature by focusing on a Dutch organization named 
Amoenin. Amoenin has four business offices (BO) dispersed around the world, which have 
contact with their local customers. Each BO employs one person with technical knowledge, who 
gives technical advice to customers: product support engineer (PSE). The BOs work as separate 
units and have limited contact with each other. The PSE is the only person with a technical 
background in a BO. PSEs may feel the need to share experience (i.e. knowledge), since it can 
help them to perform their tasks better, but see no opportunity to do so.  
Amoenin’s problem definition is: application knowledge is created but not shared between BOs, 
which means that limited value is created out of application knowledge. Case analyses were used 
to determine to what extent application knowledge is currently managed and to determine the 
influence of corporate strategy.  

The analysis showed that Amoenin’s first customers were from the early market in the 
technology adoption life cycle. New application knowledge had to be created for these 
customers, because these customers had unique problems. Amoenin’s strategy became focused 
on competence creation. The structure to manage application knowledge was therefore optimized 
for creating application knowledge. For example, BOs were created around the world to create 
strong relationships with customers. Storage, retrieval, and distribution of application knowledge 
was not important as each case was unique and application knowledge could not be reused. This 
way of working gave Amoenin its technological leadership, but is also the root cause of the 
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current situation. When Amoenin grew larger and technologies matured, more customers from 
the main market were attracted, but Amoenin never changed its strategy and tactic to manage 
application knowledge. Customers from the main market often outsource the problem to 
Amoenin and expect a fitting solution because these customers have limited resources and less 
expertise with crudpots. Since Amoenin does not integrate application knowledge it is hard to 
serve customers from the mainstream market, because application knowledge is not reused 
across BOs. In other words, Amoenin is not capable of creating the maximum value out of 
application knowledge. Another result of not managing application knowledge is that there is a 
potential knowledge loss when someone leaves the organization. In the long term it can even 
harm Amoenin’s technological leadership, since application knowledge must be reused to 
understand application knowledge on an industry level. Amoenin’s management wants to create 
a community of practice to integrate technical knowledge, as PSEs do not have the opportunity 
to create a community.  

Several suggestions are made to improve the facilitation (e.g. TikiWiki and appointment of a 
FAE), such that a community of practice is created via a top-down approach. The proposed 
solution lowered the barriers for sharing application knowledge, due to a stronger internal 
cohesion, better facilitation, and more opportunities to share application knowledge. The crucial 
part was to motivate the stakeholders to participate in the community. A pilot is used to create 
willingness to participate in the community by lowering potential resistance against the 
community. This community of practice helps to create, store, retrieve, distribute, and apply 
application knowledge, despite differences in place and time. The community increases a PSE’s 
capability for taking effective action and to create more value out of application knowledge.  

This research showed that a top-down approach can be used when the ‘potential’ core members 
are decentralized and see no opportunity to create a community via a bottom-up approach. 
Management must facilitate a community’s and provide opportunities for members to participate. 
Kyriakopoulos and de Ruyter (2004) divided organizational memory into declarative memory 
and procedural memory. Procedural memory refers to how things are done, while declarative 
memory is memory for facts, events, or propositions. Management can motivate users to create 
declarative knowledge, but should not try to influence the content. This research showed the 
importance of a pilot. The pilot enabled management to emphasize the needs and benefits of a 
community in order to motivate the organizational members to participate. Resistance towards 
change is lowered when organizational members can provide input and suggestions for change. 
In other words, a pilot should be used to catalyze the creation, storage, retrieval, distribution and 
application of declarative knowledge by using the procedural knowledge provided by 
management. A pilot is therefore crucial for a community’s success when developing it via a top-
down approach. Management can use, depending on the situation, interventions to create 
motivation (e.g. create online and offline events, free time, appoint coordinator, appoint 
knowledge activists, and give rewards). 
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1 Introduction 

Knowledge is seen nowadays as an important resource for organizations as it lays the 
foundations for innovation. Integration of knowledge (e.g. technical knowledge and market  
knowledge) held by several specialists (e.g. engineers, sales persons, suppliers, and customers) is 
important to gain new insights and create both evolutionary and revolutionary innovation (Grant, 
1996; Postrel, 2002). However, it is hard to combine supply and demand of knowledge since it 
may be scattered throughout the organization. Besides, no single person possesses all knowledge 
present in an organization. Academic literature argues that strong social relationships within 
organizations are necessary for knowledge management (Coleman, 1988; Kogut and Zander, 
1992; Burt, 2001). Organizations with globally dispersed units find it hard to accomplish this, 
since differences in place and time have a negative effect on social relationships and thereby on 
knowledge sharing (Allen, 1977). Managing technical knowledge between globally dispersed 
units is hard, since technical knowledge is hard to codify and is often context specific. 
Academic literature agrees that organizations can create communities of practice to manage 
knowledge  among globally dispersed units (Wenger et al., 2002; Koh et al., 2007; Meeuwesen 
and Berends, 2007; Schleimer and Reige, 2009). Community members have similar passions and 
expertise for a certain topic and are held together by commitment and identification with the 
group and its expertise. Wenger et al. (2002) argue that communities must be created via a 
bottom-up approach. That is, community members, not managers, have to create and maintain 
the community, as the community’s success depends on the users’ motivation to participate.  
Little attention is given in the literature on how to create a community of practice when the users 
do not have the opportunity or are not motivated to create a community. The core objective of 
this research is therefore to determine whether a community of practice can be created via a top-
down approach.  

This research tries to fill this gap in the literature by focusing on a Dutch organization with 
globally dispersed units. Each unit employs one person with technical knowledge. The persons 
work as individuals in different time zones and language and therefore see no opportunity to 
create a community. The board of this organization wants to create a community of practice to 
integrate technical knowledge, as the users do not have the opportunity to create a community 
themselves. This research developed a community of practice via a top-down approach.  

1.1 Research methodology 
The reflective cycle, as proposed by Van Aken (1994), is used as methodology for this research. 
This reflective cycle, see Figure 1.1, is especially designed to fill a knowledge gap in the 
academic literature by using a business case. This research focuses on a Dutch organization with 
globally dispersed business offices to fill the gap regarding top-down created communities. The 
business problem itself is researched by applying the regulative cycle as proposed by Van Strien 
(1997). The regulative cycle is particularly applicable for business problem solving since it 
consists of an analysis to determine the needs the design should meet, followed by an 
implementation and reflection of the design. Chapter 2 synthesizes academic literature (i.e. 
design knowledge) on knowledge management and communities of practice. In chapter 2 a 
methodology is developed, which describes how knowledge management initiatives can be 
created via a top-down approach. A case is selected in chapter 3 to test this methodology. 
Chapter 3 also identifies the problem. This problem identification drives the whole project, since 
it is an agreement between the involved stakeholders (Van Aken et al., 2007). Chapter 4 gives 
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specific knowledge on the context of the problem by analyzing the problem. A diagnosis of the 
problem is made based on the problem analysis. The analysis and diagnosis is the foundation of 
chapter 5, which gives the plan of action to solve the problem. The plan of action consists of a 
solution design, which describes the solution, and a change plan, which outlines the changes that 
need to be made. The implementation step concerns the actual changes of roles and work 
processes on the basis of the solution design and change plan. The last two steps of the regulative 
cycle are only addressed via a pilot, which has been performed to test the internal validity of the 
plan of action. The actual implementation and evaluation need to be performed by the 
organization, not the student, in order to reach full potential of the solution. Chapter 6 gives the 
findings of this study for Amoenin, and also gives directions on what Amoenin needs to do to 
implement and evaluate the solution. Chapter 7 reflects how the results of this study contribute to 
academic  literature. This last chapter also gives a methodology for organizations that want to 
implement a knowledge management intervention via a top-down approach. The last chapter also 
gives the limitations of this research and future research directions.  

 
 

 
Figure 1.1: The reflective cycle (Van Aken, 1994) 
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2 Literature review 

This chapter synthesizes academic literature to determine how a community of practice can be 
created via a top-down approach. To accomplish this objective, this chapter is divided into four  
parts. The search methodology is provided in the first part. The second part describes what 
knowledge is. Academic literature is synthesized in the third part to determine what knowledge 
management is and how to create value out of it  via a top-down approach. This part gives a 
methodology for creating knowledge management via a top-down approach. The fourth part of 
this chapter gives a summary on the academic design knowledge on communities of practice.  

2.1 Search methodology 
Throughout this research academic literature is used. To guarantee the quality of the found 
literature a search methodology has been developed. The goal of this methodology is to 
synthesize and analyze academic literature. The search strategy includes three basic steps to end 
up with an amount of appropriate articles, approximately three or four academic journal articles 
per topic. The strategy includes the following steps:  

1) A global search by using the TUe catalogues and by the TUe supported search engines.  

2) Search criteria (exceptions allowed):  
• Article TUe’s journal quality list (Sterken and Leeflang 2000). This ranking order is 

made by scoring the journals on familiarity, theory and practice contribution, read and 
cite-frequency, and likelihood of publishing. 

• Articles with high impact based on citations; 
• Published in the last 15 years (exception for papers with high impact); 
• Books present in the TUe library.  

3) An elimination of articles and books. The abstract, introduction and discussion/conclusion are 
read. Goal is to find three or four articles per topic which are highly relevant and provide the 
desirable quality.  

2.2 Knowledge management 
This section synthesizes literature on how knowledge can be managed, via a top-down approach, 
such that it creates value for the organization.  

2.2.1 What is knowledge? 
The search for the explanation of the word knowledge is something that has kept philosophers 
busy since Plato (360 B.C.). In his dialogue Theaetetus, Plato described knowledge as a justified 
true belief. Gettier (1963) was able to find situations where this definition does not hold. 
Philosophers have tried to solve this ever since, but no commonly accepted solution has been 
found. One possible solution is to define knowledge as: a justified reliable belief. Knowledge in 
itself has no value, but can be used to create value in combination with labor, material, and 
capital. Therefore it is argued that knowledge has an instrumental value (e.g. Berends, 2003). 
This implies that knowledge cannot be measured directly but should be valued by its application. 
Knowledge can be valued by looking at the level of understanding. To do so one must focus on 
the application of knowledge. The better the understanding, the better knowledge is applied. This 
research defines knowledge as: 
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A justified reliable belief that increases an entity’s capacity for taking effective action.  

This definition is not purely philosophical but also contains organizational elements. Reliable is 
included because most individuals and organizations, in contrast to philosophers, are not 
searching for the absolute truth. The term entity refers to persons or collectives (e.g. 
organization), and action is based on the fact that knowledge has an instrumental value. Effective 
means that the uncertainty and ambiguity of an action has decreased, such that the consequences 
of an action are better known (Daft and Lengel, 1986). This definition of knowledge is rather 
philosophical and not used by others in the field of organization science.  

2.2.2 Taxonomies and characteristics of knowledge 
Numerous taxonomies of knowledge are identified. Tacit & explicit and individual & group 
knowledge are the most important taxonomies. Tacit knowledge is ‘know-how’ (e.g. experience, 
skills) and is hard to codify, since it is often context specific. Explicit knowledge is know-what 
(e.g. manual, formula), which is easier to codify (Polanyi, 1969). Individual knowledge is 
possessed by individuals, and group knowledge by multiple persons.  
Two important characteristics of knowledge are 
information richness and stickiness. Information richness 
is the ability of information to change understanding 
within a time interval (Daft and Lengel, 1986). This 
change of understanding depends on the amount of detail 
contained in a piece of information. The information 
richness influences the suitable medium for 
communication. The differences in richness are based on a 
medium’s capacity for immediate feedback, number of 
cues and channels utilized, personalization, and language 
variety. Face-to- face communication gives immediate 
feedback and contains multiple cues via gestures, tone of 
voice and the message content is expressed in natural 
language. This makes face-to-face the richest 
communication medium. Daft and Lengel classified media 
in order of decreasing richness as shown in Figure 2.1. 
Stickiness of knowledge is a definition which represents the cost to transfer knowledge (Von 
Hippel, 1994). The cost of transferring tacit knowledge is high compared to explicit knowledge. 
The transfer of knowledge and information is divided in four factors (Szulanski, 1996): 
characteristics (1) of the knowledge transferred, (2) of the source, (3) of the recipient, and (4) of 
the context in which the transfer takes place.  
 
People and organizations try to control and manage knowledge. Knowledge is intangible and 
heterogeneous, but to fully manage knowledge one must make it tangible and standardized. This 
affects the quality and value of knowledge in a negative way, because one must make knowledge 
explicit by decreasing the richness and stickiness of a piece of knowledge in order to fully 
control it. This dilemma raises the question of how and to what degree knowledge should be 
managed. A methodology has been developed based on a literature study, which can be used to 
create and manage knowledge via a top-down approach (Figure 2.2). This methodology is made 
from an organization’s point of view and contains three parties: top management, middle 
management and users. The tasks of each party are depicted in this methodology in Figure 2.2. 

 

 
Figure 2.1: Richness of communication media 
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The three layers can be explained as 
strategic (inner circle), tactical (middle 
circle) and operational (outer circle). The 
next two sections will explain the 
elements of this methodology from an 
organizational point of view.  

2.2.3 What is knowledge 
management? 

Grant (1996) introduces the knowledge-
based theory of the firm which states 
that the primary goal of a firm is to 
integrate specialist knowledge resident 
in individuals into goods, processes, and 
services. Knowledge management is , in 
this theory, the coordination for the 
knowledge integration. In other words 
the value of knowledge management for 
an organization is to increase the 
capacity for taking effective action. 
There is no uniform definition of 
knowledge management. This research 
defines knowledge management as:  

The process of identifying, capturing, and integrating external specialist’s knowledge, which 
increases an entity’s capacity for taking effective action.  

The word external refers to the fact that the entity itself does not create knowledge, because then 
it would be called research or development instead of knowledge management. It is important to 
mention that when the entity is an organization its members are viewed as external. The entity is 
in these days mostly an organization. Employees have become specialists in a certain field. In 
other words, employees possess specialized knowledge. One could think of consultants, IT and 
software designers, accountants, scientists, engineers, and architects as knowledge providers. An 
organization needs to integrate this knowledge  to develop products or services. Globalization 
forces organizations to ask themselves (Prusak, 2001): what do we know, who knows it, what do 
we not know that we should know? The answers to these questions will provide the basis for 
taking effective action (e.g. developing a new product or service or being environmentally 
friendly). The type of action in knowledge management can be divided into inward and outward 
actions (Sveiby, 1997). Outward actions are related to customers and suppliers, while inward 
actions are related to maintaining and building the organization. Another distinction which 
affects the type of action is the level on which knowledge is managed (e.g. team, departmental, 
or organization). This leaves the question of how to identify, capture and integrate external 
specialist’s knowledge?  

Alavi & Leidner (2000) and Pentland (1995) divided the knowledge management process into 
four different steps: creation, storage and retrieval, distribution, and application. Knowledge 
creation is “making new combinations of information and knowledge, either by combining 
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elements previously unconnected or by developing novel ways of combining elements” (Nahapiet 
and Ghoshal 1998, p 248). This can be done by open innovation: creating new knowledge 
internally or by making use of external knowledge (i.e. knowledge spillover). Nonaka (1994) 
views knowledge creation at the organizational level as an interaction between tacit and explicit 
knowledge. Nonaka identified four different modes of knowledge creation: socialization, 
externalization, combination, and internalization (also known as SECI model). Knowledge 
storage and retrieval is aimed at increasing the chances that knowledge is reused. Storage and 
retrieval is also known as organizational memory (Walsh and Ungson, 1991). Organizational 
memory avoids waste of resources and that the wheel reinvented. However, organizational 
memory can also be a liability when the organization’s environment rapidly changes and 
adaption is required. Organizations have to ‘unlearn’, which is a process through which learners 
discard knowledge that is obsolete and misleading. Knowledge distribution is the transfer of 
knowledge to places where it is needed and can be used (Alavi & Leidner, 2000). Information 
technology (IT) plays an important role in the distribution of knowledge. Gupta and 
Govindarajan (2000) have identified five elements in the distribution of knowledge: (1) 
perceived value of the source unit’s knowledge; (2) motivational disposition of the source; (3) 
existence and richness of transmission channels, (4) motivational disposition of the receiving 
unit; (5) absorptive capacity of the receiving unit. Knowledge application is ‘an organization’s 
timely response to technological change by utilizing the knowledge and technology generated 
into new products and processes’ (Song et al., 2005). Looking at the definition of knowledge 
management shows that value is created when knowledge is applied to take effective (i.e. timely 
response) action. Knowledge has an instrumental value, as discussed before, which means that 
the value of knowledge is created during the application.  

2.2.4 Managing knowledge 
This section focuses on how knowledge can be managed via a top-down approach. Postrel 
(2002) argues that management plays an important role in the integration of knowledge. Top-
management must determine to what extent knowledge fits in the corporate strategy and it must 
determine a suitable tactic for managing knowledge. Middle management must apply this tactic 
and manage problems which arise during operation.  

2.2.4.1 Top management 
Academic literature describes numerous ways of how top-management should determine an 
organization’s strategy. Knowledge management literature often uses the model of Daft (1993), 
who divided the task of top-management in four elements: planning, organizing, leading, and 
controlling. When knowledge management becomes part of the corporate strategy a tactic has to 
be developed to support the strategy. Top management has three different tasks to realize 
knowledge management (Davenport et al., 1998): emphasize the 
importance; free up resources; and set goals.  

2.2.4.2 Middle management 
Both top and middle management are involved in designing the 
tactic (Davenport et al., 1998; Postrel, 2002). Middle management 
is concerned at executing the tactic (e.g. create a community of 
practice), which can be done by focusing on five elements: 
relationships, infrastructure, common language, opportunity, 
motivation. These five elements must all be present to facilitate, 

 
Figure 2.3: Facilitation of 
knowledge management 
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create, and maintain knowledge management. Facilitation is viewed in this report as the 
combination of relationship, infrastructure, and common language (see Figure 2.3). Management 
must create and maintain knowledge management by motivating and giving opportunities to 
organizational members. 
Relationship between the sender and receiver is an important factor in managing knowledge. The 
strength of a relationship, determined by the amount and frequency of contact, determines the 
speed of knowledge transfer (Rogers, 1995; Szulanski, 1996; Alavi and Leidner, 2000; Gupta 
and Govindarajan 2000). Geographic proximity negatively influences the strength of a 
relationship (Allen, 1977).  Granovetter (1973) argues that weak relationships are suitable in 
transferring low tacit information, but limit the diffusion of high tacit information, since the 
contact is not intense enough. 
Infrastructure is needed to manage the supply and demand of knowledge effectively. 
Infrastructure can be divided into organizational infrastructure and IT infrastructure (i.e. 
communication tools) needed. A distinction can be made between internal and external 
organizational structures. Internal structure is the intra-organizational structure, whereas external 
is the inter-organizational structure. Rogers (1995) and Burt (2001) argue that the speed of 
knowledge diffusion in a network depends on its cohesion. IT plays a very important role in 
distributing information (Alavi and Leidner, 2000). Information is often stored digitally (i.e. 
knowledge repository) and communication tools are often IT based. Figure 2.1 shows several IT-
based communication tools. 
Common language influences knowledge management in several ways (Nahapiet and Gho shal, 
1998). First, language has a direct and important effect in social relations. The extent of common 
language determines the ability to gain access to people and their knowledge, since language 
enables the discussion and exchange of knowledge. Second, language provides a frame of 
reference for observing and interpreting data and information and thereby influences people’s 
perception. Finally, language influences the creation of knowledge, since creation is a process of 
replacing or adding components within an entity’s knowledge. Lesser and Storck (2001) argue 
that common language goes beyond words, since it also addresses acronyms, subtleties, and 
assumptions people use in day-to-day interactions. 
Opportunity means that there must be a market (i.e. demand and supply) for knowledge (Teece, 
1977; Szulanski, 1996; Hansen 1999, Gupta and Govindarajan, 2000). Zipf (1949) developed a 
principle which explains human behavior called the principle of least effort. The principle holds 
that people strive to solve the ir problems in such a way that the total work is minimal. This 
principle also counts for how engineers seek information (Anderson et al., 2001). This principle 
implies that the more accessible knowledge is, the higher it is valued.  
Motivation is important in the distribution of knowledge as the sender must be motivated to share 
knowledge and the receiver to accept knowledge (Gupta and Govindarajan, 2000). Motivation is 
often split up in extrinsic and intrinsic motivation within knowledge management literature (e.g. 
Osterloh and Frey, 2000; Menon and Pfeffer, 2003; Bock et al., 2005). Osterloh and Frey (2000) 
define extrinsic motivation as the ability to satisfy a need indirectly, especially through monetary 
compensation. Earning money is for example a goal, which provides satisfaction independently 
of the actual activity itself. Motivation is intrinsic if an activity is performed to satisfy one’s 
needs immediately. In other words, intrinsic motivation is valued for its own sake and appears to 
be self sustained. Lack of common language, infrastructure, relationships, or opportunity can 
negatively influence motivation (i.e. cause barriers) for knowledge sharing.  
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Academic literature suggested several interventions which middle management can use to 
accomplish these tactics (facilitate, create, and maintain). These interventions will not be listed 
here as the usability of interventions is context specific. A problem analysis should clarify what 
knowledge is present and what needs to be created by the different specialists. The created 
specialist’s knowledge needs to be captured (storage and retrieval). Integration of the created 
knowledge with already existing knowledge is needed to make it organizational knowledge 
(distribution). Application of this organizationa l knowledge will make it possible to take 
effective action. This is an iterative process, which implies that knowledge management is a 
process that needs to be valued continuously to increase an organization’s capacity for taking 
effective action. The task of middle management is to provide a structure and to maintain the 
quality of the knowledge management process.  

2.3 Community of practice 
The introduction mentioned that a community of practice is often used to manage knowledge 
among globally units. Wenger et al. (2002, p 4) define a community of practice as a ‘group of 
people who share a concern, a set of problems, or a passion about a topic, and who deepen their 
knowledge and expertise in this area by interacting on an ongoing basis’. The purpose of a 
community of practice is to create expand, and exchange knowledge and to develop individual 
capabilities. A formalized relationship, like departments or project teams is unnecessary and 
unwanted when the users are dispersed over the world. A less formalized way to create 
relationships among users is to facilitate a community of practice. Community members have 
similar passions and expertise for a certain topic and are held together by commitment and 
identification with the group and its expertise. A community consists of core members, who 
participate actively by supplying social and intellectual capital, and a group of passive members 
who participate peripherally (Wenger et al., 2002). Active members use the knowledge in the 
community in daily work, whereas the same knowledge helps passive members to perform some 
tasks better.  

While performing a literature study on communities of practice, two types of communities are 
distinguished: centralized and decentralized communities. In the first type, the core members, 
who create and own the knowledge are centralized at one place, while the core members are 
decentralized (globally dispersed) in the second type. No other literature was found that 
supported this distinction.  

2.3.1 Centralized community of practice 
In a centralized community, the core members are from the same site, building, business unit, 
department, group, or team. This means that core-members of a centralized community are not 
only bound by the same interest but also by association. This makes creating a community of 
practice a lot easier, since the community can, most likely, be built on already existing 
relationships, language, and have face-to-face communication during the ramp-up. This means 
that core members in a centralized community have a ‘good’ opportunity to create a community 
via a bottom-up approach. In the automotive industry, most communities are centralized since 
this industry typically has a central R&D (e.g. Schleimer and Riege, 2009). The generated 
knowledge is then distributed from the central R&D to all the passive members of the 
community, who can give feedback (e.g. user experience) but are not knowledge owners.  
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Wenger et al. (2002) argue that a community of practice must be created via a bottom-up 
approach, which means that the users create and maintain the community. A bottom-up approach 
is advised for two reasons. First, communities depend on its members, which imply that without 
active participation knowledge management is impossible (Wenger et al., 2002). A community 
remains useful when new and useful knowledge is shared in the community, because the value of 
knowledge decreases over time. Second, a community’s success decreases when the content is 
pre-defined and controlled (Brown and Duguid, 1991; Wenger et al., 2002). Ideas on the use of 
knowledge should emerge in practice (i.e. during and after the implementation of the solution), 
during the ramp up phase of the community. Academic literature agrees that is important that the 
community is given autonomy over how to utilize knowledge (Brown and Duguid, 1991; Foss 
and Pedersen, 2002). Kyriakopoulos and de Ruyter (2004) divided organizational memory into 
declarative memory and procedural memory. Procedural memory refers to how things are done, 
while declarative memory is memory for facts, events, or propositions. Kyriakopoulos and de 
Ruyter found that creativity is at best when a moderate level of procedural memory as well as a 
high level of declarative memory is used. Thus, the most value is created out of knowledge 
management when moderate levels of procedural as well as a high level of declarative memory 
are applied.  

2.3.2 Decentralized community of practice 
The core members in a decentralized community are globally dispersed, which negatively 
influences the relationships, common language, and infrastructure. This decreases the 
opportunity and motivation to create a community of practice via a bottom-up approach. This 
research therefore suggests therefore that in a decentralized situation the community has to be 
created via a top-down approach, which means that management must create some procedural 
knowledge. Such communities are often found in the consumer goods industry, where companies 
try to acquire the consumer’s knowledge of a product. This is done by bringing together 
consumers on a company hosted website to discuss the consumer’s experience (e.g. product 
failure, suggestions for improvement). Besides, customers often give each other support. 
Management must create some procedural memory in a decentralized community to bind core 
members. Core members must take over the responsibility of the community from management 
after the ramp-up phase. Management will otherwise determine the content which decreases the 
community’s success.  

2.3.3 Drawbacks of a community 
A major drawback is that a community always has to be monitored and invested in, to secure the 
continuity, since its success depends on human behavior. The members must remain active in 
order for the community to be successful. Wenger et al. (2002) argue that communities must not 
function too well either, because this may cause disorders in the community, its domain, or 
practice. The relationships in the community must not be too tight as this may turn a community 
in a clique which distances itself from the organization. This can cause barriers for outsiders and 
can cause differences in the agenda between the organization and the community. The solution 
proposed is that experts are appointed per application field (i.e. domain). This ownership can 
also have negative sides as it can cause arrogance, blindness to other perspectives, and over-
confidence. The community must develop a common language to share knowledge and practices. 
However, this can cause problems when communicating with outsiders. It can prevent 
community members from seeing what is going on in the outside world as they have a different 
paradigm. 
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3 Case selection and problem identification 

This chapter describes the selected case to create a community of practice via a top-down 
approach. This chapter also describes the first step of the regulative cycle, which is the 
identification of the problem. First the methodology is provided, after which the problem context 
is presented. Finally the problem definition is given. 

3.1 Case selection 
A Dutch original equipment manufacturer (OEM), named Amoenin, with globally dispersed 
units was selected for this research. OEMs make products or components which are often 
integrated in to a customer’s system. Technical knowledge about other elements or products in 
the customer’s apparatus is important for an OEM since this may influence product 
specifications. Externally generated technical knowledge can be an important source of 
innovation (Von Hippel, 1988; Brown and Duguid, 1991). Amoenin designs and manufactures 
crudpots for high-performance measurement. Amoenin serves customers worldwide with 
demanding machine vision, medical, or military applications whose goal is to be a product leader 
in their market segment.  

Amoenin has four business offices (BO), which are dispersed around the world, and have contact 
with their local customers. Each BO employs one person with technical knowledge, who gives 
technical advice to customers: product support engineer (PSE). The BOs work as separate units 
and have limited contact with each other. The PSE is the only person with a technical 
background in a BO. PSEs may have the need for sharing experience (i.e. knowledge), since it 
can help to perform their tasks better, but see no opportunity to do so. Amoenin’s management 
also recognized the need for knowledge sharing and wanted to create a community of practice to 
integrate externally generated technical knowledge, as the users do not have the opportunity to 
create a community themselves. A top-down approach is used to create the community as 
management, contrary to PSEs, has the resources and opportunity to create a community. 

3.2 Problem identification 
The problem definition is according to Van Aken et al. (2007) a crucial part of the business 
problem solving project. The problem statement should be related to unsatisfactory business 
performance or an undesirable state-of-affairs which leads to lower performance. 

3.2.1 Methodology 
In the first weeks interviews were used to get to know the members of the organization. Several 
people in the organization were interviewed: research engineers, support engineers, marketers, 
project leaders, departmental managers, and board members. These introductory interviews were 
held in the room of the interviewee (i.e. the natural context) and used to get an overview of the 
problem and to build trus t. The interviews were unstructured, but contained at least an 
introduction of my research and the following questions: 

• What is your education and how long have you worked for Amoenin? 
• What is your function and how does knowledge play a role in it? 
• Do you suffer knowledge management problems in your function? 
• Do you see, beyond your function, other knowledge management problems in Amoenin? 
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Based upon these interviews a preliminary cause-and-effect diagram is developed, which is 
shown in appendix I. 

3.2.2 Problem context 
Approximately 100 employees are working at Amoenin. Amoenin is one of the main market 
leaders from a technological point of view. Given this technological advantage, Amoenin has 
ambitious plans to obtain a larger market share and turnover. The main strength of Amoenin is 
the availability of technology and capability to execute these technologies. The brand is well 
recognized in the ir markets. The transition has to be made from an intellectual engineering 
company to a real market driven organization.  
 

 
Figure 3.1: Structure of Amoenin 
 
Amoenin consists out of four different business offices (BO) as shown in Figure 3.1. The 
business offices located in the USA, Japan, and Asia Pacific consist of a business director, 
responsible for overall marketing and sales, a product support engineer (PSE), who has a 
technical background, a marketing and sales associate, responsible for market intelligence, press 
releases and other marketing communication activities and an office manager, responsible for 
day to day business, order handling etc, and an account manager, who is responsible for 
supporting existing customers.. The business office of Europe is located at the plant in 
Eindhoven, which also houses all the other departments like marketing, R&D, and 
manufacturing. The BOs and the plant report to the board of directors, which consists of CEO, 
President of Marketing and Sales, CTO and CFO. Around 80% of the products that Amoenin 
produces are custom made.  

3.2.3 Problem definition 
Knowledge is Amoenin’s most valuable asset, since it 
gives Amoenin its competitive advantage. Amoenin 
possesses two kinds of technical knowledge: crudpot 
knowledge and applicatio n knowledge. Crudpot 
knowledge is technical knowledge about Amoenin’s 
products and is generated by the plant. Application 
knowledge is technical knowledge from the environment 
of the crudpot which influences the crudpot requirements 
(e.g. type of apparatus, measurement method). 
Application knowledge is acquired by PSEs on the basis 
of knowledge inputs from external sources (e.g. 
customers, internet and journals). Application knowledge 
can be labeled as technical market intelligence, since it is 
essentially used to understand the customer’s problem 
and to provide the optimal solution (i.e. crudpot). 

Application knowledge (i.e. demand), crudpot knowledge (i.e. supply) and customer knowledge 
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needs to be integrated in order to serve a customer. Amoenin experiences problems with the 
management of application knowledge as can be seen in the preliminary cause-and-effect 
diagram (Appendix I). Figure 3.2 shows Amoenin’s current communication structure with 
respect to application knowledge. The plant has daily contact with BOs to give support but also 
to get information since BOs have direct contact with the customers. However with respect to 
application knowledge, communication among the plant and BOs is minimal (i.e. not structured). 
The plant does not need application knowledge, since the plant has different priorities.  
One would expect that PSEs share application knowledge to receive peer-to-peer reference and 
learn from each other. However, this only occurs during training, given twice a year at the plant, 
where PSEs see each other face-to-face. Some instances occurred where application knowledge 
was shared outside of the training, but these can be seen as incidents. This means that PSEs and 
BOs only learn application knowledge from their own experience. Each BO developed its own 
way of managing application knowledge  (often just writing down some notes). This resulted in 
four different systems (one for each BO), which makes the distribution of application knowledge 
among BOs rather difficult. Since application knowledge is managed to a limited extent, it is not 
possible to create the optimal value out of it, as shown in the preliminary cause-and-effect 
diagram (Appendix I). The problem statement is therefore:  

 

3.2.3.1 Sub assignments 
The assignment is to give an answer to the problem definition, but to come to this answer several 
sub-assignments (based on regulative cycle) have to be completed: 
- Determine the actual causes and effects of why application knowledge is not shared 

A number of causes are mentioned in the cause-and-effect diagram, but further analysis is 
needed to determine if other causes are present and to validate the indicated and potential 
other causes; 

- Explore and develop potential solutions 
Based on academic literature a number of solutions will be proposed; 

- Determine feasibility of the solutions 
The feasibility and impact of the solutions must be determined in order to choose which 
solution to implement.  

- Elaborate the solution(s) into a detailed change plan 
A redesign will be developed that should increase the level of learning in the business 
offices. 

Application knowledge is created but not shared between BOs, which 
means that limited value is created out of application knowledge. 
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4 Analysis and diagnosis 

This chapter describes the second phase of the regulative cycle from van Strien (1997). First the 
methodology is given after which the analysis is performed with case studies. These case studies 
are used to analyze management of application knowledge on an operational level, and also to 
determine Amoenin’s strategy and how it affects the management application knowledge on 
tactical level. Finally a diagnosis is given. 

4.1 Methodology for analysis and diagnosis 
Case studies will be performed to analyze how application knowledge is managed and its effects. 
In order to assure the quality and consistency of the analysis, the methodology is determined in 
advance.  

4.1.1 Unit of analysis 
The unit of analysis is the actual ‘case’ of the case study (Yin, 1994). The unit of analysis is 
related to the research question or proposal. Some examples are decisions made, program 
implementations, incidents, and organizational change. The unit of analysis is application 
knowledge. It is assumed that the more application knowledge a PSE possess the better the 
customer’s problem is understood. This understanding will increase the quality of a proposed 
product (i.e. solution) or provided service and increase the chance for success. 

4.1.2 Selection of cases 
The selection of the cases is not done randomly. The goal of sampling is to choose cases which 
are likely to extend the problem definition, while controlling environmental variations 
(Eisenhardt, 1989). The cases are selected on success, market type, and duration. In other words, 
a project is seen as successful when the customer’s problem is understood from the beginning of 
the project. Another distinction is made between the different kinds of industries (i.e. machine 
vision, medical, and governmental) Amoenin serves. A distinction in the non-successful cases is 
made by selecting cases where the failure occurred at different moments. Eight cases (‘A’ till 
‘H’) are analyzed. The cases are the development of custom made products for a specific 
customer. For example, in case ‘A’ is a crudpot developed for customer ‘A’. Case ‘H’ is 
different, since this case was intended to serve a set of customers.  

4.1.3 Data collection 
A variety of instruments for collecting data on knowledge processes have been used in past 
research. These include questionnaires (e.g. Szulanski, 1996; Song et al., 2005), diaries (e.g. 
Allen, 1977), interviews (e.g. Gupta and Govindarajan, 2000), observation (e.g. Berends, 2003), 
documentation (e.g. Griliches, 1998), experiments (e.g. Okhuyzen and Eisenhardt, 2002), and 
simulation (e.g. March, 1991; Kyriakopoulos and de Ruyter, 2004). Berends (2003) used an 
ethnographic research strategy. An ethnographic researcher participates in a community and tries 
to learn something about that community by participating and using a range of different research 
techniques (Atkinson and Hammersly, 1994). Ethnographic methods are commonly used to 
research social phenomena, because an ethnographic researcher studies a subject from within the 
group. Social interactions play an important role when transferring knowledge and in the 
learning process, since the other party must be trusted and able to understand the source. 
Ethnographic methods rely on participant observation, which can range from non-participation to 
complete participation. Atkinson and Hammersly use a fourfold typology: (1) complete observer; 
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(2) observer as participant; (3) participant as observer; (4) complete participant. I was an 
observer as participant during this research. It is important that the researcher tries to remain 
objective in order to perform a scientific research. Participation can cause bias (e.g. theory-
ladenness of observation). Amoenin has locations all over the world which limits 
communication. Telephone is used in some instances. Participation will be restricted to lunch, 
meetings, and other social activities. During the analysis phase three types of data-collection are 
used: interviews, observations, and gathering of documents. Using various sources increases the 
construct validity of a research and is called triangulation (Yin, 1994). It was not possible to 
follow a project over time, due to the restricted time available for this research. 

The interviews were prepared by making a standard set of open questions, which can be found in 
Appendix II. These questions are used to direct the interview. There was room during the 
interview to shift to topics which seemed important at that moment. It is difficult to know what 
will and what will not be relevant in the future. A researcher must try to understand each case 
individually and in depth, which makes it legitimate to alter and add questions (Eisenhardt, 
1989). The interviews were recorded to keep attention on the interview and to recap moments 
afterwards. The interviews were introduced by a short briefing in which the need for the 
interview was discussed shortly, permission was asked to use a memo recorder and the 
interviewee’s were offered the opportunity to clear obscurities (Kvale and Brinkmann, 2008). In 
every case the PSE, project leader and BDM were interviewed. In some cases an engineer or 
marketer were also interviewed. Observation took place while having contact with employees 
(e.g. interviews and breaks).  

4.1.4 Data analysis 
The interviewee is asked to analyze the case and to compare it with other cases. Multiple sources 
are used to remain objective during the interviews. Multiple analyses from different sources will 
provide more insight into the problem, because it increases construct validity. Multiple sources 
are needed, because subjects are not completely transparent to themselves, which means that at 
least two interviews per case have to be conducted. After each interview a transcript is made 
with use of a memo recorder. The transcript is analyzed by categorizing topics and making links 
between topics. For each case, a cause-and-effect diagram is developed based on the transcripts 
of the interviews to determine the actual causes and effects. These diagrams can be found in 
Appendix III. The horizontal line represents the process of the case, while the vertical lines are 
factors influencing this process. These factors can be caused by Amoenin’s way of working and 
also by environmental factors. Both transcrip ts and cause-and-effect diagrams are used to 
perform a cross-case analysis. The cross-case analysis starts with a matrix of the cases and the 
factors influencing the process. Only the factors which have an influence on the management of 
application knowledge will be included. Finally the findings are linked with academic literature 
to theoretically validate the core of the problem. A presentation with all the stakeholders is 
performed to discuss the findings and thereby increase the internal validity of this research. 

4.2 Case analysis 

4.2.1 Case A 
‘A’ is a company which makes mechanical crudpots. ‘A’ wanted an electronic  function that 
would enable their customer to follow the data real time at different places. This function was 
both a new customer and application for Amoenin. It must be mentioned that at that time there 
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was no PSE. Customer ‘A’ did compare several suppliers and found that Amoenin’s crudpots 
have the best quality. Customer ‘A’ obviously has crudpot knowledge, but this is limited to 
mechanical knowledge and less on electrical. From the beginning, the project leaders of 
customer ‘A’ and Amoenin communicated with each other. Due to this, both Amoenin and 
customer ‘A’ created application knowledge as well as understanding of the problem. Engineers 
were involved during the negotiations on the solution direction. This resulted in awareness of 
each other’s problems, which resulted in concessions from both sides to come to an optimal 
solution. The end result was satisfying for both parties. 

Analysis of the case 
This case is an example of co-creation. Co-creation refers to ‘the practice of product or service 
creation that is collaboratively executed by developers and customers together’ (Prahalad & 
Ramaswamy, 2004). Due to the dialogue between Amoenin and customer ‘A’, knowledge 
became transparent and accessible. Another important benefit of co-creation is that the risks are 
shared between both parties. This can be seen by the fact that both parties made concessions to 
find the optimal solution.  

4.2.2 Case B 
‘B’ is an Italian company which is specialized in traffic control. ‘B’ is a company which does not 
possess crudpot knowledge itself and wanted a total solution (a crudpot combined with another 
device). Amoenin has a proven record with traffic control in Germany. The crudpot itself was a 
‘standard’ crudpot for Amoenin. This crudpot would solve most of the problems ‘B’ currently 
suffers from. However, the other device is something that Amoenin is not specialized in. The 
PSE, a senior engineer, and a supplier designed this device for ‘B’. The first design was not 
approved. This was the first time Amoenin had to design this device for such an application, 
which resulted in a learning curve. In the second design all these issues were solved. The senior 
engineer was not involved in this project from the beginning. Besides, the project leader was 
never involved in designing the device. The PSE designed the solution, but what the PSE did not 
take into account were the risks, internal procedures, codes, and the supplier 
information/reputation.  

Analysis of the case 
BO Europe did understand the application very well and thereby the customer’s problem. From 
previous experience, a relatively basic crudpot could be offered to the customer. This crudpot 
was proposed by the plant, but the plant was not involved when developing this device. The PSE 
did request information for a solution from customer service, which is the second line of support 
for crudpot knowledge. The PSE did not receive a satisfying answer and therefore searched for a 
solution himself (by involving a supplier), rather than handing the problem over to the plant. 
However, due to this action application knowledge was not managed well, since application 
knowledge was not combined with other types of knowledge. As a result, a solution was 
developed merely based on application knowledge, while other types of knowledge, possessed 
by other people (e.g. from R&D, sales, supply chain) should have been integrated in order to 
arrive at the optimal solution. A project leader should manage the knowledge process in the plant 
by bringing different disciplines together and managing the interactions.  
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4.2.3 Case C 
‘C’ currently uses consumer (i.e. normal) crudpots, but these are not durable. ‘C’ does not 
possess much crudpot knowledge, which made them search for a partner to solve their suffered 
problems. In other words, ‘C’ wanted to outsource the problem to a supplier. During a customer 
visit, the application was described via a presentation as well as the suffered problems. BO 
Europe initia lly proposed an ideal crudpot specification which would solve as many problems as 
possible. ‘C’ was very content with the technical capabilities, but not with the costs and risks 
coming with it. This was partly caused by the fact that the solution was based on communication 
with engineers, without involving other persons of C’s decision making unit. BO Europe first 
only focused on the technical solution and did not take into account other factors influencing the 
customer’s decision making process. Factors like time-to-market, perceived risk for the 
customer, service, guarantees, and price were not taken into account in the first offer. A new, 
downgraded, product specification was proposed after another customer visit. But again BO 
Europe tried to distribute the risk and costs of development among Amoenin and ‘C’, while ‘C’ 
wanted a total solution. ‘C’ did not fully understand its own problem and the effect of a proposed 
solution due to lack of crudpot knowledge. This resulted in an inability to finalize the 
specifications. The BO hesitated to transfer the problem to the plant (i.e. R&D) and tried to find 
possible solution directions on its own. Therefore, the plant was involved too late, which in the 
end, made the time pressure high. Besides the problem description was incomplete because it 
focused partly on possible solution direction(s). The plant could not look any further than the 
technical solution, which resulted in a lack of commitment from the plant. ‘C’ eventually chose a 
competitor’s crudpot. Amoenin decided to develop a crudpot in parallel to the competitor at its 
own risk.  

Analysis of the case 
BO Europe is good at translating application knowledge into understanding the problem from a 
technological point of view. BO Europe is less good at dealing with other factors rather than 
application knowledge. These factors influence which and what part of the problems list need to 
be solved. Moreover the PSE tried to develop his own solution without involving a project 
leader, which resulted in a technology push solution as was the case with ‘B’.  

4.2.4 Case D 
‘D’ is an American company which produces systems for the food industry. One part of this line 
is an inspection apparatus, which performs an analysis to check the product line by making use 
of a crudpot. ‘D’ wanted to upgrade the crudpot in order to increase the production speed of their 
line. ‘D’ wanted to upgrade the crudpot since it is viewed as the bottleneck with respect to speed 
in the production line. During a customer visit it became clear that ‘D’ did not possess any 
crudpot knowledge. BO US proposed a crudpot based on the application knowledge the customer 
gave via a presentation. Amoenin provided ‘D’ with a loaner crudpot to test the effects of a 
crudpot upgrade on its application. The test showed that the system board, which is an electronic 
board which handles the data stream, was not capable of handling data at an increased speed. ‘D’ 
was unable to upgrade this system board because the critical software was specific to the existing 
hardware from a third party. This supplier was unwilling to collaborate towards a solution for 
this problem. Amoenin tried to make contact but this supplier refused to answer any attempt. On 
the other hand, ‘D’ apparently also could not convince its supplier to upgrade the board or this is 
simply too expensive. The exact reason is still unknown for Amoenin. This case is on hold until 
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this problem is solved. There is a chance, according to the BO, that this issue will never be 
solved.  

Analysis of the case 
BO US understood well that the customer does not possess any crudpot knowledge, which means 
that Amoenin had to offer a total solution. During the capturing of the application knowledge the 
attention was focused on what needs to be measured, because this determines what kind of 
crudpot is suitable for the customer. However, no attention was given on how the data stream 
was processed in the application. This would have revealed that not the crudpot but the system 
board was the weakest link in the chain. Thus application knowledge was not fully captured, 
which resulted in a good crudpot solution that still could not be used. The other factor 
influencing the outcome of this case is the supplier of the system board. This supplier was 
unwilling to cooperate towards a solution.  

4.2.5 Case E 
‘E’ is one of the first customers of Amoenin. ‘E’ first developed the crudpot for one of their 
systems by themselves, but then outsourced this to Amoenin starting in the early 1990’s. ‘E’ still 
possesses some crudpot knowledge. ‘E’ regards Amoenin as a specialist which can be trusted. In 
2007, ‘E’ wanted a successor for its crudpot, which was provided by Amoenin. ‘E’ gave a list of 
specifications the new crudpot had to meet. Amoenin made a list of sensor types which could be 
used to fulfill these specifications. Amoenin recommended one type of sensor to ‘E’. Based on 
this sensor, a test crudpot was made and sent to the customer. ‘E’ was satisfied with the 
performance of this test crudpot. Based on this crudpot ‘E’ knew what needed to be changed in 
technical performance. Co-creation of the crudpot started at this point. During the development 
there was almost daily contact between the ‘E’ and Amoenin. The BO acted as intermediary 
between the plant and ‘E’. Engineers of both parties talked with each other and both parties made 
concessions to come to the optimal solution. With the predecessor Amoenin had to debug the 
final crudpot for six months, while this crudpot only needed one month. The first crudpots are 
shipped recently to ‘E’.  

Analysis of the case 
Application knowledge was co-created by ‘E’ and Amoenin. Both parties understood the 
problems from different perspectives. The engineers of Amoenin are very positive towards the 
process of co-creation during this project. Though, co-creation increased the development time, 
which was around two years. This is significantly higher compared to other projects within 
Amoenin.  

4.2.6 Case F 
‘F’ is a company operating in traffic control, like ‘B’. This case is unique since this is the only 
known case where application knowledge was shared between BOs. BO US received an 
opportunity from ‘F’, but had no experience in traffic control. The PSE of BO US knew that 
other BOs had experience with traffic control and sent a request for information to all of the 
other BOs. The PSE of BO Europe responded to this request by giving a document containing 
some general information but also described which crudpot requirements are important and what 
kind of problems ‘F’ could experience. This information helped the PSE of BO US to prepare 
himself for the customer visit. As a result, the PSE was able to identify problems ‘F’ was not 
aware of due to their lack of crudpot knowledge. The PSE was also able to present different 
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solution directions to the customer. ‘F’ viewed the PSE as an expert on traffic application, while 
‘F’ was the first customer in this field for BO US. The current status of this project is that a 
second customer visit must be performed in the near future to demonstrate a working crudpot to 
‘F’.  

Analysis of the case 
The request for information from the PSE happened at his own initiative. The PSE understood by 
‘informal’ conversations, during training at Amoenin, that other BOs have experience with 
traffic applications. Currently there is no structure present within Amoenin where such 
information can be retrieved. The information sent by the PSE of BO Europe was known within 
BO Europe but not outside this BO. Knowledge was reused due to this sharing. It also increased 
the chance that the customer will choose an Amoenin crudpot, since the PSE could represent 
himself as ‘expert’. Besides, BO US is now actively searching for similar customers in this 
market.  

4.2.7 Case G 
‘G’ is a defense company and has crudpot knowledge. ‘G’ sent a request for information to 
Amoenin. All of the desired technical specifications were described in this document but still 
there were a few gaps which Amoenin filled in. This was done by internal meetings where BO 
Europe and some plant engineers negotiated on possible solutions. There was a choice between 
two different sensors, neither of which was perfect. In other words, both sensors could not fulfill 
all of the demands of ‘G’. BO Europe understood the application but not the entire problem, 
since ‘G’ was secret about its problem. Therefore it was not clear on which point(s) concessions 
had to be made and which not. It eventually became clear that time to read the sensor was 
critical. ‘G’ made some calculations on what time was possible, but Amoenin’s engineers 
thought this was too opportunistic. Amoenin’s engineers had several questions but the contact 
only happened via the BO, which created a barrier in the communication line and thereby lack of 
commitment in the plant to solve the customer’s issues. Amoenin offered a proposal with one 
type of sensor, but ‘G’ chose a competitor who offered another sensor.  

Analysis of the case 
The project leader thought that the problem could have been understood better if engineers from 
both parties would have communicated with each other. This communication should be focused 
on where concessions have to be made and which requirements are important and could not 
change. BO Europe did not communicate with BO US on this issue, while BO US is expert in the 
defense industry. This could have helped in acquiring application knowledge  and understanding 
the customer’s problem. Amoenin was really focused on fulfilling the demands of the customer, 
but could not acquire enough application knowledge to understand the specifications. The 
customer’s secrecy was a barrier that Amoenin could not overcome. It could have been 
overcome if BO Europe was capable to make comparisons with other cases from other BOs.  

4.2.8 Case H 
‘H’ is a project made for the medical industry. Amoenin tried to make a modular crudpot for the 
standard market.  
The technique which uses a crudpot is not new, and will most likely be replaced by a new 
technology which does not use a crudpot, however, this is still very expensive. The medical 
industry still sees a large potential market for the crudpot-based technology in the BRIC (Brazil, 
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Russia, India, and China) countries. The ‘H’ project started when the current system architect 
came to Amoenin. This person had over 10 years experience with the medical systems at a large 
customer of Amoenin. Based on his knowledge, a crudpot was developed with all kinds of new 
techniques and features. All these features are offered in a modular form such that the customer 
can chose which features it desires. During the development of this project no contact took place 
between Amoenin and potential customers. Consequently, the sales of the crudpot are not as 
expected.  

Analysis of the case 
The design is built on the knowledge of the system architect, which resulted in a crudpot that is 
ideal for applications which are similar to Amoenin’s customer. However there is no common 
standard in this market so each customer has some different demands. Moreover, some new 
techniques are incorporated in the crudpot as modules but the current technology is declining. 
This makes manufacturers reluctant in investing in new technologies. The market was not ready 
for the technologies. A modular design is used for this product. This seems suitable for small 
customers, but is too expensive for big customers, because these customers need an optimized 
crudpot. This cannot be done in a modular way. Another disadvantage is that the application 
knowledge is resident in one person and not by several persons. There is currently no structure to 
communicate this knowledge in an effective way. Potential customers were not involved during 
the development, which made the project a technology push instead of market pull.  

4.3 Cross case analysis 
A meta-cause-and-effect diagram is made to determine whether application knowledge is really 
causing problems (Figure 4.1). Only the factors relating to the problem definition of this report 
are mentioned in this diagram. Based on this meta-cause-and-effect diagram the factors 
influencing the cases are identified for each case separately (Table 4.1). However, to do so, 
decision cuts had to be made. The table shows, for example, whether the application is developed 
or not. No distinction is made in the degrees of the factors (e.g. development phase) as only the 
frequency of the factors, not the impact, needed to be identified. Another distinction is made 
between successful or failed cases. The cases ‘A’, ‘E’, and ‘F’ are viewed as successful. Failure 
means that the case did not happen as expected. Failure does not imply that the case was a waste 
of effort, time and money, but that certain aspects can be improved. Not all factors count for case 
‘F’, since it is currently in negotiation phase. This means that the solution direction is unknown, 
explaining the cross. Case ‘H’ is not a customized product but a modular product for the general 
market. This means that not all customer related factors count for this case. 
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4.3.1 Crudpot knowledge possessed by the customer 
Table 4.1 shows that Amoenin has difficulties with customers who do not possess crudpot 
knowledge. Those customers are not capable of helping the PSE to understand the impact of 
application knowledge on the crudpot. Moreover, those customers often do not understand or are 
not aware of technological problems. Those customers often ‘outsource’ the problem to 
Amoenin. That is, these customers see Amoenin as specialist they can hire to solve their 
problem(s). It is important to mention that there is a trend that customers possess less crudpot 
knowledge. Organizations are nowadays focusing on their core competences and outsource more 
and more to suppliers (i.e. buy knowledge from suppliers). Integrating application knowledge 
from all PSEs could help a PSE to act as such knowledge specialist to customers which do not 
possess crudpot knowledge as in case ‘F’. When the customer possesses crudpot knowledge, it is 
possible for engineers from both parties to communicate. The engineers are often more open in 
discussing application knowledge, compared to sales people. Co-creation is possible when 
customers have crudpot knowledge or have a deep understanding of their problem. Co-creation is 
regarded within Amoenin (especially by R&D) as positive. Co-creation is only possible when 
there is mutual trust between Amoenin and the customer. In case ‘G’ was co-creation not 
possible due to lack of trust. Co-creation also helps to acquire insight knowledge of an 
application which is new for Amoenin (e.g. case ‘A’). 

4.3.2 Development of application 
Another factor which seems to play a role in the success of the cases is whether the application is 
already developed. When the application is already developed, a customer is often looking for a 
one-on-one replacement of an existing crudpot (i.e. upgrade). This also means that the customer 
is unwilling to make concessions to come at the optimal solution, since this implies that the 
customer needs to calibrate and validate its apparatus again. In that case Amoenin needs to 

 
Figure 4.1: Meta cause-and-effect diagram 
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develop from the customer’s point of view, which makes the management of application 
knowledge crucial. BOs seem to have difficulties to estimate the influence other factors besides 
technological capabilities in the solution offered to the customer. These factors (e.g. guarantees, 
risk, delivery, regulations, and costs) become more important when the application is already 
developed.  

Table 4.1: Factors which negatively influence the management of application knowledge 

Factor 

Communication on application knowledge Making crudpot specification based on 
application knowledge 
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‘A’ x    x  x      x x  

‘E’       x      x x  
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‘F’ x x x   x   x x      

‘B’ x  x   x x  x x   x x  

‘C’ x x x  x x x x x x   x x x 

‘D’ x x x x x x x x x x  x  x x 

‘G’  x  x  x x x x x x  x x x 

C
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‘H’  x    x x x x  x x x x  

Frequency 5 5 4 2 3 6 7 4 6 5 2 2 6 7 3 

NB: x = factor influenced the process in the corresponding case 

4.4 Management of application knowledge 
The factors identified in Table 4.1, are thought to be improved when application knowledge is 
managed. Nevertheless, first it is important to analyze to what extend application knowledge is 
currently managed. Alavi and Leidner (2000) divided knowledge management into different 
parts: creation, storage & retrieval, distribution, and application. Table 4.2 shows the knowledge 
management of application knowledge of the cases. For each case these four steps are identified.  
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Table 4.2: Knowledge management of application knowledge 
Knowledge management of application knowledge Case 

Creation Storage & 
retrieval 

Distribution Application 

‘A’ Customer visit and engineers 
talked with each other 

none necessary parties 
were present during 

the creation 

problem definition and solution 
where both parties made 

concessions 

‘B’ via customer visit 
(presentation and talking with 

engineers) 

none only within BO BO describes problem but also to 
search for solution direction at 

own initiative 

‘C’ via customer visit 
(presentation and talking with 

engineers) 

none only within BO BO describes problem but also to 
search for solution direction at 

own initiative 

‘D’ via customer visit 
(presentation and talking with 

engineers) 

Trip report (only 
highlights)  

only within BO Problem description 

‘E’ Customer visit and engineers 
talked with each other 

none necessary parties 
were present during 

the creation 

problem definition and solution 
where both parties made 

concessions 

‘F’ via customer visit 
(presentation and talking with 

engineers)  

Trip report (only 
highlights)  

BO to BO, at own 
initiative: via e-mail, 

phone 

To understand the customer's 
problem; to enhance customers 
awareness of the problem; to 

make problem definition 

‘G’ Via customer visit but 
customer was not willing to 

tell everything.  

none only within BO problem definition 

‘H’ Experience from System 
Architect and some market 

intelligence.  

System Architect 
made some 

documentation and 
put it in database on 

Insight  

no active distribution to create product specifications 

4.4.1 Creation 
Application knowledge is created during customer visits and is used to understand and solve a 
customer’s problem. During such visits, the customer gives a presentation on what the 
application is. In addition, PSEs often communicate with customer’s engineers. The PSE of BO 
Europe mentioned: 

 “I always try to talk with engineers in order to create application knowledge. Engineers tend 
not to play a political game during negotiation. Engineers love to tell about the problems they 
suffer, since they want them to be solved. I try to mention potential problems they could suffer by 
looking at the application from their point of view. Engineers react on this by telling me whether 
they have this problem and how they cope with it. These conversations with engineers give me a 
lot of knowledge about what kind of technology they use in their application and how the 
application works.” 

In the cases ‘A’ and ‘E’, engineers communicated on a technical level. This created valuable 
technical information about the application. A project leader stated: 

“When engineers talk with each other and technical information is shared, some empathy is 
created. That is they become shareholder in the other’s problem and understand why the other 
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demands some requirements. … It is of the outmost importance that this communication is open 
and honest. Only then it is possible to come at the optimal solution.” 

Another project leader mentioned: 

“When a customer’s product is still in development, you know that the customer’s solution 
direction will change. Direct communication with the customer helps me to predict and adapt to 
changes in the application what ensures the quality of the project.” 

The openness of the customer influences t he creation of application knowledge as shown in case 
‘G’. In case ‘H’, the application knowledge was brought into the organization when the System 
Architect came to Amoenin and created by acquiring market intelligence. The creation of 
application knowledge only occurs when a specific opportunity is driving it, due to the focus on 
selling customized products. Case ‘H’ is an exception, since this case was intended to serve the 
general market.  

4.4.2 Storage and retrieval 
Storage and retrieval of application knowledge is minimal, because neither the plant nor the 
board facilitates the storage and retrieval of application knowledge. As result, each BO has 
developed a different way of working. BO US is the only BO that documents its application 
knowledge in a trip report, which summarizes a customer visit. Part of this report is the 
application knowledge. However, only highlights and not the details are stored. All other BOs do 
not document application knowledge, which results in this knowledge residing with individuals 
(i.e. uncodified). This is a risk since BOs become dependent on PSEs. Amoenin uses a web-
based knowledge repository which can be accessed all over the world. This website is called 
Insight and contains technical information about crudpots (e.g. manuals). Application knowledge 
for project ‘H’ is also made available on this website. However, this knowledge is not actively 
distributed among BOs.  

4.4.3 Distribution 
Normally application knowledge is only distributed within a BO, which means that PSEs does 
not consult other PSEs. In the cases where co-creation took place (e.g. ‘A’ and ‘E’) distribution 
was not necessary as all parties were present during the knowledge creation process. The 
distribution of application knowledge toward the plant is limited because the plant has no interest 
in it. The manager of BO US, who is a former PSE, stated : 

“Whenever I bring an opportunity to the plant they claim they want application knowledge but 
what they actually want is a problem definition with some details surrounding it. This gives them 
a ‘good enough’ idea what they need to make.” 

4.4.4 Application 
The application of application knowledge is focused on making a problem description for the 
project team in the plant. There is no clear structure how application knowledge must be 
translated into a problem description, as shown in case ‘C’. The plant uses this information to 
find solution directions to solve the problem. To summarize, application knowledge is applied to 
understand the problem and to find solution requirements.  
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4.5 Problem analysis 
The previous section showed that application knowledge is only managed locally (i.e. within a 
BO). This section will explain the causes for the limited management of application knowledge, 
by looking at the strategic and tactical level. Management is not directly involved in knowledge 
management but is found to have an influential role (e.g. Davenport et al., 1998; Postrel, 2002).  
This is done to get a thorough understanding of the problem and to lay the foundation for 
possible solution directio ns.  

4.5.1 Strategy 
The first customers of Amoenin were customers with a unique problem (e.g. cusomter ‘E’) from 
the early market. When Amoenin became bigger it attracted more customers from the main 
market instead of the early market. This is caused by the fact that ‘new’ technologies used in the 
early market mature and become ‘standard’ in the main market over time. Amoenin has a proven 
record with these technologies in the early market what attracts new customers from the main 
market. This is a theory which is  called the technology adoption life cycle (Rogers, 1962), see 
Figure 4.2.  

 
Figure 4.2: Technology adoption life cycle based on Rogers (1962) 

Cantwell and Mudambi (2003) identified two types of strategies: competence creation and 
competence enhancement. Creation is about creating competences via exploration (e.g. R&D), 
while enhancing is about exploiting competences (e.g. reusing knowledge). Amoenin’s first 
customers were in the early market, which required a strategy based on competence creation. The 
current PSM was the CEO of Amoenin from 1994 until 2007. He acted as a knowledge broker, 
which means that the BOs had limited communication with each other. This focus on 
competence creation helped Amoenin to grow to the current situation. That is, Amoenin has 
become market leader from a technological point of view. However, Amoenin perceived a 
‘ceiling’ where the current way of working is not helping to grow any further. The lack of focus 
on competence enhancing forced Amoenin to rely merely on the early market of the technology 
adoption life cycle. The focus on competence creation has a negative effect on the knowledge 
distribution among BOs, since there was no focus on reusing knowledge. The current CEO, 
present since 2008, has more focus of on competence enhancing. As a result, the need for 
knowledge management became clear and thereby the need for this research.  
The next section will focus on how the strategy influenced knowledge management on the 
tactical level by looking at opportunity, common language, relationship, infrastructure, and 
motivation. Appendix IV summarizes this section via an Ishikawa diagram.  
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4.5.2 Relationship 
The social structure of application knowledge in Amoenin (see Figure 4.3) is determined based 
on the interviews. The arrows represent relationships: the more solid a line, the stronger the tie 
between the actors is. The strength of a tie represents the freque ncy and intensity of 
communication. There are three types of relationships which will be analyzed separately: 
customer-PSE; PSE-PSE, PSE-Plant. The cases also revealed a direct contact between the 
customer and the plant (i.e. co-creation), but this was always facilitated by the PSE or BO.  

4.5.2.1 Customer-PSE relationship 
Application knowledge is created by the PSE while 
having contact with customers. The relationship 
needs to be strong in order to transfer this knowledge. 
Application knowledge is mostly shared during 
customer visits by presentations and conversations 
with the engineers. Communication with engineers, 
instead of marketers, is more effective and 
appreciated by PSEs because these persons are more 
alike in certain attributes (i.e. beliefs and educatio ns). 
In case ‘D’, the customer did not possess technical 
knowledge. Therefore, the PSE could not talk with 
engineers who are ‘alike’. This forced the PSE to 
create application knowledge without the help of the 
customer, but the PSE failed in this. Amoenin serves 
mostly early adopters in the technology adoption life 
cycle. The customers value technological capabilities 
as important, so does Amoenin. Customer ‘C’ did not 
value technological capabilities as high as perceived 
risks and costs. BOs seem to have difficulties with customer with a different professional 
mindset. In other words, BOs have difficulties to create empathy for customers. 

4.5.2.2 PSE-Plant relationship 
This relationship changed in the history of Amoenin. The former CEO acted as knowledge 
broker. He integrated application knowledge, but only for his own use and shared this knowledge 
to a limited extent. Only the business development managers were allowed to have contact with 
the plant and each other. The current CEO changed this by setting up direct communication lines 
from the BO to different people in the plant. PSEs have direct contact with the project team. 
However, this communication is not focused on transferring application knowledge but on 
distributing a problem definition for a project to the  plant. A problem definition contains some 
application knowledge, but this is only used to give some context to the problem. 

4.5.2.3 PSE-PSE relationship 
BOs are developed such that each BO has its own geographic region. This gives Amoenin the 
opportunity to employ representatives which have the same or similar culture as potential 
customers. Each BO is given the freedom to adapt to local cultures and circumstances in order to 
maximize the output. In other words, Amoenin consists out of islands with specialists possessing 
certain knowledge as shown in Figure 3.2. The efficiency depends on the level of separation 
between the islands. Postrel (2002, p. 304) argues that ‘mutual ignorance across specialties is 

 
Figure 4.3: Social structure of the distribution of 
application knowledge. 



 - 26 -

usually optimal, but there are key interactions where shared knowledge is important.’ 
Knowledge management between the same specialists (i.e. PSEs) will help the specialists to gain 
more know-how in their specialty. Each BO is more focused on a few (not all) different 
applications. BO Japan is more focused on machine vision, where BO US is more focused on 
defense. Each PSE has his own specialty, what can explain the minimal contact between the 
different PSEs. The broker effect of the former CEO is still visible, because the PSEs are still 
reluctant to communicate with each other. PSEs have contact with each other during the training 
given every semester at the plant. Sometimes there is contact between the PSEs via e-mail or 
telephone but this is often mediated by the plant (e.g. customer service), which acts as broker 
(i.e. connects different knowledge peaces). The relationship between PSEs currently only exists 
because of the organizational bond.  

4.5.3 Infrastructure 
Infrastructure is the organizational structure and IT infrastruc ture (i.e. communication tools) 
needed to manage effectively knowledge.  

4.5.3.1 Organizational infrastructure 
A distinction can be made between internal and external structure. Internal structure is the intra-
organizational structure, where external is the inter-organizational structure. The inter-
organizational structure of Amoenin, as shown in Figure 4.3, lacks external cohesion (i.e. the 
customers do not have mutual contact with respect to application knowledge). This is caused by 
the focus on competence creation and is good, since it enables Amoenin to act is a consultant or 
specialist towards customers. The current structure, as depicted in Figure 4.3, with strong ties 
between the PSE and customers means that the absorptive capacity of external application 
knowledge is high. This is where BOs are designed for: to deal with the same or similar cultures 

to gain trust, and to get a better understanding of the customer. Amoenin’s internal (i.e. intra-
organizational) structure has a rather low cohesion, due to weak relationships between different 
parties. However, Burt (2001) argues that lack of internal cohesion does not provide the optimal 
performance, since the skills and perspect ives of PSEs are not integrated, which hampers both 
individual and organizational learning and thereby performance. Burt (2001) identified several 
social structures and made a distinction between internal and external constraints, which is the 

 
Figure 4.4: Efficiency of different social structures (adapted from Burt, 2001). 
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network closure within groups (internal constraints) and the structural equivalence (external 
constraints). Figure 4.4 shows the efficiency of different social structures. Amoenin is in 
quadrant D, which does not provide the optimal performance. Gassman and Zedwitz (1999) 
studied the integration of globally dispersed R&Ds and found that organizations which are in 
quadrant D suffer parallel development costs due to duplication of efforts (i.e. reinventing the 
wheel) and opportunity costs for the lack of knowledge spillover and synergy between R&D 
groups. PSEs do acquire, like R&D, technical knowledge which can be used across Amoenin. 
However, application knowledge is not shared which influences Amoenin’s efficiency. 

4.5.3.2 IT infrastructure 
The intensity of communication is also called the richness of communication (Daft and Lengel, 
1986). Due to differences in time and place are some rich communication media, see Figure 4.5, 
not possible (e.g. face-to- face). Face-to- face meetings between the PSEs and the customers are 
one of the reasons why this relationship is strong. Face-to-face meetings between the PSEs are 
mostly limited to the PSE training given at the plant. Communication via e-mail and telephone 
on the other hand is limited. Telephone is difficult since PSEs work in different time zones. E-
mail on the other hand is rather impersonal and cannot be used to build strong relationships. 
There is a knowledge repository available for BOs, where documents can be stored and retrieved. 
The intensity of the communication between PSEs and towards the plant is limited, which can be 
explained by a low level of meta-knowledge (i.e. who knows what) and by the principle of least 
effort. BO Europe is located in the same building as the 
plant, which means that the relationship between BO Europe 
and the plant is strong. Application knowledge is tacit, since 
it is highly specific technical knowledge which is hard to 
codify. Both e-mail and telephone are not optimal for 
distributing application knowledge since telephone can 
merely be used for oral communication and e-mail is not an 
open source.  

4.5.4 Common language 
It is already mentioned that BOs are given much freedom to 
be creative and to adapt to local needs. Each BO operates 
differently due to this freedom. This varying way of working 
between BOs also counts for the way application knowledge 
is managed as shown in Table 4.2. Management does not 
motivate PSEs to cooperate, while management support 
enhances knowledge management (Postrel, 2002). PSEs are 
very outwards focused (i.e. towards customers). Application knowledge is created while having 
contact with the customer, but since this communication is influenced by culture, this also 
influences application knowledge. To put it differently, PSEs create a language (i.e. definitions) 
while having contact with the market. This can cause differences in language towards other BOs 
or even with the plant. The BO’s markets have cultural differences and thereby different 
languages. This became clear during a conference call with BO Japan and two members of the 
board, in which both sides did not understand each other, caused by different interpretation of a 
definition. The problem that Amoenin has not provided a common language may be caused by 
lack of leadership across BOs. Burt (2001, p 49) argues that ‘a leader with strong relations to all 
members improves communication and coordination despite coalitions or factions separated by 

 

 
Figure 4.5: Richness of communication media 
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holes within the team’. The internal relationships are not strong (see Figure 4.3), which hampers 
communication. Common practice (i.e. cooperation) and more regular communication between 
PSEs can overcome these differences, since a common language is than developed (Brown and 
Duguid, 2001). This language problem is already recognized in Amoenin. The PSM has 
developed and implemented a common language parallel to this research. 

4.5.5 Opportunity 
Due to the focus on creation, the BOs and PSEs are focused on their local market. The resources 
are used currently such that creation is optimal, but limited resources are used to facilitate the 
internal cohesion. The interviews revealed that PSEs prefer ‘public’ knowledge source over 
support line and oral communication over written communication, which is supported by the 
principle of least effort. The first source of the PSE is his personal tacit knowledge. The second 
source is the customer, because this is firsthand and specific knowledge and can be transferred 
face-to-face during visits. Customer’s intellectual property is also used as knowledge source 
when available. The third source is  public repositories like internet and journals. The PSE uses 
these sources and his cognitive capabilities to understand the customer’s application and to 
understand the problem.  

When a PSE does not understand the application or customer’s problem, three support lines are 
used: the customer itself, the plant or other PSEs (by using the different relationships). The 
customer is the first line of support by asking direct questions during the visit, but this can only 
be done when this customer has crudpot knowledge or understands its own problem. The 
customers who can provide specific application knowledge are often early adopters. Innovators 
and early adopters want to differentiate themselves from competitors by using technology. Such 
organizations must understand the technology in order to differentiate. Those organizations often 
have R&D departments to accomplish this. Such companies were Amoenin’s first customers and 
see Amoenin often as a consultant. With such customers, co-creation is a preferable way to 
develop a (often customized) crudpot. The second line of support is the plant. The plant is used 
as a second line, since the BOs have regular contact with the plant. However, the plant has 
different goals (i.e. developing crudpots) as the PSE (i.e. serving the customer). This explains 
why the plant is not as interested in application knowledge as the PSE, as shown in cases ‘B’ and 
‘C’. The PSE thought that the plant did not possess the right knowledge to provide a good 
solution for the customer. The PSE developed his own solution direction without involving the 
plant which caused friction. The third line of support is other PSEs, but due to the weak internal 
cohesion and resulting lack of meta-knowledge (i.e. who knows what), this support is rarely 
used.  

4.5.6 Motivation 
Locke and Latham (1996) argue that the level of motivation can be determined by looking at the 
needs, since needs influence motives, motives influence goals, and goals influence performance. 
With the current available technologies used in Amoenin (i.e. telephone, mail, and Lotus Notes 
database) it is possible to share application knowledge. However not all stakeholders saw the 
need and the benefits were unclear. A PSE stated during the interview: “I did not see the benefits 
of sharing application knowledge until I talked to you, so I did have no need to do so”. This lack 
of need to share application knowledge is most likely caused by the focus on competence 
creation. Each BO developed its own way of working as there was no need to cooperate (e.g. 
share knowledge). The result is the current situation: weak internal cohesion, no common 
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language, and lack of meta-knowledge. This all hinders the distribution of application 
knowledge, since it increases the effort to be taken to share application knowledge. It also 
explains why there was little initiative to set up a knowledge management intervention. PSEs 
currently value external knowledge over internal knowledge, which is caused by several reasons. 
First, PSEs do not have a common language which hinders the PSE’s absorptive capacity of 
internal knowledge. Second, the current reward system is based on a BO’s single performance. 
Each member receives a fairly low basic wage, but when a BO performs well, a bonus is given to 
its members. This reward system is based on a BO’s single performance instead of Amoenin as 
an organization. It is possible that this extrinsic reward system kills the internal motivation to 
share knowledge, since only the receiver benefits from sharing knowledge. Third, the effort to 
acquire external knowledge is lower compared to acquiring internal knowledge. According to 
Anderson et al. (2001) the easiness to acquire knowledge causes bias towards other sources or 
types of knowledge. This all explains why PSEs, in general, like to explore rather than reuse 
knowledge because it gives a higher level of satisfaction and engineers do not like to seek help 
(i.e. intrinsic motivation). Instead of acquiring and reusing knowledge from inside the 
organization, PSEs emphasize the acquisition from the local markets, hoping that this knowledge 
would then create a distinct competitive advantage that is valued and credited by managers.  

Osterloh and Frey 
(2000) found that the 
type of knowledge 
influences the type of 
motivation for sharing 
knowledge. When tacit 
knowledge needs to be 
transferred intrinsic 
motivation is more 
important, while 
extrinsic motivation is 
more important when 
explicit knowledge is 
shared. Figure 4.6 shows the relationship between the two types of motivation and the 
technology adoption life cycle. In the beginning of the technology life cycle, knowledge is 
mostly tacit. Due to this, maturation becomes tacit knowledge explicit. As a result, in the 
beginning of the technology life cycle intrinsic motivation is more important, whereas extrinsic 
motivation is more important at the end. Amoenin’s customers are most often early adopters, 
which mean that intrinsic motivation is more important. However the extrinsic motivation is such 
that each BO is rewarded on its own performance, which reduces the intrinsic motivation to 
share knowledge. 

4.5.6.1 Barriers for knowledge sharing 
Academic literature identified several barriers which can influence knowledge management (i.e. 
the creation, storage & retrieval, distribution, and application). This section summarizes the 
barriers, which have a negative effect on motivation for knowledge sharing.  Motivation is an 
often discussed barrier (e.g. Griffin and Hauser, 1992, 1996; Gupta and Wilemon 1990). 
Research on this topic is focused on exchanging knowledge between different functions (often 
the relationship R&D and marketing). This plays a minor role in this research, because it is 

 
Figure 4.6: Relation between motivation and technology adoption life cycle  
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focused on sharing knowledge between the same functions. A second barrier mentioned in the 
literature is cross-cultural issues (e.g. Hislop, 2005). This can play a role due to the different 
nationalities of the employees. Björkman et al. (2004) found that this barrier played a minor role 
in a similar study. A third barrier mentioned in literature is absorptive capacity (e.g. Gupta and 
Govindarajan, 2000), which is the capability to understand and acquire external knowledge. A 
fourth barrier mentioned in literature is causal ambiguity (e.g. Reed and DeFillippi, 1990). Reed 
and DeFillipi argue that the ambiguity increases when the tacitness, complexity or specificity 
increases.  

Table 4.3: Existence of barriers for knowledge sharing in the different relationships 
Relationship 

 
Customer-PSE PSE-Plant PSE-PSE 

Motivation 
Sometimes a political game is 

played. ‘G’ was not open in this 
relationship. 

Yes. PSE needs to understand 
the problem and solution, while 
the plant is only focused on the 
solution. Thus, the plant does 
not have to know the details. 

Sometimes. PSEs have the same 
goal, but technicians do not like to 

seek help. They tend to find 
solution for themselves. They do 

like to share ideas. 

Cross cultural 
issues  

Sometimes, PSE has normally 
(not always) contact with same 

or similar culture. 

Yes. the corporate language is 
English, but BO Japan is not 

always open on their problems 
(do not want to loose face) 

Yes. the corporate language is 
English, but PSE Japan is not 

always open on his problems (do 
not want to loose face) 

Absorptive 
capacity 

Sometimes. PSE create 
knowledge, but is not good in 
empathy what hampers the use 

in the main market. 

Yes, the plant is not motivated 
due to differences in goals and 

no common language. 

Yes, They have the same 
professional understanding but do 

not always have a common 
language. 

Causal ambiguity 

Yes, customers who do not have 
crudpot knowledge do not 
understand the impact of a 

solution. PSE has difficulties to 
understand other factors, rather 

than application knowledge (e.g. 
costs) 

Sometimes, this relationship is 
aimed at solving problems and 
providing solutions, but there is 

no common language.  

Yes, Amoenin serves mainly the 
early market, which often has 

specific applications. There is no 
meta-knowledge and no common 

language. 

Strength of tie 
(i.e. relationship) 

Yes. Secrecy and new customers 
can damage the relationship. In 

that case internal knowledge 
should be used but this is not 

done. 

Yes, knowledge sharing is 
limited due to different 

motivations. Time and space 
differences have also negative 

influence. 

Yes, this weak relationship is not 
sufficient to distribute knowledge, 

caused by insufficient 
infrastructure. 

Richness of 
communication 

channels 

Plays no role, because face-to-
face communication occurs. 

Yes, application knowledge is 
tacit and specific. Current 
infrastructure is not good 

enough.  

Yes, application knowledge is tacit 
and specific. Current infrastructure 

is not good enough.  

B
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s 
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r 
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g 
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Learning 
adaptiveness No, due to face-to-face meetings 

Yes, plant is not really motivated 
to learn. Understanding is 

enough. 

Yes. Interaction is not intense 
enough to learn. Only information, 

not knowledge is shared. 

A fifth barrier is the strength of the network ties (e.g. Granovetter, 1973; Hansen, 1999). Weak 
ties have benefits when it comes to searching knowledge, but also cause severe transfer problems 
with non-codified dependent knowledge (i.e. application knowledge) according to Hansen 
(1999). A sixth barrier is the existence and richness of communications channels (e.g. Gupta and 
Govindarajan, 2000). Richness is the ability of a medium to change understanding within a time 
interval (Daft and Lengel, 1986). A seventh barrier is the learning adaptiveness (e.g. Levinthal 
and March, 1993; Nonaka, 1994). The learning adaptiveness depends on the duration and 
richness of interaction between individuals (Levinthal and March, 1993). The more contact, the 
more learning can take place. Table 4.3 shows the role of each barrier in the three different 
relationships. 
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4.6 Consequences of the current situation 
The fact that application knowledge is not managed has several consequences for Amoenin. To 
determine the consequences, the cases are divided by their place in the technology adoption life 
cycle (Rogers, 1962), which is shown in Table 4.4. The cases showed that Amoenin’s capability 
to satisfy customers is the highest in the beginning of the technology adoption life cycle. One of 
the causes is that these cases can be approached as new and unique cases, which means that the 
amount of reusable application knowledge is small. Application knowledge plays a crucial role 
in every case, since it is needed to understand the crudpot’s technological requirements. But 
management of application knowledge in the early phase of the technology adoption life cycle is 
less important because the application knowledge is still in its early development. Another cause 
is Amoenin’s focus on competence creation. Amoenin’s focus on competence creation is 
reflected in its research. Amoenin’s projects are mostly focused on developing new techniques 
rather than improving (e.g. lower production costs) them. However the early majority requires 
competence enhancing research since these customers want to have a payable, working solution. 
The main stream market outsources the problem to Amoenin, whereas innovators and early 
adopters are more willing to think along with Amoenin to create extra value with the solution. 
Co-creation is therefore only possible with innovators and early adopters like customers ‘A’ and 
‘E’. In order to be capable of making a crudpot for the early majority, application knowledge 
from several customers (preferably in the same phase of the technology adoption life cycle) 
needs to be integrated to gain deeper insight. But since application knowledge is not shared 
among BOs this is hard to accomplish. Successful companies are those which are capable of 
combining competence creation and enhancing (Cantwell and Mudambi, 2003; Jansen et al., 
2009). Such companies are, in contrast to Amoenin, not only good at creating new technologies 
but also in exploiting them. 

Table 4.4: Amoenin's current capabilities. 

Case 

Type of 
customers 
(Rogers, 

1962) 

Amoenin’s 
capability in 

satisfying 
customer 

Competence 
focus 

(Cantwell and 
Mudambi, 2003) 

Need for 
management of 

application 
knowledge 

Customers see 
Amoenin as 

‘A’, ‘E’, ‘G’ 
Innovators 
and early 
adopters 

Good Creation Low 
Consultant 
who create 
extra value 

‘C’, ‘B’, ‘D’, 
‘F’ 

Early 
majority Medium Creation and 

enhancing High 
Supplier of 

100% fitting 
solution 

‘H’ Late majority 
and laggards Low Enhancing Essential Product 

supplier 

A reason why customers from the mainstream market outsource the problem to Amoenin is that 
they often do not have R&D capabilities and thereby often do not possess knowledge about their 
problem or crudpots. This means that a PSE must acquire application knowledge without the 
customer (its main source), which was the case with ‘B’, ‘C’, ‘D’, and ‘F’. In all of these cases 
(except ‘F’) the PSE tried to acquire or create application knowledge on his o wn initiative, since 
there was no sufficient knowledge repository or support available. But by doing so, the solution 
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offered to the customer was more of a technology push instead of market pull. This explains why 
a 100% compliant solution could not be offered and that difficulties occurred. Case ‘F’ is a good 
example where sharing application knowledge can prevent duplication of efforts, increase the 
efficiency in understanding the customer’s problem, and improve the effectiveness in providing 
the optimal crudpot to the customer. Amoenin tried to make a standard crudpot for the 
mainstream market in case ‘H’. However, to make a standard crudpot Amoenin must fully 
understand an application at the industry level instead of the customer level. This makes 
integration of application knowledge essential. Case ‘H’ failed since new technologies were 
incorporated, while the market demanded a standard product instead, which could replace one-
on-one existing crudpots. 

The consequences mentioned above are all focused at the current situation. When looking at the 
long term (the future) it is also essential for Amoenin that application knowledge is managed. It 
is well known that companies will outsource more and more in the future. This means that a 
customer loses knowledge  about components and modules and that supplier becomes the 
specialist. This also means that suppliers must acquire more and more application knowledge to 
keep selling products to the customer. Since application knowledge is not managed it is hard to 
develop a roadmap for Amoenin’s products (timeline smaller than two years) and even harder to 
make a technology roadmap (timeline greater than two years). So if this problem is not solved it 
will effect Amoenin’s technological leadership. 

4.7 Diagnosis of the probl em 
Amoenin’s first customers were innovators and early adopters with a unique problem (e.g.  
customer ‘E’). Amoenin’s strategy became focused on competence creation. New application 
knowledge had to be created for these customers, because these customers had unique and new 
problems. The structure to manage application knowledge was therefore optimized for creating 
application knowledge. For example, BOs were created around the world to create strong 
relationships with customers. Each BO developed its own way of working to serve its local 
market. Storage, retrieval, and distribution of application knowledge were not important as each 
case was unique and application knowledge could not be reused. This way of working gave 
Amoenin its technological leadership, but is also the root-cause of the current situation. When 
Amoenin became bigger and technologies matured, more customers from the main market were 
attracted, but Amoenin never changed its strategy and tactic to manage application knowledge. 
This strategy works well in the early phase of the technology adoption life cycle, but not when 
serving the main market. These customers often outsource the problem to Amoenin and expect a 
fitting solution, because these customers have no knowledge about their problem or crudpots. 
Since Amoenin does not integrate application knowledge it is hard to serve customers from the 
mainstream market, because application knowledge is not reused across BOs. This means that 
Amoenin finds it hard to exploit its technological capabilities. In other words, Amoenin is not 
capable of creating the maximum value out of application knowledge. Another result of not 
managing application knowledge is that there is a potential knowledge loss when someone leaves 
the organization and that the wheel is reinvented. In the long term it can even harm Amoenin’s 
technological leadership, since application knowledge must be reused to understand where the 
market is going. PSEs may feel a need to share application knowledge but do not have the 
opportunity and are not motivated to create a knowledge management system.  
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5 Solution design 

This chapter describes the solution to overcome the problem as described in the previous chapter. 
First the methodology used for this chapter is given. The second paragraph gives the 
specifications the solution design has to meet. The third paragraph gives the outline of the 
design, which is based on a community. Finally a change plan is given, which describes how 
Amoenin must come from the current situation to the desired one. 

5.1 Methodology for design 

 
Figure 5.1: Methodology for change plan (adapted from van Aken et al., 2007) 

The specifications which the design has to meet are based on the problem analysis. The 
specifications consist out of functional requirements, user requirements, boundary conditions, 
and design restrictions. The synthesis consists out of an exploration of potential solutions. This 
research will only develop one overall solution, but will play with certain design pa rameters. 
This is done because the analysis and diagnosis showed that the problem is broad and that 
several solution parameters have to be aligned to solve the problem as given in the problem 
definition. Possible solution(s) are based on the diagnosis, proposed within Amoenin, or 
proposed by academic literature. After the synthesis has been performed it is evaluated. The 
evaluation consists out of comparing the problem analysis and design of the solution, explanation 
of why the realization will solve the problem, and a cost/benefit analysis (both operational and 
functional). In addition, a pilot is performed to detect possible flaws in the design and to increase 
the willingness to change by the stakeholders. An evaluation is needed to determine whether this 
design produces a satisfactory result. If the result is not satisfactory one must determine whether 
the specifications need to change and make redesigns. This section gives the outline of the 
design, which is not an informal sketch, but a formal document describing the design. The 
outline design is the result of the synthesis and evaluation step (see Figure 5.1). 

After a solution direction is selected, a change plan is designed. The change plan is based on the 
methodology as proposed by Van Aken et al. (2007) and on the book of Wenger et al.  (2002), 
which describes how communities can be organized. The content of the change plan is the 
following: 

• A specification of the redesigned business system and its intended performance, the 
objectives, and a ‘delta analysis’ (i.e. the differences between the current and desired 
situation). 

• Specification of the actions to be taken to realize the planned changes and its timing. 
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• Specification of the stakeholders involved in the change process and their responsibilities and 
actions. 

• Design of the change organization, which is the temporary structure where stakeholders will 
work in.  

• Communications plan. This is the most critical success factor for realization. It is a 
specification of the ways and timing of informing the stakeholders on the nature, timing, and 
progress of the change plan.  

5.2 Specification 
The analysis and definition of the problem serves as input for the design and specification of 
requirements, together with a model of the present business system and ideas for possible 
solutions. With respect to these requirements, Van Aken et al. (2007) distinguish functional 
requirements describing the desired performance of the design, user requirements, boundary 
conditions which should unconditionally be met, and design restrictions which describe a 
preferred solution space. Based on these categories several specifications have been formulated 
for this design (Table 5.1). The requirements guide the design through providing boundaries and 
directions for the solution.  

Table 5.1: Requirements of the redesign 
Functional Requirements 
§ Solution should reduce inefficiency due to lack of management of application knowledge 
§ Solution should ineffectiveness due to lack of management of application knowledge 
§ Solution should solve as many root causes as possible  
§ Solution should make intra -organizational management of application knowledge possible  
User Require ments  
§ Solution should improve facilitation for management of application knowledge 
§ Solution should enable users to see opportunities for knowledge management 
§ Must be motivated to share application knowledge 
§ It must be ‘easy’ to store and retrieve application knowledge and information 
§ Solution should be understandable for stakeholders 
§ Solution should be usable all over the world independent of place and time 
Boundary conditions  
§ Solution must be compatible with the Insight website 
§ Solution must comply with legal requirements 
§ Solution must not radically change the current way of working of the stakeholders 
Design restrictions  
§ Solution must not contain expensive software packages 

5.3 Outline design - community of practice 
This research proposes a community of practice as the main intervention. A community is 
suitable since it enforces relationships, infrastructure, and common language  despite geographic 
distances. By developing a community via a top-down approach knowledge management is 
facilitated, which will give stakeholders the opportunity and will motivate them. In other words, 
a top-down approach is used to create procedural knowledge, which facilitates the bottom-up 
creation of declarative knowledge. PSEs have similar functions and one’s expertise can help 
another like in case ‘F’. The main function of the community is therefore to manage application 
knowledge such that it enhances individual’s and organization’s capacity for taking effective 
action. A top-down approach must not provide a full design, but merely try to catalyze the 
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evolution of the community. The solution described in this chapter focuses merely on the 
structure of the community, and not on the content. An overview of the provided solutions and 
their effects on the factors influencing knowledge management (infrastructure, common 
language, relationships, opportunity, and motivation) can be found in appendix V. The rest of 
this section will describe the desired structure of the community (i.e. procedural knowledge), 
based on academic literature.  

5.4 Facilitate knowledge management 
Management must create a facility for knowledge management. The facilitation of knowledge 
management contains three elements which all must be present: relationship, infrastructure, and 
common language . 

5.4.1 Relationships  in the community 
To improve the relationships and meta-knowledge it is necessary to identify the members of the 
community. Management can influence the type of knowledge shared in the community by 
identifying members, because the content of a community depends on the practice of its 
members (Meeuwesen and Berends, 2007). The business development managers, system 
architect, customer service team members, project leaders, and some key members of R&D 
(System Engineering Group) are passive members who use application knowledge, but are not 
dependent on it. The field application engineer and PSEs are core members as they have a 
special role in the community (knowledge activists and community coordinator). The core 
members of Amoenin’s community are those who possess application knowledge. 

5.4.1.1 Appoint community coordinator: field application engineer 
The community coordinator is the person who helps the community to focus on its domains, 
maintains relationships, and develops its practice (Wenger et al., 2002; Koh et al., 2007). The 
field application engineer is a new function in Amoenin and part of this function will be as 
community coordinator. The community coordinator must be located at the plant for several 
reasons. Firstly, it enhances the internal cohesion as this person plays a central role and thereby 
must have regular contact with all community members. The plant is centrally located in the 
world which allows for overlapping work days, and therefore easier communication. Secondly, it 
does not create hierarchy between PSEs or BOs. Thirdly, this person can be a second line of 
support for application knowledge. This function must therefore be part of the customer service 
department. Fourthly, this person can represent PSEs towards passive members at the plant 
when, for example, questions arise during the execution of a project. This coordinator has several 
tasks according to Wenger et al. (2002): identify important issues in the community; plan and 
facilitate community events; informally link community members; broker knowledge assets; 
foster individual development of community members; manage the boundary between the formal 
organization and the community; help to build practice; and assess the health of the community. 
Within Amoenin, this function is called field app lication engineer (FAE). 

5.4.1.2 Knowledge activist 
Each PSE has to become a knowledge activist (i.e. knowledge owner) in a certain application 
area. The analysis showed that the outside knowledge is valued over inside knowledge, due to 
the focus on competence creation instead of competence enhancement. More focus must be 
given at competence enhancement, as this will motivate people to share knowledge. Gaining 
reputation is often regarded as a motivator for members to share knowledge (e.g. Lerner and 
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Tirole, 2002). Besides it creates meta-knowledge and trust in the community. However, when the 
members are early adopters and all highly educated, like a PSE,  gaining reputation is not a 
motivator (Wang and Fesenmaier, 2003; Jeppesen and Frederiksen, 2006).  
Another way to motivate people is to appoint knowledge activists (i.e. knowledge owner) among 
the members. A knowledge activist is someone who takes on particular responsibility for 
energizing and coordinating knowledge creation efforts throughout the corporation (Krogh et al., 
1997). A knowledge activist has three different roles. The first role is as catalyst of knowledge 
creation, which means that this person must walk around in the company and get exposed to new 
data, insights, ideas, issues, and problems. The activist also tries to trigger people for knowledge 
creation. The second role of the activist is to connect knowledge creation initiatives, to increase 
the efficiency and effectiveness of knowledge creation. This is important, since PSEs do not have 
any meta-knowledge. The third role is a merchant of foresight, which means that the activist 
must scale up and get a bird’s-eye perspective of the direction of the knowledge creation that 
occurs within the company. Currently each BO works independently, but the activist must help 
to align BOs in the same direction in an application field. The activist must do this by creating 
trusting relationships in which members are motivated in voluntarily sharing tacit knowledge 
(Käser and Miles, 2002). It is important that the  community is not too dependent on the activist 
or FAE, as this makes the community vulnerable to their departure (Wenger et al., 2002). 

5.4.2 The community’s infrastructure 
Management must fund the technology infrastructure that supports collaboration (Wenger et al., 
2002). This technology infrastructure is aimed at supporting collaboration in the community. The 
technological infrastructure should be easy to use (practical as well as technological), it should 
enable sharing information and documents among members, and it should enable users to find 
each other and exchange knowledge (Koper et al., 2004; Wang and Fesenmaier, 2003). Two 
technologies are proposed (TikiWiki and conference calls), which should be used besides the 
already used technologies: mail, telephone, and Lotus databases.  

5.4.2.1 Conference calls  
Oral communication tools are useful for the creation and distribution of application knowledge 
among PSEs. Face-to-face meetings (i.e. training at the plant), telephone, or video/desktop 
conferencing can be used to transfer application knowledge (see Table 5.2). Video conferencing 
is a well known communication tool and more suitable for 
transferring more tacit knowledge. Desktop conferencing is 
a technique where participants dispersed over the world can 
share a desktop. All participants can take over the mouse 
and create, add, and change documents, presentations or 
drawings, etc. When video conferencing is combined with 
desktop conferencing it is possible to transfer tacit 
knowledge. Video and desktop conferencing both have a 
relative high richness and are already used by managers 
within Amoenin (Skype and GoToMeeting), but not by 
PSEs.  

5.4.2.2 TikiWiki 
The community also needs a repository to store, retrieve, and distribute codified application 
knowledge. This repository requires two-way communication as application knowledge needs to 

Table 5.2: Conversational technology 
applicability in collaborative environments 
(adapted from Wagner, 2004) 
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be integrated from multiple sources which are globally dispersed. Already available knowledge 
management tools within Amoenin are Insight (online database), Lotus Notes (offline database), 
and SalesForce.com. Insight and Lotus Notes are knowledge repositories, but these only 
facilitate one-way communication. SalesForce.com is suitable for two-way communication, but 
it is designed for managing sales information not for technical knowledge. Therefore it was 
decided to find a new tool to store application knowledge. Table 5.2 shows several technologies 
which can be used to manage application knowledge. The BOs and plant are not in the same 
place or time zone, which limits the choice to five options for the storage, retrieval, and 
distribution of knowledge: Wiki, web log, discussion forum, web pages, and e-mail. These five 
techniques can also be used in all other quadrants of Table 5.2. Not all five technologies are 
suitable for this research, since it must enable more-way communication among the community 
members. Only Wikis and discussion forums are suited for this. Table 5.3 shows some 
information for both techniques. For two-way communication of application knowledge a 
discussion forum is more suitable than a Wiki, since it is designed for interactive 
communication. However, a Wik i is most suitable of these two techniques for the storage & 
retrieval of application knowledge (Kosonen and Kianto, 2009).  

A software program called TikiWiki (Totally Integrated Knowledge Infrastructure Wiki) makes 
it possible to combine a Wiki and discussion forum in one program. On a discussion forum, 
knowledge can be created and once it has been created it can be summarized and stored on a 
Wiki. The advantage of TikiWiki is that the discussion forum and Wiki can be integrated into 
one solution, which fosters mutual trust and obligation. In the shared repository and forum, 
individuals can evaluate contributions and judge the willingness of others to share (Lesser and 
Storck, 2001). The FAE must be responsible for the TikiWiki. Community members have similar 
interests and are therefore all viewed as specialists on a certain topic. TikiWiki can help PSEs to 
codify and share specialist knowledge (i.e. application knowledge). 

Table 5.3: Technology overview (adapted from Wagner, 2004) 
Technology Communication Knowledge Repository Knowledge Catalog 
Wiki Many-to-many Yes current knowledge 

and history (“temporal 
database”) 

Yes 

Discussion forum Many-to-many in web 
based forums 
repeated 1-to-many in 
list servers 

Central repository if web 
based local if list server 

Central index if web 
based 

5.4.3 Common language of the community 
Within Amoenin a new model has been developed to create a common way to acquire and 
understand application knowledge. Besides, the president of marketing and sales has developed a 
common language, which can be used to describe an application. This common language 
translates customer’s requirements in key value drivers, which are the key parameters in 
Amoenin’s products. Both this model and language should become the community’s basis for 
communicating application knowledge. This will increase the absorptive capacity of the receiver. 
PSEs currently do not use a standard format to describe a customer’s problem for the project 
proposal. This can cause misunderstanding and even friction with R&D as in cases ‘B’ and ‘C’.  
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5.5 Create opportunities 
It is important that the community members receive opportunities to share application 
knowledge. Managers must free time for the community members to work for the community. In 
addition, online and offline events must be hosted to enhance knowledge sharing.  

5.5.1 Free time for community members 
The community members must receive time from their managers to participate in the community 
(Lesser and Storck, 2001; Wenger et al., 2002). It is important that BDMs are involved in the 
community and give the PSE time. The amount of time spent by members on a community 
ranges between 5 and 20 percent. PSEs must find a balance between daily work and community 
activities: joint activities and construction of documents and tools. In the beginning a large 
amount of time must be spent to codify knowledge for the community, establish relationships, 
and get familiar with the technologies. It is important that all stakeholders see the benefits and 
potential of the community. This will motivate stakeholders to free and spend time in the 
community. Documentation is important but can also be a pitfall for communities as it is often 
seen as a goal in itself instead of a tool (Wenger et al., 2002). The FAE must integrate 
documentation with knowledge sharing and problem solving activities, to prevent this pitfall of 
‘over-documentation’. 

5.5.2 Create both online and offline events 
To enhance knowledge sharing, both online and offline events must be held (Jeppesen and 
Frederiksen, 2006). Online events refer to participation in the community via the internet, while 
offline events refer to the participation in offline events and conferences. These events will help 
to create an organizational structure for knowledge sharing as these events creates opportunities. 
The FAE should be responsible for identifying issues which can bind PSEs, and use this issues to 
create both online and offline events. Online events can be conference calls, but also online 
discussions about topics of common interest. Offline events are face-to-face meetings which can 
be held during the PSE training given every semester at the plant in Eindhoven. Part of the PSE 
training should focus on application knowledge. A possible online event can be online training 
for more specific application knowledge, which may be useful for just a few members. Another 
possible event is a case analysis (can be both online and offline). A case analysis enables PSEs to 
exchange ideas and to reflect their actions, which is now not always possible since PSEs have no 
contact with each other. The frequency of such case analysis should be determined by the FAE 
who must also facilitate the case analysis. It is important that cases are analyzed on a frequent 
basis (e.g. 4 cases per year: one per BO). These events will help to trust in the community and its 
members.  

5.5.2.1 Trust 
Mutual trust between the sender and receiver is a crucial factor when transferring knowledge 
(Teece, 1977; Szulanski, 1996; Gupta and Govindarajan, 2000). But how is trust created? 
Coleman (1988) argues that strong ties are necessary to create trust. Strong ties are created by 
intense and frequent communication. Obligations, expectations and trust, within groups are 
created due to these strong ties, which Coleman calls social capital. Social capital enforces the 
diffusion of information and knowledge (Coleman, 1988; Burt, 2001). Trust is seen as a crucial 
factor for success in communities. There must be trust in the members (Käser and Miles, 2002; 
Meeuwesen and Berends, 2007) but also in the usefulness of the community (Koh et al., 2007).  
Trust helps to build a common language, relationships and meta-knowledge.  Another important 
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point is that the members should not be evaluated in the quality of knowledge or questions they 
post. A “private” area must be made TikiWiki where PSEs can freely discuss knowledge. The 
online case analysis must also be performed in this area. This should enhance the openness of 
PSEs among each other, by overcoming cultural differences. Japan has a reserved culture with 
respect to admitting mistakes. It is important that the FAE creates mutual trust (i.e. social capital) 
between all PSEs. This means that there must be very frequent contact between the FAE and 
PSEs. The FAE must focus on developing social capital in the community to ensure success. 
However, the FAE must be aware that the private area will not be abused (e.g. gossip) as this can 
harm the internal cohesion (Wenger et al., 2002). 

5.6 Motivation 
A major factor for success is the member’s motivation (i.e. willingness) to use the community to 
manage knowledge. This means that members must be motivated to search knowledge, but also 
to share/store knowledge to others. It is essential that the community members are motivated 
(intrinsic and extrinsic) to share knowledge in the community. How management can improve 
intrinsic motivation is elaborated in §5.6.1, whereas extrinsic motivation is elaborated in §5.6.2.  

5.6.1 Show the need and benefits of sharing application knowledge 
Locke and Latham (1996) argue that needs influence motives, motives influence goals, and goals 
influence performance. Management can influence the success of a community by emphasizing 
the need of knowledge sharing and by creating and emphasizing the benefits of knowledge 
sharing.  

5.6.1.1 Set goals and create feedback loops 
Individuals who have specific difficult goals perform better than individuals who simply adopt a 
“do your best” goal or no goal at all (Locke and Latham, 1996). The goal setting theory regards a 
goal as a motivational force for performance. The goals can be set by the practitioners 
themselves or by management (Wenger et al., 2002). Amoenin’s management often sets goals 
for its employees. Such goal can act as a ‘torch’ for performance. Amoenin’s management needs 
to set as goal that application knowledge must be reused across the BOs in order to improve 
performance. This goal is qualitative and can be linked to other goals. Amoenin has set a 
revenue goal (quantitative). To do so, the community must create, store and share application 
knowledge. The community acts as knowledge database, but can also act as think tank due to the 
diversity of its members. This goal is emphasized by making a new business model. Application 
knowledge is now incorporated in the business model. Appendix VI shows the new business 
model, which is made by the CEO, PSM, and myself.  

A feedback loop is an important factor in obtaining success and remaining motivated despite 
difficulties. Klein (1989) argues that feedback loops are used to ensure the accomplishment of 
goals. Two kinds of feedback loops have to be created. The first feedback loop is from member 
to member. This feedback loop must focus on the results other members obtain based on the 
shared knowledge. In the ‘F’ case the PSE of BO Europe shared application knowledge with the 
PSE of BO US, but no feedback was given to him. This made the PSE of BO Europe less 
motivated to share application knowledge the next time. The second type of feedback loop 
should be from management to users. This feedback loop must focus on intermediate 
performance to obtain the goals set by management. A feedback loop makes it possible to act 
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dynamically. When someone evaluates his/her performance, intermediate states may be changed, 
by changing the direction, intensity, persistence, or strategy to obtain a goal (Locke et al., 1981). 

5.6.1.2 Emphasize intellectual benefit of knowledge sharing 
Wenger et al. (2002) argue that a pilot is useful to motivate members as this will show them the 
benefits of the community. Therefore a pilot has been performed, which focused on one 
application, as described in §5.8.2. Chiu et al. (2006) argue that an important factor to participate 
in a community is intellectual benefit. Intellectual benefit includes developing, expertise, and 
expanding someone’s perspective and creating new challenges. To stimulate the intellectual 
capital motivation, the community must first focus on one application (Wenger et al., 2002). In 
this pilot, the community must focus on several activities where application knowledge is 
needed: (1) understanding a customer’s problem and giving a customer advice, (2) providing a 
solution for a customer’s problem by combining application and crudpot knowledge, and (3) 
discovering the trends for the future in all application areas and adapting to them with plans for 
future research (i.e. technology roadmap). Besides, it is useful to post most frequently asked 
questions by customers with respect to application knowledge. When the community is 
operational and working, other application fields must be managed in the community. 

5.6.2 Give rewards 
Rewards can be used to motivate people to set goals and to take action (Locke and Latham, 
1996). Rewards on an all-or-nothing basis often result in underperformance with easy goals and 
too difficult goals resulting in quitting. According to Mitchell et al. (2000) rewards are most 
effective when incremental rewards are linked to increments of achievement (i.e. piece rate 
systems). Rewards can be tangible or intangible. Wenger et al. (2002) argue that intangible 
rewards have a higher impact compared to tangible rewards. Two examples of rewards are given 
below.  

5.6.2.1 Different economic reward systems (tangible) 
The current economic reward system is based on a BO’s individual performance. This 
undermines the motivation to share application knowledge among BOs as stated in the analysis. 
Sharing application knowledge will merely give the receiver an economic benefit with the 
current reward system. The economic reward systems must therefore be adapted such that both 
sender and receiver gain from sharing application knowledge. The reward system must be 
changed such that major part of the reward is based on a BO’s performance and a minor part on 
Amoenin’s performance as a whole (i.e. including performance of other BOs). This changes the 
BO’s goals and thereby a PSE’s willingness to share application knowledge. Jeppesen and 
Frederiksen (2006) argue that economic rewards based on performance can provoke corrupt 
voluntary efforts, since it can kill the motivation to perform similar tasks in the future. 
Motivation to participate actively in the community can be enhanced by providing economic 
rewards based on Amoenin’s performance as a whole. 

5.6.2.2 Access to privileged domain (intangible) 
Career advancement is another type of reward mentioned in the literature, but not incorporated 
since it is not feasible, due to the small size of the community. Instead some members can be 
rewarded and motivated to put effort in the community by including a member in a privileged 
domain (Hall, 2001). When a PSE is expert in one or more application areas he can be involved 
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in strategic decision making. An example of such strategic decision making is the decision to 
develop a crudpot for a single application field where before more standard crudpots were used.  

5.7 Practice 
Practice is how the application knowledge is developed and shared. Practice contains the set of 
frameworks, experiences, stories, styles, ways of addressing recurring problems, and everything 
members share (Wenger et al., 2002). More exact demands which apply for Amoenin 
specifically are listed below.  

5.7.1 Laws and regulations 
Amoenin has customers in the defense industry, which means that Amoenin is restricted to 
certain laws and regulations. One of them implies that Amoenin as subcontractor may not share 
knowledge outside the members who are involved in the project. It is possible to secure (i.e. 
store) this knowledge in TikiWiki such that those other than the writer are not able to access it. 
Another point is that application knowledge is often confidential and that it may only be used 
internally. A BO often has to sign a non-disclosure agreement (NDA) before customers give 
application knowledge to the PSE. This means that only a limited number of persons can be 
allowed to fully access application knowledge in the community. TikiWiki allows for granting 
permission to view certain Wikis or forums. The knowledge in the community must therefore not 
be shared with persons outside Amoenin. Amoenin  could decide to make use of penalties for 
leaking knowledge.  

5.7.2  Security 
Security of TikiWiki is an important issue, since the community contains valuable knowledge. 
TikiWiki must be accessible via the internet, which makes security of TikiWiki even more 
important. TikiWiki will be placed on a web server owned by Amoenin, but placed in a 
collocated datacenter. This web server is maintained and secured by a third party.  

5.8 Change plan 
The designed business system, as described in this chapter, will create internal cohesion by 
creating a community of practice. As a result, the value created out of application knowledge 
between the BOs will increase according to Burt (2001) as shown in Figure 4.4.  

5.8.1 Delta analysis 
The delta analysis is to a large extent based and the analysis of the problem as described in 
chapter 4. Five major differences need to occur  on a tactical level in order to increase the chance 
of success. First, the infrastructure needs to be improved. In the current situation e-mail, 
telephone, and repositories are used, but this hampers the distribution of knowledge due to lack 
of richness in these communication tools. In the redesign situation, TikiWiki, video 
conferencing, and desktop conferencing will improve the richness of the available 
communicat ion tools. Second, the common language (the key value drivers) needs to be used as 
the communication language. Currently a common language is missing which causes 
miscommunication between the BOs. Third, with a better infrastructure and common language, 
relationships among the community members need to be improved. The current intra-
organizational relationships consist out of weak ties, where strong ties are desired to create 
internal cohesion. The desired situation is depicted in Table 5.4, where the new function field 
application engineer (FAE) is added.  
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Table 5.4: Characteristics of the internal relationships 

 PSE-PSE PSE-FAE PSE-Plant FAE-Plant 

Frequency and 
intensity of contact Medium High Medium High 

Trust High High Medium High 

Fourth, due to the facilitation (i.e. infrastructure, common language, and relationship), the 
community members must see opportunities to manage knowledge. PSEs do not have meta-
knowledge (i.e. who knows what) and thereby no overview where application knowledge is 
available or needed. Fifth, the community members must be motivated to be active as the success 
of the community depends on the activity level of its members (Wenger et al., 2002). In the 
current situation several barriers exist which obstruct the distribution of application knowledge 
among PSEs.  

5.8.2 Pilot 
A pilot has been performed to determine the applicability of the solution. An even more 
important reason to perform the pilot is to create understanding and willingness (i.e. motivation) 
among the stakeholders. The success of a community depends on the participation of its 
members (Wenger et al., 2002). Wenger et al. (2002) argue that a test case is useful to motivate 
the members as this will show them the benefits of the community. The pilot was focused on an 
application field which is relatively new for Amoenin and which all four BOs have opportunities 
in. First a telephone conference was organized to show the benefits of sharing application 
knowledge among BOs. Both the PSE and BDM of each BO were present during this meeting. 
The BOs became aware of the benefits of knowledge sharing. The BDM of BO US stated: “If we 
had such a call before, I could have offered a better solution to my customer.”  
The second part of the pilot was during the BDM training. All BDMs (middle management) 
came together for a training week. During this week, a presentation was given that introduced the 
facilitation to them and the solution was discussed. The purpose was to convince the managers 
that time for the PSE to participate in the community must be a priority. 

5.8.3 Where to go from here? 
The second and third elements of the change plan are the specification of the actions to be taken 
and the persons to execute these actions (Van Aken et al., 2007).  

5.8.3.1 Finish pilot 
The PSE training is the third and last part of the pilot and will be held at the plant in May. Every 
PSE must acquire application knowledge on the application for this third part of the pilot. During 
this training the gathered application knowledge will be integrated by the FAE and PSEs. The 
results must be codified and stored on TikiWiki. There must be a goal since one must not codify 
knowledge without a goal (Wenger et al., 2002). The goal of this PSE training is to develop a 
specific crudpot specification for that application. Also, a structure to manage the content on 
TikiWiki has to be developed during the training: the optimal layout, structure, design and what 
kind of knowledge, related to application knowledge, needs to be added. During the training 
relationships, common language, and opportunities (i.e. meta-knowledge) will be built. The 
members will see the benefits of the community when the training is successful.  
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5.8.3.2 Build facilitation 
The facilitation for the community must be built, beginning with TikiWiki. TikiWiki has already 
been tested on an internal server, but to make it accessible via the internet, it needs to be installed 
on the external web server (i.e. third party). There are costs involved to install TikiWiki on this 
web server and also additional costs for operation and updates, but these are relatively low. The 
FAE has been hired and will start April 1st in his function.   

5.8.3.3 Expand focus: explore and exploit application  knowledge 
Application knowledge from other application fields needs to be integrated (i.e. make it 
organizational knowledge) and codified as well. This part is critical as the community members 
will go back to their daily life. The FAE will play an important role as community coordinator. 
He must therefore make connections, create relationships and make common contexts to keep the 
community alive as shown in Table 5.5. In other words, the FAE must create social capital in the 
community. 

Table 5.5: Tasks of the FAE to create social capital in the community (based on Lesser and Storck, 2001) 
Connections  Relationships Common context 

Find experts Mentor and coach new employees Foster rules of the firm 

Connect members with similar 
experiences 

Develop willingness to respond to 
random questions 

Foster the common language 

Identify artifacts and the individuals 
who developed them 

Establish positive reputation Create understanding about the situational 
nature of application knowledge 

Leverage external ties that provide 
exposure to new ideas. 

Build safe environment for 
brainstorming and testing new ideas. 

Understand which problems are of common 
interest  

5.8.4 Resistance 
During the process several forms of resistance against the solution may arise. Van Aken et al. 
(2007) identified several sorts of resistance which stakeholder s can experience. Amoenin can do 
the following to reduce the resistance towards the solution: 

• Lack of understanding: training to use TikiWiki and use a test case. 
• Differences in opinions: Involve the stakeholders in the development. Work one case out and 

discuss the optimal design for content management. 
• Lack of trust: spend part of the PSE and BDM training on explaining and working on the 

community and use a test case to show the benefits.  
• Low willingness to change: focus on one case to show the benefits and to overcome cultural 

differences (Ardichvili, 2008). Management support can also help to increase the willingness 
to change.  

• Conflicts of interest: in the beginning, a large amount of time will be spent on codifying 
application knowledge. This hinders the PSE to help customers, which is his core task. Time 
must be given by the managers. 

5.8.4.1 Intervention strategy 
An intervention strategy is designed to keep these sources of resistance minimized during the 
implementation of the solution. An intervention strategy is an outline plan of the steps to be 
taken (i.e. design of the change organization and communication plan) and consists of technical, 
political, and cultural interventions (Van Aken et al. 2007). The technical intervention concerns 
the technical and economic issues. The political intervention concerns the formal and informal 
power a person or group may use to protect their interests. The cultural intervention concerns 
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how the different stakeholders participate in this research. A large part of the intervention 
strategy is already used in the pilot. The main source of resistance is lack of motivation to share 
knowledge due to a weak internal cohesion. It is therefore important to give the main focus on 
the cultural intervention. The pilot was therefore also split up in different parts. The first part 
focused mainly on motivating the stakeholders. The different stakeholders are involved to try to 
foster understanding and to create a sense of ownership. The second part of the pilot focused on 
the technical and political interventions, via a presentation to the business development managers 
at the plant. The board was also present during this training, which increased the acceptance of 
the solution. In the third part of the pilot the PSEs and the FAE (the core members of the 
community) will use the solution in practice.  

5.8.5 Evaluating the community 
The solution proposed in this research is not a fixed solution. Evaluations can help to determine 
whether further changes in the solution design have to be made. Management must not have a 
short-term, focus on tangible outcomes of the community, since this negatively influences the 
activities taken in the community (Wenger et al., 2002). When evaluating the community on a 
short term one must merely look at qualitative outcomes. Table 5.6 shows some qualitative 
indicators that can help to evaluate a community. Amoenin must hold several evaluation 

moments to analyze and, if needed, re-
design the solution as given in this 
research.  
Quantitative effects of knowledge 
management are hard to determine, since 
knowledge is intangible. Knowledge must 
be valued on its application since it has an 
instrumental value as stated before. 
Performance indicators can be used to 
monitor the value created out of 
knowledge over time. Also, performance 
indicators are suitable for setting long term 
goals. Examples of performance indicators 
are the percentage of customers who 
bought a crudpot after having contact with 
a BO or the number of days needed to 
answer a customer’s question. Amoenin 
already uses performance indicators to 
monitor internal processes.  

Table 5.6: Qualitative indicators that a community of 
practice has formed (adopted from Wenger, 1998) 
Sustained mutual relationships – harmonious or conflictual  
Shared ways of engaging in doing things together 
Rapid flow of information and propagation of innovation 
Absence of introductory preambles, as if conversations and 
interactions were merely the continuation of an ongoing 
process.  
Very quick setup of a problem to be discussed 
Substantial overlap in participation’s description of who 
belongs  
Knowing what others know, what they can do, and how they 
can contribute to the organization 
Mutually defining identities  
The ability to assess the appropriateness of actions and 
products 
Specific tools, representations, and other artifacts 
Local lore, shared stories, inside jokes, knowing laughter 
Jargon and shortcuts to communication as well as the ease of 
producing new ones 
Certain styles recognized as displaying membership 
Shared discourse reflecting a certain perspective on the world 
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6 Evaluation for Amoenin 
This chapter evaluates the outcome of this research for Amoenin and is the last step in the 
regulative cycle. First, the findings for Amoenin are summarized and academic literature is 
referenced to try to evaluate the outcomes of the designed solutio n. Second, some future research 
directions are suggested for Amoenin. 

6.1 Findings of this research for Amoenin 
The problem statement was: Application knowledge is created but not shared between BOs, 
which means that limited value is created out of application knowledge. Analysis of the problem 
showed that the current facilitation for sharing application knowledge was not sufficient to create 
opportunities and to motivate PSEs. Several suggestions are made to improve the facilitation 
(e.g. TikiWiki and appointment of FAE), such that a community of practice is created via a top-
down approach. The proposed solution lowered the barriers for sharing application knowledge 
(see Table 4.3), due to a stronger internal cohesion, better facilitation, and more opportunities to 
share application knowledge. The proposed solution fits the design requirements (Table 5.1).  
This community of practice helps to create, store, retrieve, distribute, and apply application 
knowledge, despite differences in place and time. The community increases a PSE’s capability 
for taking effective action and to create more value out of application knowledge. The pilot 
created willingness to participate in the community by lowering potential resistance against the 
community.  

6.1.1 Reuse of internal application knowledge 
The community enables a PSE to access other PSEs’ memory, besides his own. PSEs possess 
more application knowledge due to the community which gives them a better understanding of 
an application field, but also enables better evaluation of new application knowledge (e.g. signals 
of new technology development). Someone learns when some portion of the new knowledge is 
closely related to prior knowledge. Cohen and Levinthal (1990) argue that in uncertain 
environments, accumulated knowledge helps to predict more accurately the potential of 
technological advantages as community members are better able to recognize signals based on 
the increased knowledge base. Thus, the community fosters the ability to acquire new knowledge 
and the ability to recall and use it (Cohen and Levinthal, 1990). The community will also help 
PSEs to respond to customer’s needs and inquires more rapidly as there is a larger knowledge 
base and knowledge is distributed more quickly (Lesser and Storck, 2001). Another advantage is 
that knowledge is codified and thereby preserved when someone leaves Amoenin. The 
community helps new employees to create relationships with ‘experts’ and to access codified 
knowledge, thereby decreas ing the learning curve of new employees (Lessor and Storck, 2001). 
The community’s knowledge base will prevent duplicated efforts and steep learning curves. 

Table 6.1: Tasks of the FAE to create social capital in the community (based on Lesser and Storck, 2001) 
Connections  Relationships Common context Value created out of 

application knowledge 
Find experts Mentor and coach new employees Foster rules of the firm  Decrease learning curve of 

new employees 
Connect members with similar 

experiences 
Develop willingness to respond to 

random questions 
Foster the common language Increase responsiveness 

towards customers  
Identify artifacts and the individuals 

who developed them 
Establish positive reputation Create understanding about the situational 

nature of application knowledge 
Reduce rework and prevent 

reinvention 
Leverage external ties that provide 

exposure to new ideas. 
Build safe environment for 

brainstorming and testing new ideas. 
Understand which problems are of common 

interest  
Increase innovation 
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6.1.2 Integration of external knowledge application 
The proposed community acquires application knowledge from customers. Brown and Duguid 
(1991) argue that sources of innovation can lie outside the organization with customers and 
suppliers. But what makes the community valuable for Amoenin is that it enables integration of 
different views (Grant, 1996). Currently application knowledge is network knowledge, but by 
integrating and redefining this knowledge in the community, it can become cluster 
(organizational) knowledge (Foss and Pedersen, 2002). In other words, application knowledge 
itself is customer (i.e. context) specific, but by integrating it with application knowledge of 
similar customers, more depth can be giving to application knowledge. This requires insights and 
skills of the community members but when this succeeds it increases Amoenin’s competitive 
advantage (e.g. improve quality of innovations) (Cohen and Levinthal 1990; Lesser and Storck, 
2001). Table 6.1 shows how the tasks of the FAE, as described in Table 5.5, are related to the 
value created out of the community. It can be concluded that the proposed solution design has a 
high potential to increase the value created out of application knowledge.  

6.2 Future research directions for Amoenin 
With application knowledge alone, Amoenin is not capable of making crudpots. Amoenin uses 
knowledge for two purposes. The first purpose of knowledge is to sell products (i.e. make 
revenue), and the second purpose is to create competitive advantage (ensure Amoenin’s 
technological leadership). To achieve this, application knowledge needs to be integrated with 
other sorts of knowledge Amoenin possesses (crudpot and customer knowledge). Figure 6.1 
shows how the different sorts of knowledge needed for developing a crudpot are correlated on 
the short term (<2 years) and for long term (>2 years). Enlargements of these pictures can be 
found in appendix VII. Figure 6.1 give s the relationships between the different types of 
knowledge. Amoenin must evaluate the management of both crudpot and customer knowledge. 
Probably some changes can be made to optimize the management of both sorts of knowledge. 
Besides Amoenin must determine how and by whom the different types of knowledge must be 
integrated. This can cause some difficulties which Amoenin has to overcome. Each type of 

 
Figure 6.1: Integration of different sorts of knowledge to ensure success. Left is short term (< 2 years) and right is long 
term (>2 years) 
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knowledge has different characteristics, what explains why different techniques/tools are used to 
manage each type of knowledge (Foss and Pedersen, 2002). Figure 6.1 shows for example that  
the product roadmap is made based on application knowledge and crudpot knowledge. The 
product roadmap will become better when application knowledge is better managed. Application 
knowledge is currently only used to a limited extent when developing the product roadmap. This 
means that the way the product roadmap is developed needs to be improved. Also the way 
market intelligence is developed can and must be improved to increase its quality.  
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7 Academic reflection and codification 
This chapter reflects to what extent this research helped to fill the gap in the academic literature 
on top-down created communities. In addition, this report reflects what other contributions have 
been made to the academic literature. Finally some future research directions and the limitations 
of this research are given. 

7.1 Academic reflection 
The analysis confirmed that social factors play an important role in knowledge management as is 
commonly accepted in the literature (e.g. Allen, 1977; Osterloh and Frey, 2000; Menon and 
Pfeffer, 2003; Bock et al., 2005). The social part of knowledge sharing was divided into common 
language, relationships, and motivation. Some academic literature (e.g. Davenport et al., 1998; 
Alavi and Leidner, 2000; Ardichvilli, 2008) argues that organizational culture is another enabler 
for knowledge sharing. This factor is not used as intervention in this research. Culture cannot be 
controlled directly, but is the result of the interventions used in this research and is reflected in 
one’s motivation to manage knowledge.  

Most literature is focused on sharing internally generated technical knowledge (e.g. Gassman and 
Zedtwitz, 1999), where the automotive industry is a good example (e.g. Schleimer and Riege, 
2009). Knowledge is created at a central place and than communicated to globally dispersed 
units (retailers and garages). Such cases often develop an online repository, based on one-way 
communication, (e.g. Meeuwesen and Berends, 2007). Little attention is given in the academic 
literature on how to manage externally generated technical knowledge via a community of 
practice. Sharing technical knowledge requires a communication tool with high richness. In this 
research, the knowledge is possessed by multiple globally dispersed sources. This required a 
two-way communication tool to integrate knowledge. Within the academic literature, a Wiki is 
suggested as a communication tool for communities of practice (e.g. Wagner, 2004). No 
literature has been found that mentioned the combination of a discussion forum and Wiki in one 
program. Combining the two solutions in one program increased the easiness to access, retrieve, 
and discuss knowledge, which lowers the barriers to participate in a community of practice.  

The core objective of this research is to fill the gap in literature when it comes to creating 
communities via top-down approach. Academic literature argues that initiatives to create a 
community of practice should come from the users, as success depends on them (Wenger et al., 
2002; Meeuwesen and Berends, 2007).  

This research showed that a top-down approach should be used when the ‘potential’ core 
members are decentralized and see no opportunity to create a community via a bottom-up 
approach. In case of a decentralized community, management must create a community’s 
facilitation and provide opportunities for members to participate. Management can motivate 
users to create declarative knowledge, but should not try to influence the content. This research 
showed the importance of a pilot. The pilot enabled management to emphasize the needs and 
benefits of a community in order to motivate the organizational members to participate. The 
communication tool for a pilot should be as rich as possible (e.g. face-to- face or video 
conferencing), since this will create trust and meta-knowledge. Resistance towards change is 
lowered when organizational members can provide input and suggestions for change. In other 
words, a pilot should be used to catalyze the creation, storage, retrieval, distribution and 
application of declarative knowledge by using the procedural knowledge provided by 
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management. A pilot is therefore crucial for a community’s success when developing it via a top-
down approach. Management can use, depending on the situation, interventions to create 
motivation (e.g. create online and offline events, free time, appoint coordinator, appoint 
knowledge activists, and give 
rewards). 

7.2 Codification 
A social-technical methodology 
has been developed, which can 
be used to create and manage 
knowledge via a top-down 
approach (Figure 7.1). This 
methodology is based on the 
findings of this research and is an 
extended version of Figure 2.2. 
The interventions depicted in 
Figure 7.1 are all concerned on 
motivating the users as they can 
show the benefits and create the 
need of knowledge management. 
Based on the situation, it must be 
determined which interventions 
should be performed by middle 
management, as motivation may 
not always be the main barrier 
for knowledge sharing.   

7.3 Limitations of this research 
This research has several limitations. First, there is still uncertainty about the outcomes of this 
research as the solution was not implemented and evaluated during this research. Second this 
research only focused on one case (Amoenin), which means that it is tough to make firm 
conclusions on the external validity of this research. Further analysis is needed to determine the 
external validity of this research. This could be done by analyzing other cases of organizations 
with globally dispersed units. 

7.4 Future research directions 
First of all, it needs to be determined whether the proposed methodology can be expanded and 
used in other cases besides Amoenin. Other types of organizations need to be included as well to 
determine what type of communities can use the proposed methodology.  

This research focused on community within an organization. Further research is needed whether 
a top-down approach also can be used to create community of practice between clusters of core-
members (e.g. organizations or business-units). It is possible that power-play between clusters 
hinders the bottom-up or top-down creation of a community.  
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Appendix I Preliminary cause-and-effect diagram. 
 

 
 

 
Preliminary cause-and-effect diagram. 
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Appendix II Outline of the interviews in the analysis and diagnosis phase 

Introduction of the interview and permission was asked to use memo recorder. 

Can you tell me (chronological) how the case went? 
 Was it a new customer? 
 Was it a familiar application? 
 Was a standard solution available? 
 Was the case a success or failure? 
 If case failed where and why did it go wrong?  

If interviewee was PSE or BDM: 
Did application knowledge have a positive or negative role in this case? 
 How was application knowledge created in this case? 
 Was application knowledge codified and stored? 
 With whom did you share application knowledge? To the plant or other BOs? 
 What did you do with the application knowledge? Where did the BO use it for? 
 Can the management of application knowledge be improved? How? 
 How can the problems caused by application knowledge be solved? 

If interviewee was a project leaders, marketing member, R&D member, customer service 
member: 
Did application knowledge have a positive or negative role in this case? 
 Was application knowledge managed (created, stored, and distributed)? 
 Can the management of application knowledge be improved? How? 
 Was the application knowledge shared with you? In what form? 
 Do you think that the BO had enough application knowledge in this case? 
 Do you think that the BO used the application knowledge in the right way? 
 How can the problems caused by application knowledge be solved? 

Are there any comments you want to make or topics you feel that need to be addressed? 

Closure of the interview. 
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Appendix III Cause-and-effect diagrams of the cases 
 

Case A 

 
Cause and effect diagram of case A 
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Case B 

 
Cause and effect diagram of case B 
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Case C 

 
Cause and effect diagram of case C  
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Case D 
 

 
Cause and effect diagram of case D  
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Case E 

 
Cause and effect diagram of case E 
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Case F 

 
Cause and effect diagram of case F 
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Case G 

 
Cause and effect diagram of case G 
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Case H 

 
Cause and effect diagram of case H 
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Appendix IV Ishikawa diagram giving overview of management of application knowledge 

 
Ishikawa diagram giving overview of management of application knowledge
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Appendix V Overview of the proposed solutions 
 

Solution Small description Costs Common 
language  

Infra-
structure 

Relation-
ships 

Opportunity Motivation 

Members make distinction 
between passive and 
active members 

low 0 0 + + + 

Field application 
engineer 

this person leads 
community 

high + + + + + 

knowledge 
activists 

make expert for each 
application field 

low + 0 + + + 

TikiWiki combination of Wiki 
and discussion forum 

medium + + + + + 

Conference calls let PSEs use this tool 
more often 

low + + + + 0 

Desktop 
conferencing 

give PSEs permission 
to use Go-To-
Meeting 

low 0 + + + + 

Different reward 
system 

create reward system 
based on Amoenin's 
performance 

low 0 0 0 0 + 

Involve in 
decision making 

process 

give experts more 
depth in their 
expertise 

low 0 0 0 0 + 

Create feedback 
loop 

Encourage recap 
moments. 

low 0 0 + + + 

Case analysis use case analysis to 
reflect on actions 

low + + + + 0 

Training at 
plant 

Spent time of PSE 
training for 
application 
knowledge 

high + + + + 0 

Online training use tools to give 
training online 

medium + + + + 0 

Pilot case use on case to show 
the benefits and to 
learn 

high + + + + + 

Free time  give users time to 
spend on solution 

medium 0 0 + + + 

Make private 
areas 

use permissions to 
create private areas, 
to foster free 
discussion 

low 0 + + + + 
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Appendix VI New business model 

 
New business model 
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Appendix VII Integration of different kinds of knowledge 
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